15 Novenber 2006 DESCRI PTI ON MODI FI ED PARTI CLE, CARRI ER, CATALYST
COVPONENT FOR ADDI TI ON  PCLYMERI ZATI ON, CATALYST FOR ADDI{EKLON ember 2006
POLYMERI ZATI ON AND 5 PROCESS FOR PRODUCI NG ADDI TI ON POLYMER Techni ca
Field The present invention relates to a nodified particle useful for a
carrier and a catal yst conponent for addition 10 polynerization, and al so
relates to a catal yst for additi onDESICRAPMTIDAL | on obt ai ned using the sane
and a process for producing an addition polyner. Further, the present
invention relates to a typical netal conponent used for producing the
nodi fied particle nentioned above, a process for producing the 15 sane, a
catal yst cHODOREBD PARTACUEL i CARBOERNECAZALYSH COMPONEDITHE ORh&D M ONa
catal yst for addition polynerization obtained using the sanme, and a
process for RiFOtMER IR arOMNd dPATARY S of 9RrekDD DI B cRG GURRT 28T T AN dRFP on

pol ymer such as pol ypropyl ene and pol yethyl ene are superior in their
mechafi cal properti esPRIGETHherOR BPROEET NG el I BHeN addib¥MBhal | y superior in
bal ance between their properties and econom es, and thereby they are
extensively used in various 25 nolding fields. As inportant quality itens
of afilm whichis one of their main applications, there are enunerated
1 15 NoVegbaric20081iegpgpear ance such as transparency and nmechani cal
strength. Therefore, froma viewoint of a quality of the film it is
desired to AWesi drecemtexamsingliotcintaive ©? a npdhfégd pastislsg geeful

for a carrier and a catalyst component for addition
10 polymerization, and also relates to a catalyst for addition
polymerization obtained using the same and a process for
producing an addition polymer. Further, the present invention
relates to a typical metal component used for producing the
modified particle mentioned above, a process for preoducing the
15 same, a catalyst component for addition polymerization
comprising the same, a catalyst for addition polymerization
obtained using the same, and a process for producing an addition

polymer.

20 Background Art
Addition polymer such as polypropylene and polyethylene are
superior in their mechanical properties and chemical resistance
and additionally superior in balance between their properties
and economieg, and thereby they are extensively used in various
25 molding fields. As important gquality itemsg of a £ilm, which 1is

one of their main applications, there are enumerated




according to which its appearance is remarkably deteriorated 5 and noreover

deterioration of strength is caused. On the other hand,]?ﬁ«%@ﬁﬁktﬁ@kpf
nol d- processing to obtain a film an advanced processability such as | ow
extrusion |load and high nelting tension is required. These addition
pol ymers have hitherto been produced by 10 polynerizing an olef in and the
like mainly using a conventional solid catalyst (nmulti-site catalyst)
formed froma conbination of the 4 Goup netal conpound such as titanium
trichl orappeesarahcé i sawhuna $ e ttnaotd paratecyandntthemd Ghan bopl mettale ngdripound
typified by an organoal um num conpound. 15 In recent years, there has been
pr oposedrengowesstton a ptedpeing cda gddiliityrohbhefddncokpilpderindte st ep
of polynerizing an olefin and the like using a so-called single site
cat al ystto ameiigh ifora examsilfat OGFUsTenas &fspt EdRneYal A8d i uh @St or
exanple, a netallocene conplex and a non-netall ocene conpl ex) different 20
from t hASSATH G tR yhichyidchampPeddansie jsed ematdah Yadehierdo3d¢%hnd t he
| i ke, For exanple, a_process caonprising the step of usin comnmbi nati on of
bi s P oy GIhBAEEAVSTy AP EoFLOREI P e B P REEArkF USRS -a Bk RO, Cas ™ o
reported in JP:A 58-1930%. | p.addi tion coupl i f nsition
net al ccol?ﬁ%qmatﬂl& 51@%8 ir??gd Z%r%%?%ﬁi%g%ﬁo%ndéﬁgaf{sho&r %{E)o%r é—%{é or
exanpl e,,.3, AIACHSS 1 COMRLER! G LRG Sé{gnﬁi'&!r?i ad and high meltin
bis(cycﬁbpéﬁ%a&?ﬁny% i rconi um 15 veﬁ%er ggOG alnetgyl and g
tri(n- byt JaAON: URa gl eE6@xi s (pentaf | uorophenyl) borate is reported in
JP-WL-502036. As known, an addition polyner obtained using such a single
site catal ystrigsgentiation PsIpiers itavd hinthectd deareipgiiduced by
10 polymerizing an olefin and the like mainly usiﬁg a conventional
s0lid catalyst {(multi-site catalyst) formed from a combination
of the 4 Group metal compound such as titanium trichloride and
titanium tetrachloride and the 13 Group metal compound typified
by an organoaluminum compound.
15 In recent years, there has been proposed a process for
producinganadditionpolymer comprisingthe stepof polymerizing
an olefin and the like using a so-called single site catalyst,
whichis acombinationof atransitionmetal compound (for example,
a metallocene complex-and a non-metallocene complex) different
20 fromthe solid catalyst component so far used, and an aluminoxane
and the like. For example, a process comprising the step of using
a combination of bis(cyclopentadienyl)zirconiumdichloride and
methylaluminoxane is reported in JP-A 58-19309. In addition,
a combination of such a transition metal compound and a specific

25 boron compound is also reported. For example, a process

comprising the step of using bis(cyclopentadienyl)zirconium



I ————

5 distribution than that obtained using the conventional solid catalyst
(multi-site catalyst), and in the case of a copolyner, a5 nasi@hibeoD0qsol yer
nor e honbgeneous than that obtained using the conventional solid catalyst
can be obtai ned because the conononers are nore honobgeneously

copol ynerized. 10 Wiile, these known single site catalysts are soluble in
a reaction system Therefore, when these catalysts are applied to

pol ymeri zati on acconpani ed by the formation of addition polynmer particles
(for exaipjednydl urry pol yneri zandon, gasphase boiy e PUENH) SRR YBul k

pol ynmeri zation) ,the obtained addition 15 polynmer has an anDr%P%®§6shape,
and it ietnevid@ierdpluesaphenyh) barayegar rereEEeBn AR Udditi ¥ Spol yner,
mass of the addition .polyner or pulverized powders of the, ad itif%

pol ymer Asknben ,dan redabiet ton podamsint 9b5r1ipRE BRARYiISHFDHBISHRY S 6T it is

i nevitable that the addition polyner adheres [0 a | | Y, I zation
20 reactartaléng o gepesRliesBar&g¥shs, 1Phet ks hé%m&bee%lgi%épr[e%b dgﬁ-{ of

PO e e St o e P P Wi Sipd L domten
B L L3008 Ol el e, A RN ! Y ereabe e o e the
oLy | 2o A e e ISRt ol ehi opeaiscalaning
N 0% 50" i) B hRALAGLASIPEARNISGE RV cimined recounpl e

5- cycl Opg&f]é‘#&ﬁ&i‘% g¢-8UROEEPHNR0g3Re BBy HOpNAyTRE2768D. and 5 JP No.
2668732). It 1s also reported to obtain a syndiotactic .

10 While, these known single site catalysts are soluble in

a reactioh system. Therefore, when these catalysts are applied

to polymerization accompanied by the formation of addition

polymer particles (for example, slurrypolymerization, gas phase

polymerization and bulk polymerization), the obtained addition

15 polymer has an amorphous shape, and it is inevitable to result

in bulky particles of the addition polymer, mass of the addition

polymer or pulverized powders of the addition polymer, or to

decrease bulk densityof the additionpolymer, or itisinevitable

that the addition polymer adheres to a wall of a polymerization
20 reactor. Owing to any of these reasons, there has been a problem

of poor heat transfer or poor heat removal of the reactor, so

that stable operations have been made difficult and productivity

has been lowered. JP-A 11-193306 discloses a means to solve such

a problem. However, the means disclosed therein is not always
95 gufficient in respect to polymerization activity.

With respect to an «-olefin, particularly propylene,




propyl ene polyner using a Cs symmetric netal |l ocene conpl ex na

combi nati on of |sopropylidene(cyclopentadienyI)(fIuo?gnmgh@&kﬁgziégﬁi
dichloride and the |like and an al umi num oxy conpound (J. Am 10 Chem

Soc., 1988, 110, 6255). However, it has been difficult to say that a
process for producing an a -olef in polynmer according to the process using
these known single site catalyst is sufficiently efficient. 15 Disclosure
of Invention According to the study of the present inventors, it has been

;ogpg fmﬂefH“%fg KH5WEg§§0@@ctﬂgnadﬁgmpmeschyaehightatn@@OHQEQkﬁW@ such
gle site catalyst is that many fish eyes are apt to appear on a film
formed fiomdde agdidhornemoipymme2@sAngobfect exnfmphe. fr Sed@tl YRR i on i s
to provide a particle, a carrier and a catalyst conponent for addition

pol ynerizatinfst webeb-tankea uaierh fowoadditd oh pol prerubstiBhtedh 7
combination wth a transition netal compound capable of faorm a single
site cat’aloyeiLopeherabierybduiuy G dtrt 135 P}y NG r &ﬁ%f’gﬁ a?:ff
afilmhavinglittle fisheyeandsogood appearance canbepbt ai ned, . :

pr e- pol yieNwe@eE@Adkt Idoksordhe FePeRiaft F8n° 1tz)l‘?ulr!": Q\Ic?\yéﬁ)leortaazcb%c

pol ymeri zati on obtained using said particl .a_ cat.alwst 5MBH '
pol ymer |Empbhe@%tEPﬁ%eHsPﬁéngaiadCﬁarsty?‘megz,rlacng'%ﬁ%'r%occe;ng% For pér%'(cj)lrjlci ng

an addition polynmer using said catalyst fgr [t [ [
_ : ol ymeri zat i @m.
Anot her ®¥petY of the preseflt invention iéQF%%§%g§f§2 g %articlefgg

carrier and a catalyst co f.qr it Lol ;
useful fbFOPHERPY éBéPSt‘ Pg@%ﬁ%g&%ﬁagﬁn%q (H1Udb r R VB FALigR, which are
dichloride and the like and an aluminum OXYy compound (J. Am.
10 Chem. Soc., 1988, 110, 6255). However, it has been difficult
to say that aprocess for producingan @ -olefinpolymer according

to the process using these known single site catalyst 1is

sufficiently efficient.

15 Disclosure of Invention

According to the study of the present inventors, it has
been found that one of problems of the addition polymer obtained
by using such a single site catalyst is that many fish eyes are
apt to appear on a film formed f£from the addition polymer.

20 An object of the present inventionis to provideaparticle,
a carrier and a catalyst component for addition polymerization,
which can be used for addition polymerization in combination
with a transition metal compound capable of forming a single
sitecatalyst, therebf éroducing an addition polymer, fromwhich

26 afilmhavinglittlefisheyeandsogoodappearancecanbeobtained,

a pre-polymerized catalyst component for addition




activity single site catalyst suitably applied for polynerization
acconpani ed by the formation of addition polynmer 10 partlfyﬁﬁ%®gﬁ%;9@mgnple
slurry polynerization, gas phase polynerization and bul Kk pol yneri zati on)

a high activity catalyst for addition polynerization and a process for
producing an addition polyner efficiently. An additional object of the

pr esent invention Is to provide 15 a process for producing a stereoregul ar

-oIefln mer efficiently. Qther objects and advanta of the present
|nvent|Bﬂ 1a 12gE 19Bp AP D MTHE 155t doﬁ%th%%f‘cm%t% 1YSrF1aF°-'Fs , the
pr esent ntion rOV|des anDdlfledpanilcle 20 obt ai ned P contacting the
fol l owﬁ g%"ntﬁ LYBeFdFiatd ofh)ePt SR AL )P A Dart? I 2 (d)

th t he f II I
For WFQSfﬁ?%%ef?r%d?cﬂ?@p (e S Bt praba L al A e Tl owi ng
I venher 2006 Rit-1TH[2 d (C d
?2B$;2eﬁ?£35 %80?8&§ﬁggbeneral formula [ 3], [Rét g?HZ([é] g ??ED?EQ

aboye general Aﬁefﬁukaébbélzttef[@de pedentd 1wrﬁéxom&fsalto I\Eirsﬂa& ahe Group
1, 2, 12 or 15 of the periodic table, mis a valence of "iIs a

hydr ogepaﬁt@mlea Ral @geri & Orhar & cdwdipear benpenetp, fMienad@ eiéhan one
L1 exists, they may be the
pelymerization, which are useful for the preparation of a high
activity single site catalyst suitably applied for
polymerization accompanied by the formation of addition polymer
10 particles (for example, slurry polymerization, gas phase
polymerization and bulk polymerization), a high activity
catalyst for addition polymerization and a process for producing
an addition polymer efficiently.
An additional object of the present invention is toprovide
15 a process for producihg‘a stereoregular « -olefin polymer
efficiently.
Other objects and advantages of the present invention will
be apparent from the following descriptions.
That is, thepresent inventionprovidesamodifiedparticle
20 obtained by contacting the following (a), the following (b),
the following (c) and a particle (d) with one another,
(a): a compound represented by the following general
formula [1],
M'LY, [1],
25 (b): a compound represented by the following general

formula [2].,



sanme or different fromone another, Rl is an el ectron-w thdrawi ng 10 group
or an el ectron-w thdrawi ng group-contai ni ng group, when jAN&chivan2@e Rl

exi sts, they may be the sanme or different from one another, R2 is a

hydr ocar bon group or a hal ogenated hydrocarbon group, T in each conpound

IS independeﬂilgﬂgf each other goponzpgtal atomof the Goup 15 or 16 of

the periodic "5 table, and t is a valence of T in each conpound.) The

present i nv;%':)]on al so %&%qn%es A géﬂe(forwi St Rg §@1@ow§ﬁ§i chenamdla
|

catal yst co ént % or” I"on ol yneri zati on, which conprises said
particle. Further, the present invention provides a catalyst for 20
addi t i ofOpBIYAerP2ati on, which is obtained by contacting the rodified

particle (A and a conpound (B) of a transition nmetal of the Goups 3 to
11 or a | ant RdnoTde series with dadh other, and al so provi des a cat al yst
for addition polynerization, which is obtained by contacti ng@tihe rmditf ed
parti 6 g IpAthen donpogEh@s Y Bjoohubas r hbi EPoA3het M oF Eh&YBLSAps "3 11
or a lanthanoide 6 15 Novenber 2006 series and an organoal uni num cqonpound
(O witheRe smother arSupl b, f @t her ot heSppésée iprimdich il ded 45 2
pre-pol ynmerized catal yst conponent for addition polynerization, whichis

obt ai neg, B VL~ Bel yieri 2ing; &n 0l afdRchBnt het pnesencdal oglent hateat &by std
obt ai ne aby contacting the nodified particle (A) and a compound (B) of a

o onal R T R Sk e o 07 st sesremns, o
Cont act 1SS 6 SO ol yeh i 90 R BTTAt Conporent rar aadi 11 on
p0|yn$g|;¥gd$”1or an electron-withdrawing group-containing group, when
more than one R' exists, they may be the same or different from
one another, R® is a hydrocarbon group or & halcgenated
hydrocarbon group, T in each compound is independently of each
other a non-metal atom of the Group 15 or 16 of the periodic
15 table, and t is a valence of T in each compound.)

The present invention also provides a carrier comprising
said particle and a catalyst component for addition
polymerization, which comprises said particle.

Further, the pregent invention provides a catalyst for

20 addition polymerization, which is obtained by contacting the
modified particle (A) and a compound (B) of a transition metal
of the Groups 3 to 11 or a lanthanoide series with each other,
and also provides a catalyst for addition polymerization, which

is obtained by contacting the modified particle (A), a compound

25 (B) of a transition metal of the Groups 3 toO 11 or a lanthanoide




O A

and the organoal um num conpound ('C) wi th each other. Additionally, the
present invention provides a process for producing a sterngoyfg@bvar2@ml efin
pol ymer, which conprises the step of polynerizing an a -olefin in the
presence of a catalyst 15 obtained in advance by contacting the
above-nentioned nodified particle (A), a transition netal conpound having a
stereoregular polynerization ability of an CE-olefin, which transition
nmetal conpound is selected fromthe above-nentioned transition netal
conpoundsedBs amnd aheosggacairlmihnnnmconppondd (CE) wiithh opge an2d-h@iot her .
The present invention is explained in nore detail as follows. Best Mde
for Carrying stilhe favehnéron tB& Compsent (APvVERSiesmp@Reyidds i £ a
compound represented by the followng 7 15 Novenber 2006 general formula
[1]. M Lpre{pdlimer Thed oatsdlysNicospanenpifed adei hicaPahyde i@ dYp 1, 2,
12 or 15 of the periodic table of the el enments (Revised edition o&‘ 5
| UPAC | néhighhils cheaiseflybReFRer@clved ifdds) an 4T ARG RIS SIS eof
include a lithiumatom a sodium.atom .a pofassium_at . I .di at om
a ceSi uthtems tRiystidhthatR %eré‘ﬂhté‘fmgzﬁ %moaﬁc@aﬁecftﬁ%%%#na
strontiumatom a barium at a_ zi nc 0 ?ﬁﬁj athpneA cyry
at om an@ﬁt?’%n@ RO AR Qghoogiasrﬁt‘%r%a]f@n?@&g ,%}n at om ofdﬁ]e G oup
12 is pagticularly. , (L A ZlaN6p L 8RR S vi &g JRpEndyBieimesd. The
synbol ?n{? slaa°§a%elr1%rg£1g S‘Rfﬁgasn%&f or aexarr%l e, whejr’l' ML is

compound {C) with one another, and also provides a catalyst for

addition polymerization, which is obtained by contacting said

10 pre-polymerized catalyst component'for addition polymerization
and the organocaluminum compound (C) with each other.

Additionally, the present invention provides a process
forproducingastereoregular(I-olefinpolymer,whichcomprises
thestepofpolymerizingancvwﬂefininthepresenceofacatalyst

15 obtained in advance by contacting the above-mentioned modified
particle(A),zitransitionnmtalcompoundhavingeastereoregular
polymerization ability of an & -olefin, which transition metal
compound is selected from the above-mentioned transition metal
compounds (B), and the organoaluminum compound {(C) with one

20 another.

The present invention is explained in more detail as

follows.

Best Mode for Carrying out the Invention
25 Compound (a)

The compound (a) is a compound represented by the following




a zinc atom mis 2. The synbol L1 is a hydrogen atom a hal ogen atomor a

15 hydrocarbon group, and when nore than one L1 exists, tRey,yBhePg00d he

sanme or different from one another. Specific exanples of the hal ogen atom

as L1 are a fluorine atom a chlorine atom a bromne atom and an iodine

tom As a hydrocarhon up as LI, an alkyl group, an aryl group or an
47, 255 hare: de:

a
ar al kyl 9gi*ch pre 20 As the alkyl group stated here, an al kyl

group having 1 to 20 carbon atogﬁ is preferred. Exanples thereof are a
methyl grouf.Lan ethyle group, d'n-propyl group, an isopropyl group, a
n-butyl group, a sec-butyl group, a tert-hutyl grou n | tyl groyp, a
n-pentyl grodpe &YW@@ﬂeﬁgyFsgPoGﬁP%f - MSEAL fggﬁqo %,é%an¢%§€$l¥grgﬁp, a
n-decyl group, a n-dodecyl 8 15 Novenber 2006 group,_a n-pentadecyl group
and a neei aGsyIf grivuppebe@icpkabéer 6d itien TATRALYr BRGVLE ge?ﬁ§Flé?o%E

an isopropyl group, a tert-butyl group or an isobutyl group.,These al kyl
groups nayhe Suesanitedhenisarhdlogencktomsuth8ak: a PPESLLAE 5XEMBAFSa
chlorine atom a bromne atom or an iodine atom Exanples of the al kyl

group havichg ok oA deardon atams atsehstat sbethumi abhonheahabtgeniamomtare a
fl uoronethyl group, a difluoronethyl group, a trifluoronethyl group, a

chl oro tr?ﬁbﬂﬁﬂﬂ?’a@ fdi chl opgEBLAYlat@houp Bel1ltiumhlayamet Ay magmewp.ura
br ononet’hyl "gr oup, a glbrononethyl group, a tribronmonethyl group, an

i odonet hyl group .di I adonet hyl - tridodogetayl & (bmA a zinc
f 1 uor oeBhy™ g?oEB?Céu@iF&ﬁgPoe h??géggaﬁﬁ 5{triTIuoroe€hyl group, a

tetrafl uoroet hyl rou a pent af | uor oet hyl rou .
atom, g é%dmﬂ&m aggm, a nercury agom,ﬂaﬁiantlmony atom and a

10 bismuth atom. As MY, an atom of the Group 12 is particularly
preferred, and a zinc atom is the most preferred.
The symbol m is a valence of M, and for example, when Mt is
a zinc atom, m is 2.
The symbol L' is a hydrogen atom, a halogen atom or a
15 hydrocarbon group, and when more than one L' exists, they may be
the same or different from one another. gpecific examples of
the halcgen atom as ! are a fluorine atom, a chlorine atom, a
bromine atom, and an iodine atom. As a hydrocarbon group as L,
an alkyl group, an aryl group or an aralkyl group is preferred.
20 As the alkyl group stated here, an alkyl group having 1 to
20 carbon atoms is preferred. Examples thereof are a methyl
group, an ethyle group, a n-propyl group, an isopropyl group, a
n-butyl group, a sec-butyl group, a tert-butyl group, an
isobutyl group, a n-pentyl group, a neopentyl group, a n-hexyl

25 group, a n-octyl group, a n-decyl group, a n-dodecyl




15 chl oroethyl group, a dichloroethyl group, a trichloroethyl group, a
tetrachl oroet hyl group, a pentachl oroethyl group, a broW%%%P%%ﬂ%E@Hﬂi a

di bronoet hyl group, a tribronmoethyl group, a tetrabronoethyl group, a

pent abr onoet hyl group, a perfluoropropyl group, a perfluorobutyl group, a
20 perfluoropentyl group, a perfluorohexyl group, a perfluorooctyl group,
a perfluorododecyl group, a perfluoropentadecyl group, a perfluoroeicosyl
group, a perchloropropyl group, a perchlorobutyl group, a perchloropentyl
group, PeF&HLOr ahexye i LiiPeya g%%d%rzﬁmoaORngbo%rﬁUFgr&l%.erﬁBw ododecy!
group, a perchl oropentadecyl ™~ group, a perchl oroei cosyl group, a

per br onopr @P¥Fre@ouR, A nReFIF PNePYhY!, anoBRhyA LASupOVERLEE 2B v

per bronopentyl group, a perbronohexyl group, a perbronooctyl group, a

per br ontghoclepy | a grextp; batgar romuppent adetybbgrgup gramp .2 Therdy @dailcosy!
group. Further, these al kyl groups may be partially substituted 5 with an
al koxy oFoRpP sy bs sabst hoxyednuiph ahadp gtmekpmgsoch as af laoyioe group
such_as a phenoxy groqp, or an aral kyl oxy group such as a benzyl oxy group.
As tRe #Y0mgrauphlesife|atPBupahBTPREPE BT ID. @F bdh 4PBABE B afef erred.

Ex I h f h I , 2-1 ol 10 , 3-t1olyl ,
= a Lol JPRarbaRe 2% A DR i gagte, hevdig )y chr ol Sdrsn abPPF ofoup.
2, 6- xyl 45 I 5-xyl yl

2 3 4 U e R P g, oty U ndifWin Sedeabh X £ 8h0KBReTnyL grove,

2

3

3
3, 6-trd reet Ayl BREREIt nydll WPoud , 2ad th-itd 1 WL ML PRGTY g1 B P a @
4,5-trimethyl phenyl

chloromethyl group, a dichloromethyl group, a

Q

10 trichloromethyl group, a bromomethyl group, a dibromomethyl
group, a tribromomethyl group, an iodomethyl group, a
diiocdomethyl group, a triiodomethyl group, a fluoroethyl
group, a difluorogthyl group, a trifluoroethyl group, a
tetrafluorocethyl group, a pentafluorcethyl group, a

15 chloroethyl group, a dichloroethﬁl group, é trichlorcoethyl
group, a tetrachloroethyl group, a pentachloroethyl group,
a bromoethyl group, a dibromoethyl group, a tribromoethyl
group, a tetrabromoethyl group, a pentabromoethyl group, a
perfluoropropyl group, a perfluorobutyl group., a

20 perfluoropentyl group, a perfluorchexyl group, a
perfluorooctyl group, a perfluorododecyl group, a
perfluoropentadecyl group, a perfluoroceicosyl group, a
perchloropropyl group, a ﬁerchlorobutyl group, a
perchloropentyl group, perchlorochexyl group, a

25 perchlorooctyl group, a perchlorododecyl group, a

perchloropentadecyl group, a perchloroeicosyl group, a

perbromopropyl group, a perbromobutyl group, a



15 group, a 2,3,4,5-tetranethyl phenyl group, a 2, 3,4, 6-tetranethyl phenyl
group, a 2,3,5,6-tetranet hyl phenyl group, a pentanet hyl phatyentbeoR@)6 an

et hyl phenyl group, a n-propyl phenyl group, an isopropyl phenyl group, a

n- but yl phenyl group, a sec-butyl phenyl group, a tert-butyl phenyl group, an
20 i sobutyl phenyl group, a n-pentyl phenyl group, a neopentyl phenyl group,
a n- hexyl phenyl group, a n-octyl phenyl group, a n-decyl phenyl group, a

n- dodecyl phenyl group, a n-tetradecyl phenyl group, a naphthyl group and an
ant hr aceﬂlé/i'brgﬁ\%%ntﬁ{ﬂg%ﬁ@ JPagirsesmoBeayphenylip grropprb2eniesdey ar y|
groups nay be partially substituted with a halogen atom such as a fluorine
atom a ghbapi,ne péovromcdiodiiaEl @tonp ora areaPnerardmdesy hIISBHP gr oup
such as a nethoxy group 10 15 Novenber 2006 or an ethoxy group, an

aryl oxy gmdup pectbrasnee bbeawty I®Bil; or an aral kyl oxy group such as a

benzyl oxy group. As the aral kyl group, an aral kyl_ gro hawi ng. 20
carbon at onsFREthesf cihrege |FLO YRR MEST gﬁréaﬁgb%#‘%ls'w% pgu%gdS

Egi %;E%%Eﬁ%ﬂh%f o gﬁéﬁﬁ%u% o5 375 e, 85 éﬁ?%?#& ﬁ%ﬁuggr%m‘%
, 4-di , ~Q ,
(2. 6- di ok IRAOEHERY SFAue g FoRies PEen ey e O B AR o oo s 7
,5-dinE&Q¥IQ eﬁybbp?kggkyg@gQﬁqha (2,3, 4-tinmethyl phenyl ) met hyl group, a
-t1net hyl pheny t hyl

(3
(2,3,5 group, a (2,3,6-tinethyl phenyl)nethyl group,
a As the aryl group, an aryl group having 6 to 20 carbon atoms

is preferred. Examples thereof are a phenyl group, a 2-tolyl
10 group, a 3-tolyl group, a 4-tolyl group, a 2,3-xylyl group, a
2,4-xylyl group, a 2,5-xylyl group, a 2,6-xylyl group, a
3,4-xylyl group, a 3,5-xylyl group, a 2,3,4-trimethylphenyl
group, a 2,3,5- trimethylphenyl group, a 2, 3,6-trimethylphenyl
group, a 2,4,6-trimethylphenyl group, a 3,4,5-trimethylphenyl
15 group, a 2,3,4,5-tetramethylphenyl group, a
2,3,4,6-tetramethylphenyl group, a 2,3,5, 6-tetramethylphenyl
group, a pentamethylphenyl group, an ethylphenyl group. a
n-propylphenyl group, an isopropylphenyl group, a n-butylphenyl
group, a sec-butylphenyl group, a tert-butylphenyl group, an
20 isobutylphenyl group, a n-pentylphenyl group, a neopentyliphenyl
group, a n-hexylphenyl group, a n-octylphenyl group, a
n-decylphenyl group, a n-dodecylphenyl group, a
n-tetradecylphenyl group. a naphthyl group and an anthracenyl
group, and more preferred is a phenyl group.
25 These aryl groups may be partially substituted with a
halogen atom such as a fluorine atom, a chlorine atom, a bromine

atom or an iodine atom, an alkoxy group such as a methoxy group

10




15 (3, 4,5-tinmethyl phenyl)nmethyl group, a (2,4, 6-tinethylphenyl)nethyl
group, a (2,3,4,5-tetranethyl phenyl)nethyl group, a 15 November 2006

(2, 3,4, 6-tetranet hyl phenyl ) net hyl group, a

(2, 3,5, 6-tetranet hyl phenyl ) net hyl , group, a 20 (pent anet hyl phenyl) net hyl
group, an (ethyl phenyl) nethyl group, a (n-propyl phenyl)nethyl group, an
(i sopropyl phenyl ) nmet hyl group, a (n-butyl phenyl)nethyl group, a
(sec-butyl phenyl ) met hyl group, a (tert-butyl phenyl)nethyl group, an

(i sobut yl phenyl u rodokiy- gepuypl phenyds reetgngFd HF O -
(neopent 6ﬂ%¥§%¥§§?§§Fg§go§€,a g (n?hgxylphenyl)nethyl group, a
(n-octy“&pe Iaygiﬂyioggoggoupasﬁahdasybphenyﬂﬂ@#ﬂhwﬁoﬁﬁbup, a
napht hyl methyl group and an 11 15 Novenber 2006 anthr cen¥bnegn¥% group,
and nore prefgsred asaBkperpylup Tarsraliar kgrogpdtitsttthy He*Barthially
substituted with a hal ogen atom such as a fluorine atorg1

a-br0n1n@to@éOﬂhopraﬁebmdﬂneEaﬁm@#eénEﬂqaﬁﬂfgﬁ?%ﬁigﬁ%ﬁzas%ﬁﬁﬂé?Lg£§ 3£SHL
A R s T
L s S s T
GoneraSrbbh (57 1 RS P O S b
represen&aqSgﬁikﬁ%ﬂyﬁﬂﬂﬁﬂﬁﬁhmethyl group, a
(2,6—dimethy1phenyl)methyl group, a
10 (3,4-dimethylphenyl)methyl group, a
(3,5—dimethylpheny1)methyl group, a
(2,3,4—timethylphenyl)methyl group, a
(2,3,5—timethylphenyl)methyl group, a
(2,3,G-timethylphenyl)methyl group, a
15 (3,4,5-timethy1phenyl}methyl group, &
(2,4,6—timethylpheny1)methyl group, a
(2,3,4,5—tetramethylphenyl)methyl group, a
(2,3,4,6-tetramethylphenyl)methyl group, @
(2,3,5,6—tetramethylphenyl)methyl,group, a
20 (pentamethylphenyl)methylgroup,an(ethylphenyl)methylgroup,
a (n—propylphenyl)methyl group, an (isopropylphenyl)methyl
group, a (n—butylphenyl)methyl group, a
(sec-butylphenyl)methyl group, a (tert-butylphenyl)methyl
group, an (isobutylphenyl)methyl group, a
25 (n—pentylphenyl)methylgroup,a(neopentylphenyl)methylgroup,
a (n—hexylphenyl)methyl group, & (n-octylphenyl)methyl group,

a (n—decylphenyl)methyl group, a naphthylmethyl group and an

11




15 general forrmula [3], Rt _2°"1'H2 [ 3 ] Each T in the general fornula [ 2
] or [ 3] is independently of each other a non-netal atigriNofenreodplals or
Goup 16 of the periodic table of elenents (Revised edition of |IUPAC

| norgani ¢ 20 Chem stry Nomencl ature 1989). Each T in the general formula
[2] or in the general fornmula [3] may be the sanme or different from each
ot her. Specific exanples of the non-netal atomof the Goup 15 are a
nitrogen atom and a phosphorous atom and specific exanples of the

non- met al at om of th ar XY gSFe £Sraé@miand Besaylur atom As
T, pref W@J%@né’lﬂ\ ng"m oar%@an oxygen atom and nmore preferred is

an oxygen at O 8¢ Nt emﬁ;h]g}e;nemﬂ:lsﬂmm@a“{l}]h ér [3]
12 15 Noverrbgl?‘]ef' élila:ilsc'yg é‘t‘]?g%ge o T. IjFor exanple, when T is an_at om of

the Go Sicifhd AMFERiokire anomt, Mﬂme@bﬁﬁﬁ gebTEMiBe)  The
synbol %lok%%étg ovec mentioned general fornula [2]

el ect ror}ﬂtgg“; Belr 2 A IHOWR onr, an @llecxy GFWMR FRHCAA RGP "?tg"rodi?'pgf&‘ﬁlpal ni ng
group, when nore than one Rl exists, they may be t S fferent
f r onpone @Rt BehoxAsgaoupnder BfyLloKE TR rIERidhFr é’?tgpgper y, there
I's known a substituent constant of the Ha As the

el ect r oromi drh crraali KIgLOXF QIR hed iisaafﬁﬁ%?ngﬂaﬁ grous whose substituent

constant 10 a of the Hamet's rule i t Spgchfikgreyaspipe®rof the
el ect ron-wi t He¥ dwir n@r@rfﬁﬁpr%‘?elsaaﬁ}%%r %%ha g‘?nm a chl or?nelsatom a bronine

atom an i odi ne ato a 5 H hvA ,atomanbamybléydup, a
sul f one ‘%}F(ﬂﬁi’ &P p&(r:)eo%]py%garrpl esygc the el ectron-w t hdraw ng

group, and particularly preferable 1is an alkyl group.

10 Compounds (b) and (¢)

The compound (b) is a compound.represented.by'the general

formula [2],
Rl .TH , [2]., and

the compound (c¢) is a compound represented by the following

15 general formula [3],
R?.,TH; [31.

Each T in the general formula [2] or [3] is independently

of each other a non-metal atom of Group 15 or Group 16 of the

periodic table of elements (Revised.edition.of 1UPAC Inorganic

20 Chemistry'Nomenclature.1989). Each T in the general formula [2]

or in the general formula [3] may be the same or different from

each other. Specific examples of the non-metal atom of the Group

15 are a nitrogen atom and a phosphorous atom, and specific

oxygen
examples of the non-metal atom of the Group 16 are an vy

95 atom and a sulfur atom. As T, preferred is a nitrogen atom or

an oxygen atom, and more preferred is an oxygen atom.

Each t in the above-mentioned general formula [2] or [3]

12




15 group-containing group are a hal ogenated al kyl group, a hal ogenated

aryl group, a (halogenated alkyl)aryl group, a cyanated @nyk,GiHPeos

nitrated aryl group, an ester group and an acyl group. Specific exanples

of the hal ogenated al kyl group are a 20 fluoronethyl group, a chloronethyl

group, a brononet hyl group, an iodonethyl group, a difluoronethyl group, a

di chl oronet hyl group, a di brononet hyl group, a diiodonethyl group, a

trifluoromethyl group, a trichloronethyl group, a tribronmonmethyl group, a

triiodofiet Nyl 10U o A T25F6r egaﬁtgiél U OLtPYls 8HOHPomaof the Group

2,2,2-tric Ioroet yl" group, a 2 2-tribronoet hyl group, a

2,2,2-t14j odogt hyl gRQUPheR T2i 2, 3n 3aBoRedt athyocepuppyk ,gtotp, 2a 13 15

Noverber 2006 2,2,3, 3, 3-pentachl oropropyl group, a 2,2, 3,

3, 3- pent abr ommrg@ﬁwo:gmumn the, é&a&vé-rﬁem'em:aé@oh;mﬁ@pg{l formowles (@21
,2,2-trifluoro-Il-trifluoronethylethyl group, a

, 2-tis cdnk o bedctton ehi bhdnewhybeghpbpgooupn &lectron-withdrawing

,2-tribromo-I-tribronmonet hyl ethyl group, a 1 _

52- thTd'detaimbﬂlﬁmm otand wheauporq than one R® exists, they

bis(trifluoromethyl) 2-trifl uoroethyl oup, . £
b| JF3¥ |%|%ﬁmpf §~1§f2r€i“| cﬁrei“o@{‘ﬁy?ng{%ﬁg fgs an index o
t thyl)-2,2.2-trib
bi o9 PRBAGRERYEPAEE I na P OHERE Ry Lhsa o "aoah FF SR, of ¢he
7
p

2

2,2
2,2
2,2
1,1-
1,1-
1,1-
1,1-
h

a 4-
gro

al ogenalg sdth o o%@UPhérz@aﬁne@ §'M@P&@1>ﬁlhe%%eu%nwﬂmrmhwl gr oup,
| uor ophenyl group, a 2, 4-difluorophenyl group, a 2,6-difl uorophenyl
roup, grbudp Atdiéﬂélqrsoahfﬁubtgbaam gPolp Seithdd Wuiteiiiandn groomstant
10 0 of the Hammet's rule is positive.
Specific examples of the electron-withdrawing group are
a fluorine atom, a chlorine atom, a bromine atom, an iodine atom,
a cyano group, a nitro group, a carbonyl group, a sulfone group
and a phenyl group. Examples of the electron-withdrawing
15 group-containing group are a halogenated alkyl group, a
halogenated arfl group, a (halogenated alkyl)aryl group, a
cyanated aryl group, a nitrated aryl group, an ester group and
an acyl group.
Specific examples of the halogenated alkyl group are a
20 fluoromethyl group, a chloromethyl group, a bromomethyl group,
an iodomethyl group, a difluoromethyl group, a dichloromethyl
group, a dibromomethyl group, a diiocdomethyl group, a
trifluoromethyl group, a trichloromethyl group, a
tribromomethyl group, a triiodomethyl group, a
25 2,2,2-trifluorocethyl group, a 2,2,2-trichloroethyl group, a
2,2,2-tribromoethyl group, a 2,2,2-triiodoethyl group, a

2,2,3,3,3-pentafluoropropyl group, a

13



I III—Y

15 2,4,6-trifluorophenyl group, az,3,5,6-tetrafl uorophenyl group, a

pent af | uor ophenyl group, a 2,3,5,6-tetrafluoro-4-trifl uosoqsiddcpbeny!
group, a 2,3,5,6-tetrafl uoro-4-pentafl uorophenyl phenyl group, a
perfluoro-I|-naphthyl group, a perfluoro-2-naphthyl group, a 20

2-chl orophenyl group, a 3-chl orophenyl group, a 4-chlorophenyl group, a

2, 4-di chl orophenyl group, a 2, 6-dichl orophenyl group, a 3,4-dichlorophenyl
group, a 3,5-dichlorophenyl group, a 2, 4, 6-trichlorophenyl group, a2, 3,

5, 6-tetr phen | Qr ongphenyl group, a 25

2,3,5, GEt'gt'Baghl oFo-" Crglll%r%%@r omﬁ nyl group, a

2,3, 5, 65t gt aghlo %@H%EE £o¥pPReNny2, 9 ®UP-péntaiodopropyl
perchlord%V ngﬁﬁtﬁ%ﬁ%a?bup, acgégg Ior% naphthyl group, a 14 15 Novenber

2006 24bearppheny s oreu.£ 1@ ok dr nHpEN0 rgretiny Lty br gropben#l  group, a
2,4- d|bronDphenyI group, a 2,6-di bronmophenyl group, a 3, 4-di bronophenyl

group, a,3,2- ctlrb.rc@mrﬂa;e—rlyltxgrcmﬂmrmemynﬁtnyl bsorephedyl group, a
2,3,5,6-tetrabronophenyl group, 5 a pentabronophenyl group, a

2, 3,5, 62t, et, Rakrdirofa-rli-Brmiiorendng Yreksgih gk odFouR, 2
2,3,5,6-tetrabrono-4- pentabronnphenxafhqudﬁgrou a perbrono-|-napht hyl

group, &.@erbrtarid-oRordpiEHyiodRsRiR ny? group, a 3-iodophenyl
gfg?gi'a éﬁhggﬁﬁgggﬁﬁﬁgro%&?ih 62éﬁgﬁﬁ%hygﬂéggﬁ%#hgiO&goaﬁ“oaophenyl
et a1 odopet s C R S B B B e oyl oroup. a
1,1l-bis(tribromomethyl) - 2,2,2-tribromoethyl group and a
10 1,l-bis(triiodomethyl)-2,2,2-triiodoethyl group.

Specific examples of the halogenated aryl group are a
2-fluorophenyl group, a 3-fluorophenyl group, a 4-fluorophenyl
group, a 2,4-difluorophenyl group, a 2, 6-difluorcophenyl group,

a 3,4-difluorophenyl group, & 3,5-diflucrophenyl group, a

15 2,4,6-triflu0rophenylgroup,a2,3,5,6—tetrafluorophenylgroup,
a pentafluorophenyl group, a
2,3,5,6—tetrafluoro-4-trifluoromethylphenyl group, a
2,3,5,6—tetrafluoro—4-pentafluorophenylphenyl group, a
perfluoro-1l-naphthyl group, a perfluoro-2-naphthyl group, a

20 2—chlorophenyﬂ.group,a13—chlorophenyi.group,aa4—chlorophenyl
group, a 2,4-dichlorophenyl group, a 2,6-dichlorophenyl group,
a 3,4-dichlorophenyl group, a 3,5-dichlorophenyl group, a

2,4,6—trichlorophenylgroup,a2,3,5,6—tetrachlorophenylgroup,

a pentachlorophenyl group, a
25 2,3,5,6-tetrachloro-4-trichloromethylphenyl group, a
2.3,5,6-tetrachloro-4-pentachlorophenylphenyl group, a

perchloro-1l-naphthyl group, a perchloro-2-naphthyl group, a

14




15 2, 3,5, 6-tetrai odo- 4- pent ai odophenyl phenyl group, a periodo-I-naphthyl
group and a periodo-2-naphthyl group. Specific exanples ofs{he.hhahagenat ed
al kyl)aryl group are a2- (trifluoronethyl)phenyl group,
a3-(trifluoronethyl)phenyl group, a 4-(trifluoronethyl)phenyl group, a 20
2,6-bis(trifluoronethyl)phenyl group, a 3,5-bis(trifluoronethyl)phenyl
group, a 2,4,6-tris(trifluoronethyl)phenyl group and a
3,4,5-tris(trifluoromethyl)phenyl group. Specific exanples of the cyanated

aryl group-&hSpRe’dy125¥haporhe @¥|br%ﬁ\%%en?l3'9%€ﬁﬁp,p®waﬁn%tﬂaéﬂ5dl a

4- cyanophenyl “group. "SpecCific exanpleés of the nitrated aryl group are a

15 15 Ng¥eapera 2006-a 2o PbhéSRELHY | g6 OYP. a & FHiiophesyéngl aiowmd a
4-ni trophenyl group. Specific exanples of the ester group are a

met hoxya& as poagibrgmophengll girbapycar Bofyld idpranmple mylprapmoxy.ca bonyl group,
an 5 isopropoxycarbonyl group, a phenoxycarbonyl group, a

trifl uo? ohet horybaecbonhenyiamoumdaa2 . pent &f tebraphenorpeaybaEEAURY oup.
Speci fic exanpl es of the acyl group are a fornyl group, an ethanoyl group,
a pPopahodenrbupnephedY&neYPUGrodp, a 10 trifl uoroet hanoyl group, a

el ogerit b Ry o SELPBERTGr 80 e BRAMORBIL SPEREY B OUTy Fal ogenat od al ky!
0roub of 3, 9'% pERELEonBL ¥\ pehRUBroMIERAYIBHR ety o 2 1 voromethY!

perbromo-1-naphthyl group, a perbromo-2-naphthyl group, a
2-iodophenyl group, a 3-iodophenyl group, a 4-iodophenyl group,

10 a 2,4-diiodophenyl group, a 2,6-diiodophenyl group, a
3,4-diiodophenyl group, a 3,5-diiodophenyl group, a
2,4,6-triiodophenyl group, a 2,3,5,6-tetraiodophenyl group, a
pentaiodophenyl group, a
2,3,5,6-tetraiodo-4-triiodomethylphenyl group, a

15 2,3,5,6-tetraiodo-4-pentaiodophenylphenyl group, a
periodo—l—naphfhyl group and a periocdo-Z2-naphthyl group.

Specific examples of the (halogenated alkyl)aryl group are

a2-(triflucromethyl)phenylgroup, a3-(trifluoromethyl)phenyl
group, a 4-(trifluocromethyl)phenyl group, a

20 2,6-bis(trifluoromethyl)phenyl group, a
3,5-bis(trifluoromethyl)phenyl group, a
2,4,6-tris(trifluoromethyl)phenyl group and a
3,4,5-tris(trifluoromethyl)phenyl group.

Specific examples of the cyanated aryl group are a

25 2-cyanophenyl group, a 3-cyanophenyl group and a 4-cyanophenyl

group.

Specific examples of the nitrated aryl group are a

15



15 difluoronethyl group, a trifluoronmethyl group, a 2,2,2-trifluoroethyl

group, a 2,2,3,3,3-pentafluoropropyl group, a
2,2,2-trifluoro-I|-trifluoronethylethyl group, a 15 November 2006
1,1-bis(trifluoromethyl)-2,2,2-trifluoroethyl group, a 2-fluorophenyl
group, a 3-fluorophenyl group, a 4-fluorophenyl 20 group, a
2,4-di fl uorophenyl group, a 2,6-difluorophenyl group, a 3,4-difluorophenyl
group, a 3,5-difluorophenyl group, a 2,4,6-trifluorophenyl group, a 2, 3,

5, 6-tetyraf y u _as flugr \ 0P
N S e s e e
2,3,5,GQEghbafluoro-4-pentaf|uoropheny|phenyl group, a perfluoro-I-naphtyl
group, a perfluoro-2-naphtyl group, a chloronethyl group, a dichloronethyl
group, a trispkeienetdwampbed % NoNedie?2§06upginep, métRoRy2atborhl or oet hyl
group, a 2,2,3,3,3-pentachl oropropyl group, a
2, 2, 2-t grohporan ietthrdascht aor ooy hydmidyl agneppopaxycarbonyl group, an
1,1-bis(trichloromethyl)-2,2,2-trichloroethyl group, a 5 4-chl orophenyl
groub, asepsonpsiterbphwdylgrgudup a PheRoxHEMBBPHETSUP grdup, a
2,4,6-trigh|oropheng| grou% or a rpentachlorophenyl group. Particularly
pr ef er r 8g1f dugrompBPsYCRAPOGYIu IO %Gt oaryl ~ group, and the nost
preferre a triLIuoronet | _.grou a 10

I

fit:
>, 2, 2-{ PPPFADFBOFOPPPRPHSE e EGr oup, |
ot oup, or b SESrEFTEKeRELEr Sk (tho VBEEE, HbuB RS o kot o P

group, or ap uorop group. I's an aryl” group
having an @fﬁéﬁégm‘gf@‘uﬁ’pr)gag’pQ%@an@%lS‘é%u@Q & WutdHrdda graipla
e

represented by t ol I owi ng
10  trifluoroethanoyl group, a benzoyl group and a
pentafluorobenzoyl group.

As R', preferred is a halogenated hydrocarbon group, and
more preferred is a halogenated alkyl group or a halogenated
aryl group. Much more preferred is a fluoromethyl group, a

15 difluoromethyl group, a trifluoromethyl group, a
2,2,2-trifluoroethyl group, a 2,2,3,3,3—pentafluor0§ropyl
group, a 2,2,2-trifluoro-1-trifluoromethylethyl gfoup, a
1l,1-bis(trifluoromethyl)-2,2,2-trifluoroethyl group, a
2-fluorophenyl group, a 3~fluorophenyl group, a 4-fluorcophenyl

20 group, a 2,4-difluocrophenyl group, a 2,6-difluorophenyl group,
a 3,4-difluorophenyl group, a 3,5-difluorophenyl group, a
2,4,6-trifluorophenylgroup, a2,3,5,6~-tetrafluorophenyl group,
a pentafluorophenyl group, a
2,3,5,6-tetraflucro-4-trifluoromethylphenyl group, a

25 2,3,5,6-tetrafluoro-4-pentafluorophenylphenyl group, a
perfluoro-1l-naphtyl group, a perfludro—z—ﬁaphtyl group; a

chloromethyl group, a dichloromethyl group, a trichloromethyl

16




15 general fornula [4] is preferred froma viewpoint of increase of
activity rather than the viewpoint of the fish eye. a R R Q@Qichber B804 20
The synbol R3 is preferably a hal ogen atom a hal ogenated al kyl group, a
hal ogenat ed aryl group, a cyano group, a cyanated alkyl group, a cyanated
ary group, a nitro group, a nitrated 17 15 Novenber 2006 al kyl group, a
nitrated aryl group or an ester group. Mdire preferred is a halogen atom a
hal ogenat ed al kyl group or a hal ogenated aryl group. Miuch nore preferred

is a fluorine atgm f.l uor.anet h di fl uoronmet hyl group, a
trifl uoBEREPhyI2 %zg%d‘ﬁ:méﬁf?%émﬁf% uol%pg'et hyl group, a

2,2, 3,3, 3-pentaf] uor.qprapy. , a

2,2, 2-t Pl 0r30_11J '-H%q?oqcﬁglrdorr% ﬁgjjl &elt %EO%I? oup, a

1,1-bi S%t I H-L{(}&CHFEMB/ )T 212 AiididharaiPbs tyy 1 guoomp . a2 2- f | uor opheny|
group, 32 uorophenyl group, a 4-fluorophenyl 10 group, a

2,4-di f Ilugr_%q_g)e(r\?gicg{%m@tﬁyﬁ)dﬂi U+ ophenydrgebhpl 98OYP4- @i f | uor ophenyl
group, a ‘3, 5-difluorophenyl group, a 2,4,6-trifluorophenyl group, a

2, 4, §- t rj SdHIQI AL oy, & 2, 8;GiehiererhelBt ofhgHPr Group, a

pent af | uor ophenyl group, a 2,3,5,6-tetrafluorao-4-triflyor Y, nyl
gr oup, a,lﬁcﬂ,cﬁaﬁqzﬁepmrnalIgmtul4-ap@nt4af6|'ﬁlcﬁ5ﬁé)rﬂﬂpgheenrﬁ ggro ’Jng%e

per fluoro-1-naphthyl group, a perfluoro-2-naph pPse@g Chl oromnet hyl
O oUp. eI 5 SR a TRT EHPBERenbr L TerEa, 5"

2,2,2-t rfllcuholroor:ﬁwfllgr ru%ugf £f1uoroaryl group, and the most preferred

is a trifluoromethyl group, a
10 2,2,2-trifluoro- 1-trifluoromethylethyl group, a
1,1-bis( trifluoromethyl)-2,2, 2-trifluoroethyl group, a4

3 5-difluorophenyl group, OIr a pentafluorophenyl group.

Further, when R? is an aryl group having an electron-drawving

group, as suchan aryl group, @ group represented by the following

15 general formula [4] is preferred from a viewpoint of increase

of activity rafher than the viewpoint of the fish eye.

R3 ¢
R — [4]
Rq R4.
20 The symbol R? is preferably a halogen atom, a halogenated

alkyl group, a halogenated aryl group, a cyano group, a cyanated

alkyl group, a cyanated ary group. a nitro group., a nitrated

17




2,2,3,3,3-pent af hl oropropyl group, a 20
2,2,2-trichloro-I-trichloronethyl ethyl group, a 200
1,1-bis(trichloromethyl)-2,2,2-trichloroethyl group, a Jjéﬁ?g?ggﬁeny
group, a 2, 6- dlchlorophenyl group, a 3,5-dichlorophenyl group, a

2,4,6-trich|oropheny| group or a pentachl orophenyl group. Particularly
preferred is a fluorine 25 atom a fluoroal kyl group or a fluoroaryl group,
and the nost preferred is a fluorine atom 18 15 Novenber 2006 The synbol
R4 i s aahyyll ogenupt om oritardbedt cogy bogrgupupr @he esjtermocardgn. Moo as R4
is preferably an al kyl group, an aryl group or an aral kyl group, and
exanpl egrefereefl aseaahbjdgegentont.om dad adessd.edialiiml goowmeohydr ocar bon
groups explained as 5 L1 in the above-nentioned general fornmula [ 1 ]

Pr ef er rkadilegerated gr:ylhga*p@@e Maeh mo%Pﬁﬁﬁ?Fl‘gﬂoh?) aof lyararglat®oup, mor e
preferred is a hydrogen atomor an alk grou and partlcularly freferred
is a hyﬂﬁ&@@ﬁomeéﬁw A PRE - @b%af%l@@ﬁ@maI/hv (GRAYP | 23 giflyeromehy
hydrocarbon group 10 or a halo enated hydr ocar bon grou The hydr ocar bon
grodp i “is preferably %rf+ %%oe Lryl r &\ q&* an ar & kyl

h b I d th | _f I
b a0 0 L RTgdieer 20 R e sene
h I t hal t ed
o oRenat . oLyl GrouDy 8 MR GGRRLER, b oup andilig (Tl cogparcs
of the elealsop:i ¢ hdsauhagny 95 0up2a5 -REiiFAubRecganaral fosayla [ 2 | are

used as the hal ogenated al kyl “group, the hal ogenated aryl group and the
( hal ogenag Bibr eprkemy Rigoud, 08B - £ luorophenyl group, a 4-fluorophenyl
10 group, a 2,4-difluordphenyl group, a 2, 6-difluorophenyl group,
a 3,4-difluorophenyl group, a 3,5-difluorophenyl group, a
2,4,6-trifluorophenyl group, a 2,4,6-trifluorophenyl group, a
2,3,5,6-tetrafluorophenyl group, a pentafluorophenyl group, a
2,3,5,6-tetrafluoro-4-trifluoromethylphenyl group, a
15 2,3,5,6-tetrafluoro-4-pentafluorophenylphenyl group, a
perfluoro-1-naphthyl group, a perfluoro-2-naphthyl group, a

chloromethyl group, a dichloromethyl group, a trichloromethyl

group, a 2,2,2-trichloroethyl group, a
2,2,3,3,3-pentachloropropyl group, a
20 2,2,2-trichloro-1-trichloromethylethyl group, a

l,1-bis(trichloromethyl)-2,2,2-trichloroethyl group, a
4-chlorophenyl group, a 2,6-dichlorophenyl group, a
3.5-dichlorophenyl group, a 2,4,6-trichlorophenyl group or a
pentachlorophenyl group. Particularly preferred is a fluorine
25 atom, a fluoroalkyl group or a fluoroaryl group, and the most

preferred is a fluorine atom.
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20 In the above general fornula [3], R2 is preferably a hal ogenated

hydr ocar bon group, and nore preferably a fluorinated hydrogasdasier gomup.
Speci fic exanpl es of the conpound (a) having a zinc atom as ML are

di al kyl zi ncs such as di nmet hyl zi nc, diethylzinc, 25 dipropylzinc,

di - n-butyl zi nc, di-isobutylzinc and di-n-hexylzinc; diarylzincs such as

di phenyl zinc, 19 15 Novenber 2006 di naphthyl zinc and bis (pentaf

| uorophenyl) zinc; dial kenylzincs such as diallylzinc;

bi s(cycl opent agpesyhbaingt ial kyhgap6geRad t sieSo1s uchyasonatrbyphzgnouphl ori de,
ethyl zinc chloride, propylzinc chloride, n-butylzinc chloride,
isobutyhggnﬁyargahgbb@egr@u@eéylRFntscﬁt@féﬂabiyﬁahyhikﬁk pronpdean

ethyl zinc brom de, propyl zinc brom de, n-butylzinc brom de, isobutylzinc
br om deargihmodxsnenkireiie, gretby bpidrexdmulicetheragf anesa hydupden
propyl zi nc i odide, n-butylzinc iodide, isobutylzinc iodide and n-hexylzinc
i odi de; agpd ahdcthase desnslzh s thenbydrocarhen gsoupsneXPhréPPdedSzi nc
brom de and zinc iodide. Dialkylzincs are preferred as the conpou%g (a).
Mor €6 pEbfior tde abotenmempinnes generhy FpERULa bt bpfstfrrred as

di - n-butyl zi nc, di-isobutylzinc_or di-n-hexylzjnc, and articularky

pr ef er r 88 4 BY @F A AWLA AR A LYY IRAYUR PE 207 gEPFPe a?rﬁﬁr%geﬁfe he

oot b s e A acef A BRSSP o
di (chl or.omet hyl)) am ne, . di (brononet hyl)am ne, di (i odonethyl)am ne,
bis(difFﬁoFoﬁ&P%?ﬁF&nFﬁé?“bis(dichloronethyl)anine, 20

bi s(di br omonetfyl)an,pge SiSdAli ederRulYl 3 fMRAGs a hydrocarbon group

10 or a halogenated hydrocarbon group. The hydrocarbon group in
R? is preferably an alkyl group, an aryl group or an aralkyl
group, and the same hydrocarbon group as explained in the general
formula [1] as L' is used. As the halogenated hydrocarbon group
as R?, a halogenated alkyl group, a halogenated aryl group and

15 a (halogenated alkyl)aryl group are enumerated, and those
enumerated aslépecific examples of the electron-withdrawing
group as R'in fhe general formula [2] are used as the halogenated
alkyl group, the halogenated aryl group and the (halogenated
alkyl)aryl group.

20 In the above general formula [3], R? is preferably a
halogenatedhydrocarbongroup,andmorepreferablyafluorinated
hydrocarbon group.

Specific examples of the compound (a} having a zinc atom
as M! are dialkylzincs such as dimethylzinc, diethylzinc,

25 dipropylzinc, di-n-butylzinc, di-isobutylzinc and

di-n-hexylzinec; diarylzincs such as diphenylzinc,
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bi s(trifluoromethyl)amne, bis(triclloronethyl)am ne,

bi s(tribrononet hyl )am ne, bis(triiodomethyl)am ne, bis 15November 2006
(2,2,2-trifluoroethyl)amne, bis(2,2,2-trichloroethyl)an ne,
bis(2,2,2-tribronoethyl)am ne, bis(2,2,2-triiodoethyl)am ne, 25
bis(2, 2,3, 3, 3-pentaf | uoropropyl )anm ne,

bi s(2, 2, 3, 3, 3-pentachl or opropyl ) am ne,

bi s(2, 2,3, 3, 3- pent abr onopr opyl ) am ne, 20 15 Novenber 2006

bis(2, 2,3, 3, 3-pentai odopy.0 anin inc: dialk 1zincs

bi o( 2, 24bbabRFRYOFSOF ST FTY P SRER RGP SF RERSaH hLo: dtalkeny
bis(2,2, 2-1richlLoro=l-trichlar | Sb¥b53FRA,) zinc; alkylzinc

bi s(2. 2,5129%%?BrSﬁBEFYE‘fZ:iB‘rQ’On%%%{(%?:MetO%yI Y am oy

bi (2, 2,211 jbk0G0zh- bET he¢RYBLAYeURlbkaiene e thyilxihd dils{ride.
trifIuo?%%%@h%lggggz%g-trifggoroethyl) am ne, _

bi s(1, 150i,5(1 £ 6Bl enoBet RKl,) n2 pata-ltrinehichrioetilie ) drateitylzinc

bis(1, 1-bis(tribrononethyl)-2,2,2-tribronoet hyl)ani ne, .

bi s(sl, 1chisftaki adaretfyiInd chidatidd odeshiykz)iag beomige, ethylzinc

bi s(2-fl uorophenyl)am ne, bis(3-fluorophenyl)am ne, X tvlzin

bi s(4- f buombphematomariizierc bron2den orBiEkRANGRFARide, 1sobutylzine

bi s(3-chl or ophenyl ) ani ne, bi s(4-chl orophenyl).am ne, .. .

bi s( 2- bbaqmpﬁemynyéﬁﬁﬁézlapsPm%%ﬁ@ﬁ% e 19498 4- B e s Heny | ) ani ne,

bi s(2-i odgphenyl ) ani ne, 15 bi.s(.3-i od L) ams | s(Asdmgophenyd ) ani ne,
o1 o( 2, 65aAF o) BERERFALAM ABIHICs( 3 PoANA opRe Y e ¢yamne

bi s(2, 6-di.¢chl h LE LSt 3aD-ghgh : i
0 512 SuhgHLoRaRTE kgL ahe Buade hehierommensaianine. oo zinc

bi 51%(?’ 64, 2darheY hLaBhneribies ( 2iordlibretageeryld anime, i@Dide.
bi s(2,4,6-trifluorophenyl)am ne,

Dialkylzincs are preferred as the compound (a). More
preferred is dimethylzinc, diethylzinc¢, dipropylzinc,
di—n—butylzinc, di-isobutylzinc or di-n-hexylzinc, and
particularly preferred is dimethylzinc or diethylzinc.

15 Specificexamplesofthecompound(b)otherthanthathaving
a group represented by the general formula [4] as R' are amines
such as di(fluoromethyl)amine, di(chloromethyl)amine,
di(bromomethyl)amine, di(iodomethyl)}amine,
bis{difluoromethyl)amine, bis(dichloromethyl)amine,

20 bis{dibromomethyl)amine, bis(diiodomethyl)amine,
bis{trifluoromethyl)amine, bis(trichloromethyl)amine,
bis(tribromemethyl)amine, bis(triiodomethyl)amine, bis
(2,2,2—trifluoroethyl)amine,bis(2,2,2—trichloroethyl)amine,
bis(z,2,2—tribromoethyl)amine, bis(z,2,2—triiodoethyl)amine,

95 bis(2,2,3,3,3-pentafluoropropyl)amine,
bis(2,2,3,3,3—pentachloropropyl)amine,

bis(2,2,3,3,3—pentabromopropyl)amine,

20




AT A O i/
bis(2,4,6-trichl orophenyl)amne, bis(2,4,6-tribronophenyl)am ne,
bis(2,4,6-triiodophenyl)am ne, bis(pentafluorophenyl)am ngs November 2006
bi s(pent achl or ophenyl ) am ne, bi s(pentabronophenyl)an ne, 25
bi s( pent ai odophenyl ) am ne, bis(2-(trifluoronethyl)phenyl)am ne,
bi s(3-(trifluoronethyl)phenyl)amne, 21 15 Novenber 2006
bi s(4-(trifluoronethyl)phenyl)am ne,
bi s(2,6-di(trifluoronethyl)phenyl)am ne,

bi s(3,5-di (trifl t hyl ) ph I ' .
b::E2H&Qé%@#&%T#ﬁq{ﬁghﬁ%§%§h§%%%%€?%En1%%?'5 bi s(2- cyanophenyl ) am ne,
(3- cyan%%[gggzg{'ﬁ aﬁmﬂeifl@gééflyb.icg f PhEEYhe B DEthPL $4R1AES r ophenyl ) ami ne,

bi s(3-nit enyl )am'ne and -nitrophenyl)amne. In addition,

phosphi Rg LoMpoUNds: havi i a1 PEESERDs Hemet BYLE Bhplpaminef, the nitrogen atom
are also exenplified. Such phosphine 10 conpounds are those expressed by

rew itingdhe 4 er-maerens Nl - thebadinoee teplebhgdl) spbtoefi c exanpl es with the
term phosphine. Further specific exanples of conpound (b) are al cohols
suchbas Hid (@orometthainiod do €ht or bhed tmethyletbydhdnhafel , i odonet hanol ,

di f1 uor onet hanol , di chl oronet hanol, di brononethanol, 15 giiodonethanol,
trif| uortdratlhandiis ¢4kl epremre Hanb) - 2. 2r 2 bEBROHBPRARERY L) AP 8 smet hanol

2,2,2-trifl th |, 2,2,2-trichl h | . 12,2, 2:8 ki th |,
2 o Aol 2Pt 97 9o D anel 28 Bheet hano
25y g;bgisggqbgfbggsg@g{)o SPShe ety ?) 32 %2 22 DERL BRLATRRAPRFARIne, 20

bis(l,1—bis(triiodomethyl)—2,2,2—triiodoethyl)amine,

10 bis(2-fluorophenyl)amine, bis(3-fluorophenyl}amine,
bis(4-fluorophenyl)amine, bis{(2-chlorophenyl)amine,
bis(3-chlorophenyl)amine, bis(4-chlorophenyl)amine,
bis(2~bromophenyl}amine, bis(3-bromophenyl)amine,
bis(4-bromophenyl)amine, bis(2-iodophenyl)amine,

15 bis(3-iodophenyl}amine, bis(4-iodophenyl)amine,
bis(z,6—difludfophenyl)amine, bis(3,5-difluorophenyl)amine,

bis(2,6—dichiorophenyl)amine, bis(3.5-dichlorophenyl)amine,

bis(2,6-dibromophenyl)amine, bis(3,5-dibromophenyl)amine,
bis(2,6-diiodophenyl)amine, bis(3,5-diiodophenyl}amine,

20 bis(2,4,6-trifluocrophenyl)amine,
bis(2,4,6-trichlorophenyl)amine,
bis(2,4,6-tribromophenyl)amine,
bis(2,4,6-triiodophenyl)amine, bis(pentafluorophenyl)amine,
bis(pentachlorophenyl)amine, bis(pentabromophenyl)amine,

250 bis(pentaiodophenyl)amine,
bis(2-(trifluoromethyl)phenyl)amine,

bis(3-(trifluoromethyl)phenyl)amine,

2]




I Ym0

2,2,2-trifluoro-I-trifluoronethylethanol, 2,2,2-trichloro-I-

trichl oronethyl ethanol, 2,2,2-tribrono-I-tribrononethyl ejhg@oémber 2006
2,2,2-triiodo-I-triiodonethyl ethanol, 25

1, 1-bis(trifluoromethyl)-2,2,2-trifl uoroethanol,
1,1-bis(trichloromethyl)-2,2,2-trichloroethanol,
1,1-bis(tribronmonethyl)-2,2,2-tribronpoethanol and 22 15 Novenber 2006
1,1-bis(triiodonethyl)-2,2,2-triiodoethanol. In addition, thiol conpounds

havi ng sul fur, at in_pl atom are also exenplified.
Such thi SL%' Eﬂhg u%fgg?ﬁﬁg%?QQ%ggégéﬁgﬁgy rewiting the ternms nethanol,
et hanol and, pr | L 9afdnepeci fic exanples with the
terns ne?ﬁ%%gtﬁ?@??kr%?%%ﬁg?ﬁ?gﬁ9gzgﬁﬁﬁgpgnethigl, respectively. Stil
further éﬁ&?&fésdfréﬁkféo%méhﬁ copresgd)éhinare phenols such as
2-f | uor ophenol | 3-1 uorophenol,4-¥Iuorophenol, 2, 4-di fl uorophenol ,
2, 6- di f | yps pphenel + - 8( 4r of 1 Lopomphepd) phetgl3adigief.| uor ophenol
, 6-trifluorophenol, 2,3,5,6-tetrafl uorophenol, pentafluorophenol,
. 3, 6-bet ( 2f tyanopdenyl | hudnenef ByFpaeaphenyl)amine,
, 5, 6-tetraf |l uoro-4-pentaf | uorophenal , = perfl uora-I| -naphthol,
f | uorioig¢ hapyahobhenyt heBibpheRE ( 21815XERPEPIIHENT " “4- chl or ophenol ,
[
[

hl h |, 2,6-dichl |, ,3.4-.di chl
el hgggF?Ph?PH?éégFPngBngﬁgﬁérPl§%§%gfg&?§?§ggk?oggbhenol,
tachl henol, .2, 3,5, 6-1 At L |Jenoh, plakie
"3, 5. 6. EORFECAR o b A RPBPERRE Ry urld TR OLRBERY R0k 2

of the nitrogen atom are also exemplified. Such phosphine

2,4
2,3
2,3
per
2,4-d
3,5-d
pen
2,3
10 compounds are those expressed by rewriting the term amine in
the above-mentioned specific examples with the term phosphine.
Furtherspecificexamplesofcompound(b)arealcoholssuch
asfluoromethanol,chloromethanol,bromomethanol,iodomethanol,
difluoromethanol, dichloromethanol, dibromomethanocl,
15 diiodomethanol, trifluoromethanol, trichloromethanol,

tribromomethanol, triiodomethanol, 2,2,2—trifluoroethanol,

2,2,2-trichloroethanol, 2,2,2-tribromoethanol,
2,2,2-triiodoethanocl, 2,2,3,3,3-pentaflucropropanodl,
2,2,3,3,3-pentachloropropanol, 2,2,3,3,3-pentabromopropanol,

20 2,2.3,3,3-pentaiodopropanol,
2,2,2-trifluoro—1—trifluoromethylethanol,
2,2,2—trichloro—1»trichloromethylethanol,
2,2,2-tribromo—l—tribromomethylethanol,
2,2,2-triiodo—l—triiodomethylethanol,

25 l,l—bis(trifluoromethyl)-2,2,2—trifluoroethanol,
1,l—bis(trichloromethyl)—2,2,2—trichloroethanol,

1,1-bis(tribromomethyl)-2,2,2—tribromoethanol and

22
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per chl oro-1 - napht hol , perchl oro- 2- napht hol , 2-bronophenol, 3-bronophenol,
4- bronophenol , 2, 4-di bronophenol, 2, 6-di bronmophenol , 3, 4;g\Braapae06!

3, 5-di bromophenol , 2,4, 6-tribronophenol, 2,3,5, 6-tetrabronophenol, 25
pent abr onophenol , 2, 3,5, 6-tetrabrono-4-tribrononet hyl phenol
2,3,5,6-tetrabrono-4-pent abronophenol , perbrono-I1-naphthol, perbrono- 2
-napht hol , 2-iodophenol, 3-iodophenol, 4-iodophenol, 23 15 Novenber 2006
2, 4-di i odophenol, 2, 6-diiodophenol, 3, 4-diiodophenol, 3,5-diiodophenol,

,4,6-trii,odophenal,, . 2 - 1ot '5¥%gggggg ai pgopheelien,
,3,5,6}r&fgéF2§53¢ﬂﬂﬂﬂﬁxﬁ%#;r%%{ﬁ%no , D endif6t A1 o

, 3,5, 63 hal 5381 . 1r R&InP YR g ra¥wbiEhehe oxygen atom
eriodoygihégﬁgﬂ%?éngg?%?F?ﬂ%gpgﬁg%%yI)phenoﬁ% 3-(trif|uo?ﬁ%ethyl)phenol,

- (tri fLyaroyes il dmenel ed . ZuetDichfbli Ebmipoones hare phesel expressed
3,5-bis(trifluoronmethyl)phenol, 10 2,4,6-tris(trifluor6nethyl)phenol,

2- CyaHOBEem@hritan@y@h@phemb, méthpapdphenbiepo2- antlr pphpaspl in the
3-nitrophenol and 4-nitrophenol. In addition, thiophenol conpounds having a
sul fiIr aabom-mentliacedospebaf bryepamplenvitd the deausypetrapgtnigdy

t hi ophenol conpounds are those expressed by rewjting the term 15 phenol in
t he aboeshapetihdedd agse @HInansditles W%@g?%"% m thi ophenol. As the

d (b), pref d I, h bi ' t L ne,
b1 8(2. 2.2 11 BERadr SHEERER) SRERGE nreeoEses 5o the FRHBRARE TRV ASEIE . o

bi's(2, 2, 2 tEh L UOLOp- 3 I { L 4O5 ONER Y ! LY\ IRYA®no1, 4-£1uorophenol,

2,4-difluorophencl, 2,6-difluorophenol, 3,4-difluorophenol,

2
2
2
p
4

10 3,5-difluorophenol, 2,4,6-trifluorophenol,
2,3,5,6-tetrafluorophenol, pentafluorophenol,
2.3,5,6-tetrafluoro-4-trifluoromethylphenol,
2,3,5,6-tetrafluoro-4-pentafluorophenol,
perfluoro-1l-naphthol, perfluoro-2-naphthol, 2-chlorophenol,

15 3-chlorophenol, 4-chlorophenol, 2,4-dichlorophenol,
2,6—dichlorophénol, 3,4-dichlorophencl, 3,5-dichlorophenol,
2,4,6-trichlofophenol, 2,3,5,6-tetrachlorophencl,
pentachlorophenol,
2,3,5,6-tetrachloro-4-trichloromethylphenol,

20 2,3,5,6-tetrachloro-4-pentachlorophenol,

perchloro-1l-naphthol, perchloro-2-naphthol, 2-bromophenol,
3-bromophenol, 4-bromophenol, 2,4-dibromophenol,
2,6-dibromophenol, 3,4-dibromophenol, 3,5-dibromophenol,
2,4,6-tribromophenol, 2,3,5,6-tetrabromophenol,

25 pentabromophenol, 2,3,5,6-tetrabromo-4-tribromomethylphenol,
2,3,5,6-tetrabromo-4-pentabromophenol, perbromo-1-naphthol,

perbromo—z—naphthol,2—iodophenol,3—iodophenol,4-iodophenol,

23
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bis(1,1-bis(trifluoronmethyl)-2,2,2-trifluoroethyl)am ne or

bi s(pent af | uor ophenyl ) am ne, al cohols such as trifl uorongd Rgp@hber 2006
2,2,2-trifluoroethanol, 2,2,3,3,3-pentafluoropropanol, 25
2,2,2-trifluoro-I-trifluoronethylethanol or
1,1-bis(trifluoromethyl)-2,2,2-trifluoroethanol, and phenols such as
2-fluorophenol, 3-fluorophenol, 4-fluorophenol, 24 15 Novenber 2006

2, 6-di fl uorophenol, 3,5-difluorophenol, 2,4,6-trifluorophenol,

pent af | %‘3@?2{%@%@ F211‘-;(Ft r i,,j ;@%@%@%@?ﬂ,’%ﬁwfpoé , 43a§ i babphenenst hyl ) phenol ,

4-(trifluor uof onet hyl ) phenol, 5
3, 5-bis(trif].uor t phenpl ¢ 0f 13 PodoBnbhbs(tri fl uoromet hyl ) phenol .  More
erréd%i#%ﬁﬁaégigpgﬁ h%b?’a £r%'0 ot

pr ef nmpound are bis(trifluoronethyl)an ne,

bi s( pentaf r : Iheno1l rhéhteieaephanol,
(p za#,tgo 6()%%%@65%&. péht b

2,2,2-tri'fl'uoro- uor onet hyl et hanol, 10

1, 1- bi s(# 4 ff uprietanddo 24 2t 2i i odbmethpephenol, 2-f1 uor ophenol
3-fluorophenol, 4-fluorophenol, 2,6-difluorophenol, 3,5-difluqrophenol,
2, 4, §-t rd f4 wrephenad iogend apéubabpiiepbenoly- p?r‘?'rlprieouldl‘?@ﬂ?}b’)ogﬁenol :
2,6-bis(trifluoromethyl)phenol 15 and 2,4,6-tris(trifluoromethyl) phenol.
Mich norempreier2-ahphthoB, 52df tFibiBpREABENY hRPERLI6r ophenol ~and

o ST L B et L PSSR SR e o= of (e
as R’ arze' é)-hbe:i?so(lErile(.)ug#grge@ﬁy_%]éhéﬁgﬁ.i,fl uor ophenol,
3,5-bis(trifluoromethyl)phenol,

10 2,4,6—tris(trifluorOmethyl)phenol, 2-cyanophenol,
3—cyanophenol,4-cyanophenol,2—nitrophenol,3-nitrophenoland
4-nitrophenol.Inaddition,thiophenolcompoundshavingasulfur
atom in place of the oxygen atom are also exemplified. Such
thiophenol compounds are those expressed by rewriting the term

15 phenol in the above-mentioned specific examples with the term
thiophenol.

As the compound (b), preferred are amines such as

bis(trifluoromethyl)amine, bis(2,2,2—trifluoromethyl)amine,

bis(2,2,3,3,3—pentafluoropropyl)amine,

20 bis(z,2,2—trifluoro—1-trifluoromethylethyl)amine,
bis(l,1—bis(trifluoromethyl)—2,2,2-trifluoroethyl)amine or
bis(pentafluorophenyl)amine, alcohols such as
trifluoromethanol, 2,2,2—trifluoroethanol,
2,2,3,3,3-pentafluoropropanol,

25 2,2,2-trifluoro—l—trifluoromethylethanol or
l,l-bis(trifluoromethyl)—2,2,2—trifluoroethanol,enuiphenols

such as 2~-fluorophenol, 3-fluorophenol, 4-fluorophenol,
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-tris(trifluoronethyl)phenol, 3,4,5- tris(pentafluorophenyl)phenol,
i f1 uoro-4- pentafluorophenylphenol 4,5, 6, 7, 8- pent af { uNbeeRber2pé hol ,
-trichl orophenol, 25 3,4, 5- tr|s(trlchloronethyl)phenol,
tr|s(pentachlorophenyl)phenol 3, 5-di chl or o- 4-

chl or ophenyl phenol , 25 15 Novenber 2006

7, 8- pent achl or o- 2- napht hol , 3, 4, 5-tri bronophenol,

-tris(tribrononet hyl)phenol, 3,4,5-tris(pentabronophenyl)phenol,

I b

-1

-t

7,

i ch

iid

— -

D.Q.Q.CDU'IU'IQ.U‘ICDQJ U'IU'ID.U'I

D -

rono- 4- pent abr onophenyl rhénddl 7, 8- pent abr onp- 2- napht hol

?l-lsoﬁé‘rﬁﬁé’ﬁ’gl 2 Oﬁ' Wtaﬂaé_('}?ﬁcio onet hyl ) phenol ,

5Ii( entg&g@%%@ Q&ﬂ“ﬂﬁéntafﬁdbxbpMEhsﬂfpentalodophenylpheno
ap

nt dal O

thol, 3,5-difl.uoro-4-nitrophenol

3 % ARheRal ) prisfo L) momztﬁlmw@pﬁ‘éﬁ% )phenol:
n|trophenol 3, 5-di fl uor o-4-cyanophe 1)phenol,

| chl_qro4iciAnaRIRnal ) ol B ohTP s Vahﬂob%%‘afr‘eamﬁ P

3, 5 di i odo- 4- cyanoophenol . In addition, thiophenol conpounds having a

sul fgr @tqmmﬂsqﬂnmﬂiuﬁrqmﬁtmwybﬂhﬁ%@%H?%re al so 15 exenplified. Such

t hi ophenol conpounds are those e essed by rewiting the termphenol in
t he abom&4ﬂﬁﬂhnmﬂﬂt3§ﬁ%ﬂ¢#Qme ¥iﬁ? ¥th the termt hi ophenol .

Furthernore, there are als I epgh gpgpounds or thlopheno
conpounds, whese BERf ?ﬁ@ ééﬁégugg pahd 6-positions (in the case

gf napht ol 20\ 9:.58195&?1%&&1@& 151§p§e§taﬁiubrcph)an§ﬁ.é emBsei.t uted with

WWWPrWWWWPAT WWWW
U'IU'IU'IU'I-b-hU'I-bU'ID -h-bU'l-h

trifluoromethanol, 2,2,2—trifluoro-1—trlfluoromethylethanol

10 1,1-bis(trifluoromethyl)~2,2,2—trifluoroethanol,

2-fluorophenol, 3-fluorophenol, 4-fluorophenol,

2,6-difluorophenol, 3,5—difluorophenol,
2,4,6-trifluorophenol, pentafluorophenol,
4-(trifluoromethyl)phenol, 2,6-bis(trifluoromethyl)phenol

15 andz,4,6—tris(trifluoromethyl)phenol.Muchmorepreferredare
3,5-difluorophénol, pentafluorophenol and
1,l-bis(trifluoromethyl)—2,2,2-trifluoroethanol.

Specific examples of the compound (b) having a group

represented by the above general formula [4] as R! are phenols

20 such as 3,4,5-trifluorcophenol,
3,4,5—tris(trifluoromethyl)phenol,
3,4,5-tris(pentafluorophenyl)phenol,
3,5—difluoro—4—pentafluorophenylphenol,
4,5,6,7,8—pentafluoro—2-naphthol, 3,4,5—trichlorophenol,

25 3,4,5—tris(trichloromethyl)phenol,
3,4,5-tris(pentachlorophenyl)phenol,

3,5—dichloro—4—pentachlorophenylphenol,

25




met hyl group, an ethyl group, a n-propyl group, an isopropyl group, a

n- butyl group, an isobutyl group or a tert-butyl group. ] , ere
are enunerated bis(3,4,5-trifluorophenyl)amne, 25 (PNBRAGE 2006
bis(3,4,5-tris(trifluoronethyl)phenyl)am ne,

bi s(3,4,5-tris(pentafl uorophenyl)phenyl)am ne,

bi s( 3, 5-di fluoro-4-pent afl| uorophenyl phenyl )am ne, 26 15 Novenber 2006
bis(4,5,6,7, 8- pentafluoro 2- napht hyl ) am ne,

bi s(3, 4,5+t td ghlgor 3,4,5-tribromophenol,
bi s(3, 445 i ?(t ri %ﬁl ororrecaj}eryln?p%aepnyﬁrﬁ am ne, i P

bi s( 3, 4354t l_$ReNEGHYrRRa Y ) iend) am ne, 5
bi s( 3, 5-di chl oro%ﬂ pent achl or ophenyl phenyl ) am ne,

bi s( 4, 53647 58-tpaR (e terondiapiy) prastioe,

bis(3,4,5-tribronnphenyl)anine,

bi s( 3, 4,35 5t-riidfomiob o mentdptoniereny) lptiete 1,

bi s(3,4,5-tri s(pentabronophenyl ) phenyl an1ne 10

bi s(B, 54di5b60To 84 PeartEdToFTOFTERHE | Y3k n; triiodophenol,

bis(4,5, 6 7, 8- pentabronD 2- napht h amine, bis(3,4,5-triiodophenyl)am ne,
bi s(3, 435- bﬁl§€ﬂﬁ|¢6 rﬁh% N me,

o1 o( 3, 534 BaBEAS RS %%%%Saﬁé;%ﬁ”ﬁ%*% Rene and

bis(4, 564 7d§18%%t%'§%%t%1 1 dip1 | n addition, phosphine conpounds
havi ng a ‘phosphorus atomin place 0 the ‘nitrogen atom are al so

exenpl i fi, gde , FUsh pRAGSARIARE XCMRAHMR , J,S Idisiexps LasEtrdyhessl | ting the
termanmine in the 20 above-menti oned speC|f|c exanples with the term
phoEphi Be5-dichloro-4-nitrophenol, 3,5-dibromo-4-nitrophenol,
3,5-diiodo-4-nitrophenol, 3,5-difluoro-4-cyanophenol,
3,5-dichloro-4-cyanophenol, 3,5-dibromo-4-cyanophenol and
3,5-diiodo-4-cyanoophenol. In addition, thiophenol compounds
having a sulfur atom in place of the oxygen atom are also
15 exemplified. Such thiophenol compounds are those expressed by
rewriting the term phenol in the above-mentioned spécific
examples with the term thiophenol. Furthermore, there are also
exemplified phenol compounds or thiophenol compounds, whose
hydrogenatoms at their 2- and 6-positions (in the case of naphthol,
20 hydrogen atoms at 1- and 3-positions) are substituted with a
methyl group, an ethyl group, a n-propyl group, an isopropyl
group, a n-butyl group, an isobutyl group or a tert-butyl group.
As amines, there are enumerated
bis(3,4,5-trifluorophenyl)amine,
25 bis(3,4,5-tris(trifluoromethyl)phenyl)amine,
bis(3,4,5-tris(pentafluorophenyl)phenyl}amine,

bis(3,5-difluoro-4-pentafluorophenylphenyl)amine,

26



Furthernore, there are also exenplified am ne conpounds or phosphine
conpounds, whose hydrogen atoms at their 2- and 6-positi bhSogembarR80¢ase
of naphthol, hydrogen atons at 1- and 3-positions) are substituted with a
met hyl group, an ethyl group, 25 an-propyl group, an isopropyl group,
an-butyl group, an isobutyl group or a tert-butyl group. Preferred as the
conpound (b) are phenols such as 27 15 Novenber 2006
3,4,5-trifluorophenol, 3,4,5-tris(trifluoronethyl)phenol,

3,4,5-tris(pentafl uorophen henol , nthyl)amine,
3,5 iflm(cﬁ».éﬁ,;fen—{eﬁ'lm‘i%%% %%h%n%?pandy )a

4,5
bi s

d
, 5, 6,7, 8-pentafl uoro-2-na . gg1 nes such as 5
i (3. 4563 £4 &TW@?S%%@]' Ra
bis(3,4,5-tyis(trifl breheerllapheayl)amine,
bi s(3, 4,‘251-%{% s‘{p%h?ré#?{%?%%ﬁ%nyl )phegyl ) ani ne, .
bi s(3, 5-di f)yof o 4 hHecapbesphphehy bhenivad agiae .
bis(4nEL%%%{§i%é%t%f %gé%-Z-naphthyl)anine. 10 NbrS referred as the
conp unq%£%23a%ediéhfoﬁotnLﬁéuoaophemopbenyépbﬁ?yé ’| uor o- 2- napht hol ,
bi s(3, 4,5-1r7fTuorophenyl)an ne and .
bis(4,5,@ig(8;geatafBupentachépﬁph@kP&ﬁPﬁ@ylﬁgprguIarly preferred is
3,4,5-trifluorophenol. 15 Sgecific exanpl es of the conpounds (c) are water,
hydr ogenbisuBf it d&- tanbaprgpPhrnNe) 2™ Sry| ani ne, an aral kyl ani ne, a

hal ogenat ed al kyl am ne, a_hal ogen R hgimdNd a (hal ogenated
al kyl ) arpLahBné. SVEF&SHtEAErPE m?%ésaa?%¥#ﬁﬁﬁydﬁbgen sul fi de, nethyl ani ne,

ethylaniggé(g-Erg9¥kgg%%%ht%%gdﬁygﬂyayﬁyﬁﬂyhyﬂvdmﬂmdanine, sec- butyl am ne,

10 bis(3,5-dibromo—4—pentabromophenylphenyl)amine,
bis(4,5,6,7,8-pentabromo-2—naphthyl)amine,
bis(3,4,S—triiodophenyl)amine,
bis(3,4,5—tris(triiodomethyl)phenyl)amine,
bis(3,4,5—tris(pentaiodophenyl)phenyl)amine,

15 bis(3,5—diiodo—4-pentaiodophenylphenyl)amine and

bis(4,5,6,7,8#§entaiodo—2-naphthyl)amine. In addition,

i the
phosphine compounds having a phosphorus atom in place of

nitrogen atom are also exemplified. Such phosphine compounds

are those expressed by rewriting the term amine 1in the

i ine.
20 above-mentioned specific examples with the term phosphi

ifi i nds or
Furthermore, there are also exemplified amine compou

i - d
phosphine compounds, whose hydrogen atoms at their 2- an

6-positions (in the case of naphthol, hydrogen atoms at 1- and

3—positions)aresubstitutedwithanmthylgroup,anethylgroup,

i tyl
25 an-propylgroup,anisopropylgroup,an—butylgroup,anlsobu Y

group or a tert-butyl group.

Preferred as the compound (b) are phenols such as
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tert-butylam ne, isobutylam ne, n-pentylam ne, neopentylam ne,

i sopentyl am ne, n- hexyl am ne, n-octylam ne, n-decyl am ne,Weaassyeos ne,
n- pent adecyl am ne, n-eicosylam ne, allylam ne, cycl opentadi enyl am ne,
aniline, 25 2-tolylamne, 3-tolylam ne, 4-tolylamne, 2,3-xylylam ne,
2,4-xylylam ne, 2,5-xylylamne, 2,6-xylylamne, 3, 4-xylylam ne,
3,5-xylylamne, 2,3,4-trinmethylaniline, 28 15 Novenber 2006
2,3,5-trinethylaniline, 2,3,6-trinmethylaniline, 2,4,6-trinethylaniline,
3,4,5-tri hyl ani,l i ne , 4,5- Tanget k4 hvl)phenol,

2,3, 4, 63rar é#ﬁ%%“é’r’ﬂ"ﬁhﬁé‘,ﬁ 232'43656 tet r@%ﬁ%‘%gﬁﬁg P
pentane%hnlgq%&hgq, 2t )d&gﬁﬂﬂéﬁ&lybﬂgﬂgmjaniIine, | sopropyl ani | i ne,

n- but yl ai1'i"ne, seéFbuty anili'ne, tert-butylaniline, n-pentylaniline,
neopent Wl anigliie@o rir--hepdranid iutrophehydaihdresil lame, n-decyl ani line,

n- dodecyl'aniline, n-tetradecylaniline, naphthylam ne, anthracenylamne, 10
benzyl agi me 6 ,(73-srpichtlafamgeidyatiaie,and amines such as

( 3- net hyl phenyl ) net hyl am ne, (4- net hyl phenyl ) et hyl ani ne, _

(2, 35di maishpl, ghemtnifaroreptianyl) gmeine di met hyl phenyl ) met hyl ani ne,

(2, 5-di met hyl phenyl ) net hyl am ne, 15 (2, 6-di neth henyl ) met hyl am ne,

(3, 4- di WdssHBl, ghSmbnyledttni famareme {hy B R eRy Wﬁ-fg"nw ) met hyl ami ne, (2, 3, 4-
tri
(2

4-

met hyl phenyl ) net hyl am ne, 2, 3,.5- trimet ) met hyl ami ne, 20
, 3, 6- wi(@eﬁhﬁ-&?éwla%%ﬁﬂt‘éqﬁ?%}enYl AV AL )
bis(3,5—difluoro—4—pentafluorophenylphenyl)amine and

bis(4,5,6,7.,8-pentafluoro-2-naphthyl)amine.

10 More preferred as the compound {b) are
3,4,5-triflucrophenol, 4,5,6,7,8-pentafluoro-z—naphthol,
bis(3,4,5-trifluorophenyl)amine and
bis(4,5,6,7,8-pentafluoro—2—naphthyl)amine. Particularly

preferred is 3,4,5-trifluorophenol.

15 Specificexamplesofthecompounds(c)arewater,hydrogen
sulfide, an alkylamine, an arylamine, an aralkylamine, a
halogenated alkylamine, a halogenated arylamine, and a
(halogenated alkyl)arylamine. More preferfed are water,
hydrogen sulfide, methylamine, ethylamine, n-propylamine,

20 isopropylamine, n-butylamine, sec-butylamine,

tert-butylamine, isobutylamine, n-pentylamine,

neopentylamine,isopentylamine,n—hexylamine,n-octylamine,
n-decylamine, n-dodecylamine, n-pentadecylamine,
n—eicosylamine,allylamine,cyclopentadienylamine,aniline,
295 2-tolylamine, 3-tolylamine, 4-tolylamine, 2,3-xylylamine,
2,4-xylylamine, 2,5-xylylamine, 2,6-xylylamine,

3,4-xylylamine, 3,5-xylylamine, 2,3,4-trimethylaniline,
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3,4,5-trinmethyl phenyl ) et hyl am ne, (2,4, 6-trinethyl phenyl) et hyl am ne,
2,3,4,5-tetranet hyl phenyl ) net hyl am ne, 15 November 2006
2,3,4
2,3

, 6-tetranet hyl phenyl ) net hyl am ne, 25

, 5, 6-tetranet hyl phenyl ) met hyl am ne, (pent anet hyl phenyl) nmet hyl am ne,
(et hyl phenyl ) net hyl am ne, (n-propyl phenyl ) net hyl am ne,

(i sopropyl phenyl ) net hyl am ne, 29 15 Novenber 2006

(n- butylphenyl)nethylanine (sec-but yl phenyl ) et hyl am ne,

(tert-bug ng,ﬁg ngf #@Waﬂfﬁe (n-pentyl phgnyl matmhefh@eaniline,

(neopent n1ne ( n- hexyl phenyl’) et hyl am ne,

(n-outylphgn n-decyl phenyl, et -kt e feylaniline,
4 Ey? %en&?%ﬁﬁﬂ% ) ée

(n-tetradec an1ne naphtylnethylan1ne

ant hrac Y% mgt Bykaﬁﬁlﬂ%eéﬂypaﬁm@&mél am me3 , 4Gisi-arecnedrnyt hyilasiline,
br ononet hyT ani' ne, i odonet hyl am ne, dlfluoronethylan1ne

di f hl or ogres hyl goicee.rakk th I anniehky| am ne, dllwmnﬂnmgtbﬁiﬁélllner
trlfluoronethylan1ne trichloromethylam ne, tribrononethylam ne,

trii gdonethylaninane,2, 2, 2- tr piopgricet byl aéi ne, 2¥FQP¥9PEEPBFaé€H?4anine,
2,2, 2- trlbronDethyIan1ne 2,2,2-triiodoet hyl am ne

3, 3, 8- behyahnddras opy| BRCT®ULY bami kine pentdﬁﬁﬁ%5%BFgﬁ9P&%lne'

2,

2,3,3,3-pent abronopropyl am ne, ent ai ‘
2, 2- trmfwa?«‘allan%lrwq uor omBERRSR %%‘M%ne PARBLRERAT AR

2, 2-

trlcgég; 5_IChloronEthgé8§Egh§Tfﬁ%, n-dodecylaniline,

n-tetradecylaniline, naphthylamine, anthracenylamine,

2,
21
2,
2,

10 benzylamine, {2-methylphenyl)methylamine,
(3—methylphenyl)methylamine,(4-methylphenyl)methylamine.
(2,3-dimethylphenyl)}methylamine,
(2.,4-dimethylphenyl)methylamine,
(2,5-dimethylphenyl)methylamine,

15 (2,6-dimethylphenyl)methylamine,

(3,4-dimethyIphenyl)methylamine,

(3,5-dimethylphenyl)methylamine,
{2,3,4-trimethylphenyl)methylamine,
(2,3,5-trimethylphenyl)methylamine,

20 (2,3,6-trimethylphenyl)methylamine,
(3,4,5-trimethylphenyl)methylamine,
(2,4,6-trimethylphenyl)methylamine,
(2,3,4,5»tetramethylphenyl)methylamine,
(2,3,4,6-tetramethy1phenyl)methylamine,

95 (2,3,5,6-tetramethylphenyl)methylamine,
(pentamethylphenyl)methylamine,(ethylphenyl)methylamine,

(n-propylphenyl)methylamine,(isopropylphenyl)methylamine,




2,2,2-tribronmo-1- tribrononethyl et hyl am ne,
2,2,2-triiodo-1-triiodonethyl ethyl am ne,
1,1-bis(trifluoromethyl)-2,2,2-trifluoroethyl an ne, 15 November 2006
1,1-bis(trichloromethyl)-2,2,2-trichl ordet hyl am ne, 25

1, 1-bis(tribrononethyl) -2, 2 2 tri bronoet hyl am ne,
1,1-bis(triiodonethyl)-2, 2 2 triiodoet hylam ne, perfluoropropylam ne,
per chl or opr opyl am ne, 30 15 hbvenber 2006 per bronopropyl am ne,

per 1 ot ope#ﬁéﬂ”&w@ﬁ%@ SR A e A AT A amine.

perfluorggggﬂgyg gq Il @yl ngyﬁ@nlne perbronnhexylanlne
perfluorooctylan1 e, orooctylan1ne per br onooct yl am ne,

per f | uog adpde 161gméhey1 )ﬁ@lthlgrllqnoﬂoéieqnle@pmyp@nbhgdqdwmme

per fl uoropent adecyl am ne, perfl uoropentadecyl am ne, 10

per br onppehieagadH ey Deme pRKlandmoe) cogyl-adthel pherythhertdst lcosinam ne,
per br onoei cosyl am ne, 2-fluoroaniline, 3-fluoroaniline, 4-fluoroaniline,
2- cHiorbaﬁdbcmipﬁbnyﬁbmeahymamanabchIoroanlI|ne 2- bronnanlllne
3-bronpani |l i ne, 4-bronvaniline, 15 2-iodoaniline, 3-iodoani

4- i odoahPritREradeqr Pk enBLoMGHHam B e, (i f | ud&%&hFV#W@thYlEmlne
2,6-dichlo oanll e, 3,5-dichloroaniline, géﬁronoan % ne

3, 5- di b*B |%q¥ Metlgy JpdA6ani | i ne, 3, 5- d|| BAFPRgsnylamine,

2’4’6_téhio mé%%yié%&ngP 2 érgmkhﬂﬂﬁf¥éﬁﬁﬁél”e’lgdém@t%9ﬂ§ﬂ¥ﬁﬁﬁ“'i”e’

difluoromethylamine, dichloromethylamine,
10 dibromomethylamine, diiodomethylamine,
trifluoromethylamine, trichloromethylamine,
tribromomethylamine, triiodomethylamine,
2,2,2-trifluorocethylamine, 2,2,2-trichloroethylamine,
2,2,2-tribromoethylamine, 2,2,2-triiodoethylamine,

15 2,2,3,3,3-pentafluoropropylamine,
2,2,3,3,3-pentachloropropylamine,
2,2,3,3,3~-pentabromopropylamine,
2,2,3,3,3-pentaiodopropylamine,
2,2,2-trifluoro-1l-trifluoromethylethylamine,

20 2,2,2-trichloro-l-trichloromethylethylamine,
2,2,2-tribromo-1-tribromomethylethylamine,
2,2,2-triiodo-1-triiodomethylethylamine,
1,1-bis(trifluoromethyl)-2,2,2-trifluoroethylamine,
1,1-bis{trichloromethyl)-2,2,2-trichloroethylamine,

25 1,1-bis(tribromomethyl)-2,2,2-tribromoethylamine,
l,l1-bis(triiodomethyl)-2,2,2-triiodoethylamine,

perfluoropropylamine, perchloropropylamine,

30




2,4,6-triiodoaniline, 3,4,5-trifluoroaniline, 3,4,5-trichloroaniline,
3,4,5-tribronoaniline, 3,4,5-triiodoaniline, pentafluoroggNLLQﬁm32006

pent af | uor oani |l i ne, pentabronoaniline, pentaiodoaniline,
2-(trifluoromethyl)aniline, 3-(trifluoromethyl)aniline,
4-(trifluoronethyl)aniline, 2,6-di(trifluoronethyl)aniline, 31 13 Novenber
2006 3,5-di(trifluoronethyl)aniline, 2,4,6-tri(trifluoronmethyl)aniline and
3,4,5-tri(trifluoronethyl)aniline. Preferred as the conmpound (c) are

wat er . ﬁgﬂ%gﬂbﬁ%§é$?§pin§ met hyl am ne, et hyland ey o RoRARM A 1€,

i sopropyl-am ne, am e, sec-butylam ne, tert-butylam ne,
lSObUtYbégb%g@fbﬁﬁ%yiaﬂﬁﬁéu ani line, 2,6-xylylgdipeomobutylamine,
2,4,6-trinethylani|i'he, naphthylam ne, a nthracenyl am ne, benzyl an ne,
trifl uoperetiy ipdret y pamtinaf,| uor oet hyl am ne,pdficpeotbpenayricn ame ne,

per fl uorobutyl am ne, perfluoropentylam ne, perfluorohexyl am ne,

per f | uopeabirynarp exet y pamfiheqr ododecyl am ne, peefflocopbetagderyinen ne,
perfl uoroei cosyl am ne, 2-fluoroaniline, 3-fluoroaniline, 4-fluoroaniline,
15 & 6-detchdoomtidxnkaBibedi f| uoroaniline, 2, £SCPEPRPHGFYAANINR,
3,4,5-trifluoroaniline, pentafluoroaniline, 2-(trif|uorqutQ¥h2aniIine,
3- (trifPASEdMOMRAgEnl fRABE 4- (tri fl uor onet hylBE&FR{RECOCtY Lamine,

2,6-bisggéggu%gég¥§{g$lggiline, 20 3’5‘bi51&%%iﬁ%¥8885g@§&%ﬂ{ﬂ@? and

perchlorodecdecylamine, perbrododecylamine,
perfluorcpentadecylamine, perchloropentadecylamine,
10 perbromopentadecylamine, perfluoroeicosylamine,
perchloroeicosylamine, perbromoeicosylamine,
2-fluoroaniline, 3-fluorovaniline, 4-fluorcaniline,
2-chloroaniline, 3-chloroaniline, 4-chlorocaniline,
2-bromoaniline, 3-bromcaniline, 4-bromoaniline,
15 2-iodoaniline, 3-iodoaniline, 4-iodoaniline,
2,6~difluoroaﬁiline, 3,5-difluoro§niline,
2,6-dichloroaniline, 3,5-dichloroaniline,

2,6-dibromoaniline, 3,5-dibromoaniline, 2,6-diiodoaniline,

3,5-diiocdoaniline, 2,4,6-trifluoroaniline,
200 2,4,6-trichlorocaniline, 2,4,6-tribromoaniline,
2,4,6-trijodoaniline, 3,4,5-trifluorcaniline,
3,4,5~trichloroaniline, 3,4,5-tribromoaniline,
3.4,5-triiodoaniline, pentafluorcaniline,

pentachloroaniline, pentabromoaniline, pentaiodoaniline,
25 2-(trifluoromethyl)aniline, 3-(trifluoromethyl)aniline,
4-(trifluoromethyl)aniline,

2,6-di(trifluoromethyl)aniline,
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2,4,6- tris(trifluoronethyl)aniline. Particularly preferre are water,
trifluoronethylam ne, perfluorobutylam ne, perfl uorooct yilsaddvember 2006

per fl uor opent adecyl am ne, 2-fluoroaniline, 3-fluoroaniline,
4-fluoroaniline, 25 2,6-difluoroaniline, 3,5-difluoroaniline,
2,4,6-trifluoroaniline, pentafluoroaniline, 2-(trifluoronethyl)aniline,
3-(trifluoronethyl)aniline, 32 15 Novenber 2006
4-(trifluoronmethyl)aniline, 2,6-bis(trifluoromethyl)aniline,

3, 5-bi s(trifl.uar il andnd, 4, 6-tris(trifluoronmethyl)aniline 5
3,4,5-t§r§(f#ﬁ ﬁ%f%ﬁé% @ngh?F%%%. The nost preferred are water and

pent af | yor,0gniyd i Ny - Ag1LBE Rt ¢l pahdlinet hat which is general | $"fsed as a
carrier 'i's preferably used. A porous substance having a uniform particle
di amet er igs sref £ £ £dfand rame tioy phant 1dmest ance or 10 an organi ¢ pol ymer
Is preferably used. An inorganic substance is nore Breferabl%fgéﬁd. From a
Vi ewpoi Nt op reddod @ asi tiee dogmaud { 60 aKe ¥ap6iTyneY CT8FCE Taat Tt he

particle (d) has a geonetric standard deviation of . ; nor e
t han5 2. metiylamieeer oty henifsre ¢ hﬁﬁ%ﬁé‘."&n%hd 1%1??{1"6%3? ieg{%rg gftee’r ably

not nore than 1.7, wherein the geonetri.c standard.dew aliep1amibased on a
vol une &f-butiakampEpe. di amet%‘?cégu?h’ aﬂ‘aqu}els'cl e (d) t Exarrplge)fs‘ of the

i norgani c substance used as t ticle ,d0higee inor Ty Daindee., 1t i
al so peﬁﬁQQQiW%ﬁmﬁQE'clébcgﬁgflgﬁake' antlii a3y

2,4,6-trimethylaniline, naphthylamine, anthracenylamine,

benzylamine, trifluoromethylamine, pentafluoroethylamine,

10 perfluoroproylamine, perfluorcbutylamine,

perfluoropentylamine, perfluorohexylamine,

perfluorococtylamine, perfluorododecylamine,
perfluoropentadecylamine, perfluoroeicosylamine,

2-fluorocaniline, 3-fluorcaniline, 4-fluorecaniline,

15 2,6—difluoroaniline,3,S-difluoroaniline,

2,4,6—trif1uoroaniline, 3,4,5-trifluor0aniline,
pentafluorcaniline, 2—(trifluoromethyi)aniline,
3—(trifluoromethyl)aniline, 4-(trifluoromethyl)aniline,

2,6-bis{trifluoromethyl)aniline,

20 3,5-bis(trifluoromethyl)aniline and
2,4,6—tris(trifluoromethyl)aniline. Particularly preferre
are water, trifluoromethylamine, perfluorobutylamine,
perfluorooctylamine, perfluoropentadecylamine,
2-fluoroaniline, 3-fluorcaniline, 4-fluorcaniline,

25 2,6-difluorcaniline, 3,5-difluorcaniline,

2,4,6—trifluoroaniline, pentafluoroanillne,

2-(trif1uoromethyl)aniline, 3—(trifluoromethyl)aniline,
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20 clay mneral. These inorganic substances may be used in a mxture.
Specific exanpl es of the inorganic oxide include Si02(sil3Sayemtgd2089 MO,
Zr2, Ti02, B203, CaO zZnO BaO Th02 and m xtures thereof such as

Si 02(silica)-MyO, 25 Si02(silica)-A1203, Si02(silica)-Ti02,
Si02(silica)-Vv205, Si02(silica)-Cr203 and Si02(silica)-Ti Q2-MO Anong
these inorganic oxides, Si02(silica) and/or Al1203 are/is preferred, 33 15
Novenber 2006 and SiO02(silica) is particularly preferred. Incidentally,
the above inorganic oxid : €pptain a snmall anount of carbonates,

sul f at et~ hﬁ?%%f‘égrﬁﬁ‘ﬁ)%&y%ﬁ%nponént s, such as Na2CO3, K2COB8, CaCOs,
MyCO3, Na2S AL2( fReSY1 ) KhOBinMy(NOGB) 2., Al (NO3) 3, 5 Na2O K20 and
Li 20. B@r&% s&%réﬁgi)&%aoy or cl ()sly m neral are kaolin, bentonite, Kibushi
clay, gagrong. i FahlARdReEny D) anigdmie e, pyrophylite, talc, a mca
group, thgﬁ%r%k?}‘ﬁ nite group, vermculite, a chlorite group, ,nq

pal ygor ski j eg_kagki(hiri 1 wacomeehydi)ekiitlelndd 10 hal l oycite. Andng these,
smectite, nontnorillonite, hectorite, raponite and | 4.6-19d & dvreef erred,
and montAD4i bl epiiisq tmﬁcflmecomﬁﬂibéfldraélwléepr’@?%ﬂoes?%%%stng t hese

I norgani ¢ substances, inorganic gxides are 15 suitably used. It is

pr ef er abyet&hatnthesm talgarPanddidt®inces are dried to contain

substantially no water, an haose dri Ve qBgatall i olgmN4s arcamrigder r ed.
The heat-trehﬂ&bﬁtpfﬁfti%‘i’g i'ctsh%ﬁﬁtsl grr}(t:less? whose a/at er content cannot be

visuallyigogigggggbly used. A porous substance having a uniform

i i e or
particle diametex is preferred and an inorganic substanc

- . A
10 an organic polymer is preferably'used. An inorganic substance

is more preferably used.
From a viewpoint of particle size distribution of ‘a polymer

obtained, the particle (d) has a geometric standard deviation

of preferably not more than 2.5, more preferably not more than

i he
15 2.0, and much more preferably not more than 1.7, wherein t

. e
geometric standard deviation is based on a volume of a particl

diameter of the particle (d4).
Examples of the inorganic substance used as the particle

(d) are inorganic oxides. It is also permitted to use clay and

20 clay mineral. These inorganic substances may be used in a

mixture.
Specific examples of the inorganic oxide include

i Qo
Si0,(silica), Alz0s, MgO, Zr0;, TiO:, B,0;, CaO, 2ZnO, Ba0, ThO;

and mixtures thereof such as 5i0,(silica)-Mgo,
25 SiOz(silica)—A1203, SiOg(silica)—TiOZ, SiOz(silica]—Vgos,
5i0,(silica)-Cr.0s; and Sioz(silica)-Tioz-MgO. Among these

inorganic oxides, Si0,(silica) and/or Al,0, are/is preferred,
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20 is usually carried out at a tenperature of from 100 to 1500cC,
preferably from 100 to 10001, and nore preferably from 200 Novenggo2006rhe
heating time is not particularly limted, and preferably from 10 m nutes
to 50 hours, nore preferably from 1 hour to 30 hours. Further, during
heating, there can be applied 25 a nethod of passing a dried inert gas
(e.g. nitrogen or argon) at a fixed flowrate, or a nethod of evacuati ng.
The method is not limted thereto. 34 15 Novenber 2006 FurtJ*her’t,hiﬁ; S
permitted to use a_npodifjed in ' rder lrierd nach diyd esndisk s uth an
active randt &3én(silace r*%cpearﬁ{ role'c%]%)ﬁgroup of the inorganic oxide with a
various kind of a subs%&#_&gq,f y bBnkthiin & asml laapoehtrabicadeFeteSuent is a
silyl 5 RS IirAEEE S TiCalTy, there are enumerated i nor ganj.c oxi des
treat ed vmi# a ha'ﬁ%@ﬁﬁh@k&ﬁémmﬁmd sq1fdh a§sNa2C03, K2 .

tri met hyT'tht YB3 Pane, tert- butyl di et hyl chl or osi | anﬁ ﬁnd 1(N0s) 5

di et hyl(gégal OhRR, aNa, 500 AN, ESduMdi BaSArakdieonidbiide kuch™ tas®’*"

1,1, 1, 3, 3 3-Hexanet hyl di sil azane. 10 An average particle diameter of the

I nor %anilgazsd{bq@z@ng@,d iLs,preferably from5 to 1000 am nore preferably from

10 to 500" um ‘and nore preferably from 10 t 1A PBh e ime, is
preferably npkampsestdfamhe. alay /F, Cafd W?%é&grgﬁ?y 0.3 to 10m/g. The

specific surface area is preferabl r h9sihoelRQ iy opEnti ber e
prefer abkybﬁsmeﬂ@(Y,t@a%@“ﬁ@/lﬁﬁh%ﬁo?%%% poISf/ergr usabl e as q_tﬁﬂ?e particle
(d) may be_any organic polyner, and i iR Haduad, tewskecal vtk fe of
more th&alenedofgaRi &% gllpym?r 'mo théL organi c polyner, a pollﬁrggrangavi ng

. _ . . . ite, dic
an acti vechkﬁ/)(]j:ri(%%egrgg{)tyﬁgtgyéwgﬁi@@alkwmmm. amacrite

10 halloycite.

Among these, smectite, montmorillonite, hectorite,

ponite are preferred, and montmorillonite and

raponite and sa
hectorite are more preferred.
i i i are
among these inorganic substances, inorganic oxides

15 suitably used.

It is preferable that these inorganic substances are dried

to contain substantially no water, and those dried by

s "
heat-treatment are preferred. The heat-treatment of inorgani

ose water content cannot be visually confirmed,

substances, wh

500C,
20 is usually carried out at a temperature of from 100 to 1

o
preferably from 100 to 1000°C, and more preferably from 200 t

800C . The heating time is not particularly limited, and

m
preferably from 10 minutes to 50 hours, more preferably fro

. i ed
1 hour to 30 hours. Further, during heating, there can be applie

i n
25 a method of passing a dried inert gas (e.g. nitrogen or argo )

. is
at a fixed flow rate, or a method of evacuating. The method 1

not limited thereto.
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20 functional group of a non-proton-donating Lewis base is preferred., The
active hydrogen-carrying functional group is not particulﬁ}myahbﬁﬁwgﬁ as
far as it has active hydrogen. Exanples thereof are a prinmary am no group,
a secondary am no group, 25 an imno group, an am de group, a hydrazide
group, an amdino group, a hydroxy group, a hydroperoxy group, a carboxyl
group, a fornyl group, a carbanoyl group, a sulfonic acid group, a 35 15
Novenber 2006 sulfinic acid group, a sulfenic acid group, a_thio%_ roup,
thiofornyl group, a p?lrtr gjsﬁje OUR3 @b 1 8k damolyF1gActROTIAP Y P8Iy | |
group, an md‘“a‘%‘bﬂw group a@nd a carbazol yl group. Armngdnt her)gac%referred S
a primary an1nOdgﬁgugub§t§gﬁemﬁgrﬁnSaamﬁN@ by gesn StmhFYrdup, an ani de
group, Py group, “a hydroxy group, a fornyl grou ri?ugaﬁpgax&ggroup,
a sul fonje gg_ji_geggpwpq;f aHdiiolorgaous: ordide E’ErthrF‘yvgre erred i s a
primry \éﬂFno group, a secondary am nqqﬁgrouiﬁ_, an gij_ggegrtoig)aogimhydroxy
ﬁrgup. T%%@{wﬁmynbﬂlmbﬂsi%mfé Sy eh%ﬂlggen atom I10 or a f
ydrocarbon group having 1 to 20 carbon atons Girigemalc @x bds of a
non- pf ot gasdgnatergshenisibaddy i 9wk aﬁ&r?q%'ﬁ?%#?/éﬁ'?m tggd as far as it i

a functional group having a Lewi s b 14,0 Sorcbrid ngueio agti ve
hydr ogentgeamed Spddi i HadLeaanaded rﬁzﬁé{)]f%alréé a pyridyl group, an

N-substituted 15 inidazolyl gro Ll L@ﬁiéﬁﬁb@hlmﬂ@ibl?ﬂeg?ﬁ@lp, a
nitrile tgﬁm,hYd#hd-ﬂ%%%p, l{genrﬁbs%}it ituted imino grou

P, %n ch
N, N-substituted ani [ OUP, N4 swbatikyuted idmizacey CEPEGNTS §H
N, N, N- su@éﬂett&’tYélcfhff{}g]TO%chsﬁ'gLagI?@o'up, a nitroso group, a nitro group, a

ni t roxy gaI‘SOLip',l Y ,fjJ’rE.y’I3g{%eﬂ1ﬁmmjnyazgm©up, a

e diameter of the inorganic substance

10 An average particl

m 10 to
is preferably from 5 to 1000 /[tm, moTre preferably fro

volume
500 /m, and more preferably from 10 to 100 Am. A pore

bly 0.3
is preferably not less than 0.1 ml/g, and more preferably

i 10 to
to 10ml/g. The specific surface area 15 preferably'from

2
00 to 500 m°/g.
15 1000 m?/g, and more preferably from 1

i i an
The organic polymer'usable as the particle (d) may be 2’4

i i of more
organic polymer, and it is permltted to use a mixture

i olymer
than one organic polymer. AS the organic polymer, a polym

i i or a
having an active hydrogen-carrying functional dgroup

i i e is
20 functional group of a non—proton—donatlng Lewis bas
preferred.

i is not
The active hydrogen-carrying functional group 18

i mples
particularly limited as far as it has active hydrogen. Examp

mino group
thereof are a primary amino group, @ secondary & g .

i , an amidino
95 an imino group, an amide group. a hydrazide group

1 group.,
group a hydroxy group. a hydroperoxy group. a carboxyli g P

i i roup, a
a formyl group, a carbamoyl group, a gulfonic acid g P




20 thi ocarbonyl group, an al koxy group, an al kyl oxycarbonyl group, an

N, N- substi tut ed car banoyl group, a thioal koxy group, a sy§§%bdﬁ&§@006

sul finyl group, a substituted sulfonyl group and a substituted sulfonic
acid group. Preferred is a heterocyclic group, and nore preferred is an
aromatic heterocyclic group 25 having an oxygen atom and/or a nitrogen atom
in the ring. Particularly preferred are a pyridyl group, an N-substituted
i m dazolyl group and an N-substituted indazoyl group, and the 36 15
Novenbels;3@Q6 1 Mgt dPeebery,ed kalZepyld dylidgaevpp,Theshiglogpsupay abe
substituted wth a hal ogen atom or a hydrocarbon group having 1 to 20

car bon &hﬁﬁ&onmykugnﬂﬁp;ﬁatﬁgmnnly&eghpdpogen—aan@waq}ﬁluﬁx¢WMalagroup 5
or the functional group of a non-proton-donating Lewis base is not

part i culpdpley ildydi gewup t ars igrdsfzrlbl yIrewmm Q12 teABRARABY L gITOHRd nor e
preferably from0.1 to 20 mpl/g, in terms of a nolar anount of t he

f unct i oEiongr dlyeMpe PTG fer R I gaarﬂ]%lf%ﬂﬂipr%‘ﬂlnqr%r‘?%ct?oﬁ%?on ary

- | b d,
grﬁﬂ%of%ﬂé‘%ﬁgﬁ?%ﬁoﬁﬁa aaerﬁﬁﬁ fie 3BiRecSRgaPegeR. s RS HEoRRNct i ona
f t | f L d
Phan ong PEAFSHE 758RPe ity aed o ea et arp r.gﬁglfg.ﬁg"aﬂongﬁére

tinme ed to additionally copolynerize a crosslinking

pol ymer hﬁ%ﬁbﬁ%]f@ﬁ@mrsé@dﬁﬁﬂrimlw gH®Lp, 0] JMEdE 2D dpsahydabeg gr oups.
Exanpl es of the nononmer having the active hydrogen-carrying functional
group ogrbhe.f unhtsengrogpesupagf be substituted with a halogen atom

and anoLhala JROGRL SRK1RY - 0by TRl vitbl Latiy purakad d Bo o pbmaty (hi s

10 or a hydrocarbon group having 1 to 20 carbon atoms.

The functional group of a non-proton-donating Lewis base
is not particularly limited as far as it is a functional group
having a Lewis base portion containing no active hydrogen atom.
Specific examples thereof are a pyridyl group, an N-substituted

15 imidazolyl group, an N-substituted indazolyl group, a nitrile
group, an azido group, an N-substituted imino group, an
N,N-substituted amino group, anN,N-substituted aminoxy group,
an N,N,N-substituted hydrazino group, a nitroso group, a nitro
group, a nitroxy group, a furyl group, a carbonyl group, a

20 thiocarbonyl group, analkoxygroup, analkyloxycarbonyl group,
an N,N-substituted carbamoyl group, a thioalkoxy group, a
substituted sulfinyl group, a substituted sulfonyl group and
a substituted sulfonic acid group. Preferred is a heterocyclic
group, and more preferred is an aromatic heterocyclic group

25 having an oxygen atom and/or a nitrogen atom in the ring.
Particularly preferred are a pyridyl group, an N-substituted

imidazolyl group and an N-substituted indazoyl group, and the
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20 anon-proton-donating Lew s base and nore than one pol yneri zabl e
unsaturated group are nononers having the above-nentionedlS%QRg¥@ r 2006

hydr ogen-carrying functional group and nore than one polyneriza Fe

unsat urated group, and nononers having the above-nentioned functional
group having a Lewi s base portion 25 containing no active hydrogen and nore
t han one pol yneri zabl e unsaturated group. Exanples of the polynerizable
unsaturated group are an al kenyl groups such as a vinyl group and an allyl

37 15 Newyosir 2006red’ D8Pa poeiaglakepiy. amreye sycdbups may ebdyne group.
Exanpl es of the nononmer having the active hydrogen- carrying functional

group archbEaed e wdrtg pohiekienabt emuns &t hydredaxiyougraugy havingl

group-containing primary amne, a vinyl 5 group-containing secondary am ne,

a vinyl lgrtmupzardedion ngtomsi de conpound and a vinyl group-containi ng

hydr oxy conpound. Specific exanples thereof are N-(1-ethenyl)am ne,

N- ( 2- pr openy Rnagmeren t RE( the @edriyie hrdrega) aArr¥ing functional group

N—(2-propengl)-N—neghyIanine, 1- et henyl am de, 10 Zhgropeq¥]aqjde,.

N me? hy loX( Ehet FepG T g HaTowp mdt ﬁﬁ@f{'z%%ﬁa%h%??a 88, LV HY P& dfol  and

2-propen-1-ol . and 3-buten-l-al .. Specific e f I, .havi ng

Che T andpitaert BROHE Phaa g ed - B Brace Rty pron 8no itk SO RREH ar e

hydr oge n 5 po! Py ¥:) sat yr

are.vinyn%y&?é%ngggkgfég??hf£§%s€i%H?%é?iﬁ#géggreigﬁgéﬁﬂsgﬁp%melar

Vi nyl (NagidRsit bt @@)l @ﬁﬁé@i@malT@Q'oQtphﬁl’elrfT?naﬁetﬁeha!bﬁgia pelymeki, zabl e
e

unsaturated group include ethylene, a-o ins and aromatic vinyl
conpounds, amthe functional group-carrying organic polymer can be
10 obtained, for example, by homopolymerizing a monomer having
the active hydrogen-carrying functional group or the functional
group of a non-proton-donating Lewis base and more than one
polymerizable unsaturated group , or copolymerizing said
monomer and another monomer having a polymerizable unsaturated
15 group. At this time, it is preferred to additionally
copolymerize a'crosslinking polymerizable monomer having two
or more polymerizable unsaturated groups.
Examples - of the monomer having the active
hydrogen-carrying functional group or the functional group of
20 anon-proton-donatinglewisbase andmore thanone polymerizable
unsaturated group are monomers having the above-mentioned
active hydrogen-carrying functional group and more than one
polymerizable unsaturated group, and monomers having the
above-mentioned functional group having a Lewis base portion
25 containing no active hydrogen and more than one polymerizable

unsaturated group. Examples of the polymerizable unsaturated

group are an alkenyl groups such as a vinyl group and an allyl



20 specific exanples thereof are ethylene, propylene, 1-butene, 1 -hexene,
4-nmet hyl - 1-pentene and styrene. Pref erred is ethyl ene Pghﬁ£&§&9%ﬂoghese
nononers nmay be used in a conmbination of two or nore. As speciftic exanples
of the crosslinking polynerizable 25 nonomer having two or nore

pol ymeri zabl e unsaturated groups, divinylbenzene can be given. An average
particle dianmeter of the organic polyner is 38 15 Novenber 2006

preferably from5 to 1000 urn, and nore preferably from10 to 500 gm A

pore volgwdRpl,S apiefRl ablvympl 4esept fasnlas &h/ ethyard gavw preferably 0.3
to 10 mM/g. A specific surface area is preferably from10 to 1000 n2/g,

and nore preEeaaplysfgforhetonotne 3Oy it ghe lic iisrepnpdro@bhecahayingese
organic polyners are dried to contain substantially no water, and those
dri ed byunhtéapnaiegroept andempref thardondheo hivmerirablieennsatubagadi c

pol ymers, whose water content cannot be visually confirmed, 10 is usually
carri edJ5QUPagrs BeWpeydt GOV JHGRIZOND MUMETY FiARr adl VIRYdm 50 to

200cC, and nore preferably from70 to 1501. The heating tige.is not
par t1 cuPAPRY - PRt AR 1Ngn e CHneREYa R NG o f SEL 0 AR TSR HLUTRY nore

oLt o1 Bt oL AR dy 8 nd B H4n 05 EepFFMShan 246 RO BBSE B e Can b

oy SecobhENe ! B BeTRHt Y R gt (s ot L ted

a nodi fjed2parbheh919Bhahaed noY 1CQHRGHING N-A thylamine,
N-(2-propenyl)-N-methylamine, l-ethenylamide,

10 2-propenylamide, N-methyl-(l-ethenyl)amide,
N-methyl-(2-propenyl)amide, vinyl alcohol and 2-propen-l-ol
and 3-buten-1-ol.

Specificexamples of themonomerhaving the functional group
having a Lewis base portion containing no active hydrogen and

15 more thanonepolymerizableunsaturatedgrouparevinylpyridine,
vinyl(N-substituted)imidazole and
vinyl(N-substituted}indazole.

The other monomers havingapolymerizable unsaturatedgroup
include ethylene, @ -olefins and aromatic vinyl compounds, and

20 specific examples thereof are ethylene, propylene, l-butene,
l-hexene, 4-methyl-1-pentene and styrene. Preferred is ethylene
or styrene. These monomers may be used in a combination of two
or more.

As specific examples of the crosslinking polymerizable

26 monomer having two oxr more polymerizable unsaturated groups,
divinylbenzene can be given.

An average particle diameter of the organic polymer 1is
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20 above-nentioned (a), (b), (c) and (d) wth one another. An order for

contacting (a) , (b) , (c) and (d) is not particularly |i§'NB‘€rE¥nb&%0§he
followi ng orders are enunerated. <1> A contact product obtal ned

contacting a contact product between (a) and (b) with (c) is cont acted

with (d). 25 <2>A contact product obtained by contacting a contact product
between (a) and (b) with (d) is contacted with (c). <3> A contact product
obtai ned by contacting a contact product 39 15 Novenber 2006 between (a)

and (c) with (b a%tr% tsaggegoggiﬁn(d)amfﬂgor% ?qrétf@citauq d3d@im alot abned by

cont act Pr’f&f% con r oduct ween (a wth is contacted

with (b o< LAgt @i@ﬂHCis {:é’tféﬁ.ﬁbh!y fent aé‘ssnghanCOnﬂamﬂ/gr,oduct 5
bet ween %md %3? flé v is ggnt acted with (c). <6> A contact product

obt ai ne%nlaymagat ﬁéféﬂaﬁlf]ocmtacﬁo Loonlagy . hespeenfia)swrkagepnga AS(c) is
contacted with (b). <7> A contact product obtained by contacting a contact
product prigieseen y Hrand o to WA (d) gi. saodnmareeRraFeRapdy. from<39a

cont act product obt ai ned by contacting a contact product between (b) and
(c) vitho )P0 m’¢gntacted with (a). <9> A contact product obtained by
contacting a contact product hetween acted

with (c). <16* AScBﬁﬁéﬁrEﬁ}%ﬁjmaBm% W%gﬁt%% 8573 %E%t ?Eproduct
boccot hPhcATR, bt L ST e BB SRR ES)
(3) 1s gonfacted, whLR (D) o Arant Bk rpé@gue&ea%@nrteefbyrganaact. ng a
cont act roduc?eaﬁﬂe%vxé:en défg) wth (b) is contacted with (a).
polymers, whose‘water content cannot be visually confirmed,

10 is usually carried out at a temperature of from 30 to 4007,
preferably from 50 to 200, and more preferably from 70 to
150°C. The heating time is not particularly limited, and
preferably from 30 minutes to 50 hours, more preferably from
1 hour to 30 hours. Further, during heating, there can be

15 used a method of passing a dried inert gas (e.g. nitrogen
or argon) at a.fixed flow rate, or a method of evacuating.

The method is not limited thereto.
The modified particle in accordance with the present
invention is a modified particle obtained by contacting the

20 above-mentioned (a), (b)., {(c¢) and (d) with one another. An
orderforcontacting(a),(b),(c)awd(d)isnotparticularly
limited, and the following orders are enumerated.
<l>Acontactproductobtainedbycontactingacontactproduct
between {(a) and (b) with (c) is contacted with (4d).

25 <2>Acontactproductobtainedbycontactingacontactproduct
between {a) and (b) with (d) is contacted with (c).

<3>Acontactproductobtainedbycontactingacontactproduct

39



20 As the contact order, preferred is the above-nentioned <1> <2> <35,
<11> or <12>. It is reconmendable to carry out the contacts NoeahbeR006 under
an inert gas atnosphere. Atreating tenperature is usually from-100 to
3009C, and preferably from-80 to 200cC. A treating 25 tinme is usually from
1 mnute to 200 hours, and preferably from 10 mnutes to 100 hours. It is
permtted to carry out such a treatnent using a solvent or directly treat

t he conpounds wi thout 40 15 Novenber 2006 wuse of any soljéde}r:lt. As the

sol vent, those inert to, either.res tijee Eoirpasestls wittd ontacted or

t he cont%‘%w?ﬁﬁd&&)sa&ﬁa(:%gdw%;ﬁt Kg)qc&\r%fact when usedtgtaze#:)u%;;fitjléllt used.

In the case_wherg_r i 1GOIRON &Rt So At ectamidad Cod IR EpP as
descri bett A I}g?ﬁgrspgleocé%e!goc%ase vvhergta certain sol vent Le cts with, for
exanpl e, t?‘g AbQw -rgq.mip@?dwgampqme)nti:{a@qnbaﬁtﬁﬁe“@d’rkbe %) does not react
with a coht2&f product obtalned by contacting the cogpor}g# é@odd’lﬂh

anot her gg%og@g%acltrbmﬂcacﬂajs&in@ﬂ@YS@PO§ﬁFtééW?) P 1857 & cont act
operation erein said contact product is re rd%d 3)9 e gymponent . There
are exenpbifbed t(e faidopdngwidhvdils, s whPEhaEs & I vetapplopriatel y

di stingui shed in the applications, in_such Rt eprdaset vent s
usabl e ate>mocepalkart psoﬂu@ﬁt%b%@léﬂegspyaf’Pﬂﬁgﬁr}%arocar b%n@sol vents and

aromati c 15 hydrocarbon _sol yvent.s . an o] ar .sAlueHea skcthagbhal i de
sol vent spetweker (o) vands(dd| & ((sjc(:)fvleéllt(s:,8 phenol sol vents, carbonyl

sol vents, phosphoric acid derj k b cbhitee sty anden tact mro@e@hounds,
ani ne soKy rf’t§ogﬁ@%PFBauggn%%ﬁ%%}s{saS%%cific exanpl es ther%of are

al i phati %ef%)\(!dere%ca{tpf)naﬁal Yent SiSueh(@p is contacted with (ay.

i ct
10 <85> A contact product obtained by contactinga contact produ

petween (b) and (c) with (d4) is contacted with (a).

i t
<95 A contact product obtained by contacting a contact produc

between (b} and (4) with {(a) is contacted with (c).

i t
<10> A contact product obtained by contacting a contact produc

15 between (b) and (d} with {(c) is contacted with (a).

i t
¢<11> A contact product obtained by contacting a contact produc

between (c) and (d) with (a) is contacted with (b}.

¢12> A contact product obtained by contacting a contact product

between (c) and (4) with (b) is contacted with (a).

20 As the contact order, preferred is the above-mentioned

<1>, <2>, <3>, K1l or <12>.

It is recommendable to carry out the contact treatment

under an inext gas atmosphere. A treat ing temperature is usually

from -100 to 300°C, and preferably from -80 to 200C. A treating

25 time is usually from 1 minute to 200 hours. and preferably from

10 minutes to 100 hours. It is permitted to carry out such a

treatment usingasolventor directly treat the compounds without
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he
Cyéﬁgﬁéxgﬁgtage, octane, 20 butane, pentane, 2,2, 4-trinethylpentane and
O ene halid romati c hydrocarbon solvents such as benzengNavemberd0and
Xyl e % e solvents such as dichloronethane, difluoroneth "
chl ;ot?{ng1,2-g|2rgnnethane, 1,2-dich|oroethahe 25 e
, 1, 2- oro-1,2,2-trifluoroethane, tetrachl or :
: , oe
ngﬂnggnégne ﬁnd o-dlchlorobenzene, ether 41 15 hbbgﬁL:peéooghlgrfbenzene,
sueh i met {I ether, diethyl ether, diisopropyl ether di-n-b(ljtvf?nts
bis(21ngﬁﬁgiégtﬁ§?;Bg%xg?ethfri aﬂlzole, 1, 4- di oxane, 1’2-dinethox§ethane
, et rahydr of uran and : ’
sol vents such gsthenRilhanot, thohander ttgebpanb Ffe%%?%&ﬁ-%ﬁ%ﬁ% %ﬁ §ag2IO|

y pan0| ’ -ne h | = | - enz

et hanol , diethyl ene gl ycol tri AL
, , i et hyl ene gl.yco d
sol vent syaeah a=dhanel ustaddd piE¢esol ™ gﬁ%%o%3ggsggbentgeéi%ﬁbggmgcetone

et hyl methyl ketone, c [
, cycl ohexanone, .aceti |
a

cet a e, cetrpphemnd Scax%mté‘,‘:tﬁ?rdoﬁﬁagntéy &ar o%gtryégd#il,&hf(g}aﬁeb{v@ffeg?rng}ﬁ 3gt V!

N, N- di et hyl acet am de and [
g e net hyl 2Ry £eakik 40REt h phrasp lestal i th
erivat i issa tage ¥5ers ﬁé’i@a%?ﬂl%osﬁﬁat% triam depand t riagﬁ;]l;erl ghisphat e

nitrile solvents such as ac it Oph&HAIvdre; RIEcT

e 3 > - eh@Rit thhe, pREOPhONdIve inedn

benzoni t Eboge memﬁaiEUﬁ€88H O (3L AT F onet hane and nitrobeisﬁﬁge aﬁ?ﬁe
a )

sol vent s i di . S
w%.l{%haagorpiya(clig b@%du@tpgﬁtgiﬂédaﬂﬂcontacting the component

with another component. In such a case, the solvent can be used

10 in a contact operation wherein said contact product is regarded

as one component. There are exemplified the following solvents,

which should be appropriately distinguished in the applications

in such a manner. Examples of solvents usable are non-polar

solvents such as aliphatic hydrocarbon solvents and aromatic

15 hydrocarbon solvents and polar solvents such as halide solvents,
ether solvents, alcohol solvents, phenol solvents, carbonyl

solvents, phosphoric acid derivatives, nitrile solvents, nitro

compounds, amine solvents and sulfur compounds. Specific

examples thereof are aliphatic hydrocarbon solvents such as
20 butane, pentane, hexane, heptane., octane,
2,2,4-trimethylpentane and cyclohexane, aromatic hydrocarbon

solvents such as benzene, toluene and xylene, halide solvents

such as dichloromethane, difluoromethane, chloroform,

1,2 -dichloroethane, 1,2 -dibromoethane,

25 l,l,z-trichloro—l,z,2—trifluoroethane, tetrachloroethylene,

chlorobenzene, bromobenzene and o-dichlorobenzene, ether

41




nor phol i ne, and sul fur conpounds such as di net hyl sul f oxi de and 20

sul folane. In the case where a contact product (e) obtain aqﬁ@ ting
(a), (b) and (c) with one another is contacted with the ggF?¥8 g 6
nanmely in the above-nentioned <1> <3> and <7>, the above- nentloned

al i phati c hydrocarbon sol vents, 25 aromatic hydr ocar bon sol vents or ether
solvents are preferred as a sol vent (sl) used for the production of the
contact product 42 15 Novenber 2006 g Wher eas, a polar solvent is

pr ef er r 6@ lasna ssvlcieas digpthylstthenr ded hﬁéﬁ.tﬁ@rt-rﬁelwn%fb&wp%aea (e)
and the partlcle (d) with each other. There is known an ETN val ue as an

i ndex 59in@-&tYAdg a g t y LI st oi&Reht Pyl Rei €HBFHL, "2RFFRAEs and
Sol ts Effect O t 2 VCH V 88
G R e B L

RS Y T e LS L e atetoorm

% tri g“ gr ﬁ] 5 [ | i | UOI’ 03; I!gl!ql 1 tet 51!9 Et]h | epeb ‘qul 0 obenzene,
dl‘ op z I I‘ : enzen “EE yl gl et% | h ’

sopr 99}6‘1 a%B 1 _e_|t lt%'l dfﬁ;il | ter Mry 1€ Ii@lﬁtaﬁl@ sol e,
1I 4I di oxanet d I'TEt hoxyet ane, I S 2 met hoxye% hyI ) %t hier ok

t et r ahydyef Bhatanbat, r@éﬁ/ PRYEBROLTRItAIdne ?lf‘@ﬂm propyieRag Di{col

2- propanol, 1-butanol utanol, 2-nmethyl-I-propanol, 3-nethyl-I-butanol,
cycl ohezam@lthohgrnzyzlthaabaoholz eehbxyenetghyom, @i@plyj{beneglgrpd:qlz met hoxy
et hanol, 2-ethoxy ethanol; diethylene glycol, triethylene glycol,

triethylene glycol and glycerol, phenol solvents such as phenol
10 and p-cresol, carbonyl solvents such as acetone, ethyl methyl
ketone, cyclohexanone, acetic anhydride, ethyl acetate, butyl
acetate, ethylene carbonate, propylene carbonate,
N,N-dimethylformamide, N,N-dimethylacetamide and
N-methyl-2-pyrrolidone, phosphoric acid derivatives such as
15 hexamethylphosphate triamide and triethyl phosphate, nitrile
solvents such as acetonitrile, propionitrile, succinonitrile
and benzonitrile, nitroe compounds such as nitromethane and
nitrobenzene, amine solvents such as pyridine, piperidine and
morpholine, and sulfur compounds such as dimethylsulfoxide and
20 sulfolane.

In the case where a contact product (e) obtained by
contacting (a), (b} and (c¢) with one another is contacted with
the particle (d), namely in the above-mentioned <1», <3> and
<7>, the above-mentioned aliphatic hydrocarbon solvents,

25 aromatic hydrocarbon solvents or ether solvents are preferred

as a solvent (sl1) used for the production of the contact product
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20 acetone, ethyl nethyl ketone, cycl ohexanone, acetic anhydride, ethyl

acetate, butyl acetate, ethylene carbonate, propylene caﬁpgﬂgg be 2006

N, N- di et hyl f or mam de, N, N-di net hyl acetam de, N-nethyl-2-pyrroll done,
hexanet hyl phosphate triam de, triethyl phosphate, acetonltrlle
propionitrile, 25 succinonitrile, benzonitrile, nitronethane, nitrobenzene,
et hyl enedi am ne, pyridine, piperidine, norpholine, 43 15 Novenber 2006

di met hyl sul f oxi de and sul fol ane. More preferred as the solvent (s2) are
dinethyKeether, di et hyl ether, diisopropyl ether, di-n-butyl ether, nethyl
tert-butyl ether, anisole, 1,4-dioxane, 1,2- dlnethoxyethane 5

bi s( 2- met hoxy #hieyienset hepolaat sahyen bf 1s areferredyas ppodventméshanol |

et hanol, 1-propanol, 2-propanol, 1-butanol, 2-butanol,

2- met hylusle-dplf@ﬂ’aﬁ’@ﬂta@-tﬁ@tghﬂ’lﬂl ceafcaﬁél Prodysitokeladbr, thenP§FtaFd6hol |
ethyleneﬁalycol propylene o] 2- nethOﬁy et hanol , 2- ethoxi gthanol
di et hyl 8 Hjdoleashy otdan eeﬁé FRRWE o | ¥aLYRI §SpPBf dPFSH are

di - %but%I ether neth I tert bu%&g_ethr& fg A- d|qignefxﬂsggﬁﬁ¥d£8furan,
met hanol* %%%$b &

2-met h I net h -I- I h

pr g?er %le&lé’g %pa%%lfﬁ’fgr of Ut ?n gath%]Zdr;hg mt %g{ﬁ%ﬁ%eégno ‘r’%ﬁaﬁg#@é%d

2- | b t t t

o eq ooneaad o PRRELRUTATED nEfEenTe and%é%%atcb%#lg %‘f“"a%'; the
hydr ocagpon- sgl, A r@r} sab&f/es@éﬁﬁal 'sfo'l%n@'én@%i@hféf?érﬁé@ﬂ@ﬂéf50' vents

and aromatic hy rocar 20 solvents are used. Specific exanples of the

m xed sa@liv¢Bnbsodfifluoromethanechloroform, 1,2-dichlorcethane,
10 1,2-dibromoethane, 1,1,2-trichloro-1,2,2-trifluoroethane,
tetrachlorcethylene, chlorobenzene, bromobenzene,

o-dichlorobenzene, dimethyl ether, diethyl ether, diisopropyl
ether, di-n-butyl ether, methyl tert-butyl ether, anisole,
1,4-dioxane, 1,2-dimethoxyethane, bis(2-methoxyethyl) ether,
15 tetrahydrofuran, tetrahydropyran, methanol, ethanol,
l-propanol, - 2-propanol, l-butanol, 2-butanol,
2—methyl—l—pfopanol,3-methyl—l-butanol,cyclohexanol,benzyl
alcohol, ethylene glycol, propylene glycol, 2-methoxy ethanol,
2-ethoxy ethanol, diethylene glycol, triethylene glycol,
20 acetone, ethyl methyl ketone, cyclohexanone, acetic anhydride,
ethyl acetate, butyl acetate, ethylene carbonate, propylene
carbonate, N,N-dimethylformamide, N,N-dimethylacetamide,
N-methyl-2-pyrrolidone, hexamethylphosphate triamide,
triethyl phosphate, acetonitrile, propionitrile,
25 succinonitrile, benzonitrile, nitromethane, nitrobenzene,

ethylenediamine, pyridine, piperidine, morpholine,
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t he pol ar solvents and the hydrocarbon solvents are a hexane/ net hanol

m xed sol vent, a hexane/ethanol m xed solvent, a hexane/ REL9 bogﬁxed
sol vent, a hexane/ 2-propanol m xed solvent, a heptane/ne ano

sol vent, a heptane/ethanol 25 m xed sol vent, a heptane/ 1- propanol m xed
solvent, a heptane/2-propanol m xed solvent, a toluene /nmethanol m xed 44
15 Novenber 2006 solvent, a tol uene/ethanol m xed solvent, a tol uene/

1- propanol m xed sol vent, a tol uene/2-propanol m xed solvent, a

Xyl ene/ @aileamel]l shiDfRe 1S Y sl &yl &ne/ et hanol m xed sol vent, a
xyl ene/ 1- propanol m xed sol vent and a xyl ene/ 2- propanol m xed 5 solvent.

Pref erabl e ar Boaehpxaferteldhasolthei xedvealkvésk) arehdxms¢hglihabbkrm xed
sol vent, a heptane/ net hanol m xed sol vent, a heptane/ethanol m xed

sol vent diethglluertdhemetdihodtpropell esbewentdi -an-thaltyEned témnoinethyéd
sol vent, a xyl ene/ nethanol m xed sol vent and a xyl ene/ et hanol m xed
sol vent tentroupydf ethed . 18nagela . hbxandiovanancl - o1 itwethpygathane,

hexane/ et hanol m xed solvent, a tol uene/ nethanol m xed sol vent and a
toId%nePéﬁﬁ3n6ﬁthﬁFY6Gh§éﬂvéﬁberThéeﬁ%%hYﬁF@féFﬁ@d ?%tﬁahﬁﬂﬁﬁﬂﬁFéFhanol

m xed solvent A proportion of ethanol_in the tolue e/etgag £ i
sol vent Mp&h BPQﬂeraﬁf ?9%%110%R?Qﬂ?aQR;MolanBr BRT° FEFEB from

oot et HEOMS AL S R %Pi‘l%“ﬁ%rﬁégm o
e il e s S T 8o B, T
or the §0h¥€HBx§5%khaH6ﬂﬁ“éiéfﬁﬁﬁfyetﬁah@l, diethylene glyceol and
10 triethyleneglycol. Particularlypreferredare di-n-butyl ether,
methyl tert-butyl ether, 1l,4-dioxane, tetrahydrofuran,
methanol, ethanol, l1-propanol, 2-propanol, l-butanol,
2-butano;, 2-methyl-1-propanol, 3-methyl-1-butanol and
cyclohexanol. Themost preferred are tetrahydrofuran, methanol,
15 ethanol, l-propanol and 2-propanol.

As the above-mentioned solvent (s2), it is permitted to
use a mixed solvent of these polar solvents and hidrocarbon
solvents. As the hydrocarbon seclvents, the above-exemplified
aliphatic hydrocarbon solvents and aromatic hydrocarbon

20 solvents are used. Specific examples of the mixed solvents of
the polar solvents and the hydrocarbon solvents are a
hexane/methanol mixed solvent, a hexane/ethanol mixed solvent,
a hexane/l-propanol mixed solvent, a hexane/2-propanol mixed
solvent, a heptane/methanol mixed solvent, a heptane/ethanol

25 mixed solvent, a heptane/l-propanol mixed solvent, a

heptane/2-propanol mixed solvent, a toluene/methancl mixed
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preferred that a tinme interval fromconpletion of the contact of (a) , (b)
and (c) to the contact between the obtained contact prodyeio(&hba2dothe
particle (d) is shorter. The tine interval 25 is preferably fromO to 5
hours, nore preferably fromO to 3 hours, and the nost preferably fromO
to 1 hour. A tenperature 45 15 Novenber 2006 at which the contact product
(e) and the particle (d) are contacted wth each other is usually from
-100 to 40C, preferably from -20 to 20cC, and the nost preferably from
-10 t0 1Q8Ged bheo AROVE SERLH 6D G xe2Ps0IFen ts6e todenesd>prop@solil> 5
and<12>, ei ther the above-nentioned non-pol ar solvents or polar solvents
can be ygeehd Theonpsnpo! aa sajolerdrse A -prapangk efmizdie. sSoB¥ealise, Gt seens
that the contact product between (a) and (c) and the contact product

obt ai nedkye oM@ Amgl tlixedost avent prodydensderbenola)iapd sQHValth (c)
generally exhibit a low 10 solubility to the non-pol ar sol vent, ,an&lﬁ

t her ef orexybbee /(dpropensisnixed ko lvead: 104 asKE e 42 " PREPRR such
contact products are produced, the produced con(téfct _grgduc S ane re

st eadi | ysgireoipi t Brefiepablpe ager PadteFANG /Mt RAMRE PHARY P " the

non- pol ar solvent, so that the contac roducts .are MRY

subj ect de¥ane [ sErappl MAFSGRALG Y e?%@%ﬁ%&%@%%nnog&%g)eééfg)%gﬁ d (c)
menti oned _ above are_not _particul ar limted tnl ; red
that y ghdhePiaBer shPARPly WHtS fﬁolllﬁgnﬁﬁl |aowt%59§§%?%‘%§%‘%ﬂb%lﬂ gﬁ ovi ded

that a nolar ratio of.the of . pechd co e thanmpr essed
by (a): S(‘b])a‘ferﬁ) = ‘?l\}?n%?%g{lgill IM’%%? %B%V}é%)t'(:gﬁgk?ﬁ?aeb/ove expr essi on

(1), miﬁﬁfﬁd@%i@%ﬁtQLuygﬁ&lene/ethanolmixedsolvent.Morepreferred

10 are a hexane/methanol mixed solvent, a hexane/ethanol mixed

solvent,atoluene/methanolndxedsolventandzatoluene/ethanol

mixed solvent. The most preferred is a toluene/ethanol mixed

solvent.

A proportion of ethanol in the toluene/ethanol mixed
15 solventispreferablyfromlOto50%byvolume.andmorepreferably
from 15 to 30%-by volume.

In theAprocess wherein the contact product (e) obtained
by contacting (a), (b) and (c) with one another is contacted
with the particle (d), namely in the above-mentioned <1>, <3>

20 and<7>, it is permitted to use the hydrocarbon solvent as either
the solvent (sl) or the solvent (s2). In this regard, it is
preferred that a time interval from completion of the contact
of (a), (b) and {c) to the contact between the obtained contact
product (e) and the particle (d) is shorter. The time interval

25 is preferably from 0 to 5 hours, more preferably from 0 to 3

hours, and the most preferably from 0 to 1 hour. A temperature
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In the above expression (1), y is preferably a nunber of fromO0.01 to
1.99, nore preferably fromO0.10 to 1.80, nmuch nore 25 prefgoadhyerf2006n 0. 20
to 1.50, and the nost preferably fromO. 30 to 1. 00. Asimlarly
preferable range of z in the above expression 46 15 Novenber 2006 (1) can
be determned by m y and the above expression (1). In a practical contact
treatnent of the conpounds, it is wusual that the anmounts used delicately
fluctuate even if the conpounds are to be used so as to perfectly satisfy
the abovg. oneXREBESdHE4d) profutakio)srsdrpe paouritcd eof d Lareserddd&founds

i nto consideration, the amobunts to be used are sonewhat increased or

decr easeg; + T he AR r SWoslsariiia Fy omatL9hy tohe0 Expresdiegrabiyl ¥ romoes not
nmean that the expression (1) is perfectly satisfied, but it is included to
i ntent toebiairoan ehj@cthemuskictpredecabll® from bd0obeatlféd- when
contacting respective conpounds in a nolar ratio satisfyi n? éhe %épressi on
(1). In preparimghttaboneimértipaedi<@e &> acdordafce Wih<tha: sent
invention, it is permtted to appropriately determ ne . a proporti of (d)
to (&) ,amdékRdeckithmr ah@ﬂm%-mﬁétfaw%%ﬁ?%%ﬁ?@ Sr%&veedp‘f% §%1p(°aj)oe{}and
contained in a particle obtained by ont acti gach ot her

i s cont reeherREHCan hepused - FherROLHP %Foﬁé’?@ tsgag%]eﬁage%f‘,@fé}& nor e

referably from 0.5 to 2 inte r i cal
Pret al a@%‘?ﬁ%ﬁ‘ﬂt dthEgeMT ghg%h? hceo%%%é;? ﬁgf%ﬁkgr&ﬁmgo(%t%@@cﬁdngl etion

of the contact trea nt i _  LhthetiAgo ARt
B o LSALUBAL 35 JIRAL I ARG naPOKS. cbhthEtiAGOMIRN

heat i ng, 2™ rea proceeds. In heating, it is

preferred £ 8,486,250k ye04) YT (W) arihes) hpirdingl ppieth il rekel dhe
heat i ng T'enperature
10 solubility to the non-polar solvent, and therefore, when (4d)
exists in the reaction system at the time when such contact
products are produced, the produced contact products are more

steadily precipitated on the surface of (d) rather than exist

in the non-polar solvent, so that the contact products are more

15 easily subjected to fixation.

Amounts of respective compounds (a), (b} and (c) mentioned
above are not particularly limited. However, it is preferred
that y and z substantially satisfy the following expression (1),
provided that amolarratioof the amounts of respective compounds

20 is expressed by (a): (b): (¢) = 1: y: Z.

|m-y-22|§1 (1)

(In the ébove expression (1), m is a valence of M)

In the above expression (1), y is preferably a number of
from 0.01 to 1.99, more preferably from 0.10 to 1. 80, much more

25 preferably from 0.20 to 1.50, and the most preferably from 0. 30

to1.00. Asimilarly preferable range of z in the above expression
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much higher. In this regard, it is permtted to substitute the 25 sol vent
used for the contact treatnment with another solvent havi pgNavéahgr@006
boiling point. 47 15 Novenber 2006 As a result of such a contact
treatnment, at |east one of the starting (a) , (b), (c) and/or (d) may
remain as an unreacted material in the nodified particle in accordance
with the present invention. However, when it is applied to polynerization
5 acconpani ed by the formation of addition Rolyner particles, i%l i's
reconmendgpl gxf opap@é e Bmiashi by mr ext ABAL T 6r abENEy e TETE L et ed
material in advance. A solvent used therefor nay be the sane as, ofg
different fromyhaprusedcal chetactetogatperhdy fge S\PP‘BPUBg{%m tbith of the
contact treatnment and the washing 10 treatnent, the solv I Ser ved
from t hesgu@muetiabythali motn s | weed Hrl 1FaEeEE AR %aﬂﬁ‘g‘%ni% diod under

reduced pressure preferably at a tenperaturge o 0, parse for 1
to 24 howospounds prefty df Ps&d £% éﬁpE?a‘f’%’rﬁgegi{l?r%ﬁ#gﬁoﬁ 20000 for 1 to

24 hours, nuch nore preferably at a tenpe r o &hgourdd@dt for 1
to 24 hoencm‘epai@nchfbrl%?f SRS gﬁogg{tgnggﬁg?lﬁ%ae of frorg 60 to 1601

for 2 to 18 hours, and the  nost pref Ari eopehdhtr thafedsadn 80 to
1601 f orintegonpd dedFtd oty EB%ME%E%%IEgJ%da process for producing the

imgdin;)ir gd%tZ(gﬁ cFra%si %ﬁ%gﬁﬁggga%ﬁ/\égﬁMﬂp@%ﬁrﬁfy anensxmressiexpl ai ned

erein IS a zinc atom the corrpo;_ndd (b) is
pent af | uor ophenao] Q:K%%‘PH' t&briesswahneri pod perfeqidm sat esfH#5di s
silica. gﬁlzxgﬁgss%?% :égﬁ of di e?hy zinc is added to tetrahydrofu_rag as a

sol vent, ,the; fipd Whe118e@006 ethiént3€o, obtain an object product, whic

10 will be obtained when contacting respective compounds in a molar
ratio satisfying the expression (1).

In preparing the modified particle in accordance with the

present invention, it is permitted to appropriately determine

a proportion of (4) to (a), provided that a typical metal atom

15 originated from (a) and contained in a particle obtained by
contacting (a).and (d) with each other is controlled so as to
be preferablfz not less than 0.1 mmol, and more preferably from

0.5 to 20 mmol, in terms of a mol number of the typical metal
atom contained in 1 g of the obtained particle.

20 After completion of the contact treatment as mentioned
above, it is recommendable to apply heating, so that the reaction
further proceeds. In heating, it is preferred to use a solvent

temperature

having a higher boiling point to make the heating

much higher. In this regard, it is permitted to substitute the

25 solvent used for the contact treatment with another solvent

having a higher boiling point.




25 pent af |l uorophenol in an anount equinolar to the diethylzinc is dropped
thereto, the resulting mxture is stirred at ambient 48 Ib\hovgodenig006
tenperature for 10 mnutes to 24 hours, thereafter water 1n an anount of
0.5 nol per nol of diethylzinc is further added, and the resulting m xture
is stirred at anmbient tenperature for 10 mnutes to 24 hours. Thereafter,
the solvent is renoved by 5 distillation, and the residue is dried under
reduced pressure at 120t for 8 hours. To a solid conmponent obtained

t hrough the alBodere®mnli anediaperatbonactt eteatyendf uatinieast sing o& are
added, and the mxture is stirred at 40C for 2 hours. The resulting solid
conponernhei stamshed (&i)t.h(bet r éhy dmef/nmand ) amaly remdiinegs denpreagtieéd
pressure at 120t for 8 hours. Thus, the nodified particle in accordance
wi th t heapesdedt in pherne @hf tad pasd isHiai RaFcondanya Wé thodig PEGSBRFtI cl es
obtained in such a_ manner, a nodified particle which is obtained using a
conpoundnveRtieayi ewerer ogdhditedihy difocaPbbheqr S BeIRIeFAZERhéOBener a

15 f | 2], .and which i sf.i h i ' 5] , d [61
or 5] BRGOMPRTESY PE i SRt HFORE U Choh MO DO Gy aAIERA &
tivity. NM> 0. In_t ' N J b . f
Pal ogen & bRTOBBBAAPLF et AEP 1he ROATTP 8 TR 1Tt TG T8 ElBst ance
t [ | ; at j i it tigl e.
a7 o Feplr PR kel EnT 18 PV McEP A TIREE 0% TRy BAnafo”

showl ngengd soeﬁ%aétoﬁgﬁﬂﬂei\aﬁken(&n ShaB3sddad iBd PiRe U EbREAERING Nt ENSi ty
25 profile obtained by an extended X-ray neasurenent, and B is

After completion of the contact treatment and the washing
10 treatment, the solwvent is removed from the product by
distillation, and the resulting product is dried under reduced
pressure preferably at a temperature of not lower than 25C for
1 to 24 hours, more preferably at a temperature of from 40 to
200C for 1 to 24 hours, much more preferably at a temperature
15 of from 60 to 200C for 1 to 24 hours, particularly preferably
ét a temperature of from 60 to 16'0°C for 2 to 18 ‘hours, and the

most preferably at a temperature of from 80 to 160" for 4 to

18 hours.

A specificexample of a process for producing the modified

20 particle in accordance with the present invention is explained
in more detail as follows, wherein M' is a zinc atom, the compound

(b) is pentafluorophenol, the compound (c) is water and the
particle (d) is silica. Ahexane solution of diethylzinc is added

to tetrahydrofuran as a solvent, the mixture is cooled to 3T,

25 pentafluorophencl in an amount equimolar to the diethylzinc is

dropped thereto, the resulting mixture is stirred at ambient
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an integral

0.5 [7] (In the expression,

intensity of halo showing a peak at Bragg angle (2 49 15

Novenmber 2006 6) 18 to 22 in said diffraction intensity prQhidSher2
Cis a peak intensity of the nmaxi num pea

>

present within a range of 1 to 2 nmin a radial distribution 5 function
obt ai ned by neasuring the nodified particle according to an X-ray

absorption fine structure analysis, and Dis a peak intensity of the
maxi num peak present within a range of 2.5 to
di stri bubinpBrh¥dek! £8r 1F aMindRe d Ral 2§ WouFadite diaFid Dylit@r fdnghion is
obtained in a manner such that 10 the nodified particle is neasured
accor di agoliftadf % I'Rmol1apeer bl O fdirkarsirdiaiding aiakhsersalXéi)an@ obtain
absorption spectra, fromwhich extended X-ray absorption fine
struct utke (fFeAES) i specivtaired ishetiypedadt maitalerat aBmberian vaeKfoabb®r pti on
edge are obtained and processed according to a 15 Fourier transform) A
det ai | edisupeandbi @d iuis.ediledreaffet, B¢ andvpht ds mfemdvenwd.byn the
above expression [5], Mis a substance anmobunt of a typical netal atom ML
of the &otiplliatponirand tise: rEsddvecas Beiedouhdendreiueed jIesS SIS

X-ray

3.5 nmin said radi al

generally used in an analytical chemstry (for exanple, "Encycl opedia of

Experi nehtld 0
Soci ety, issued

b )
gr avi mADPES rBERbAORE A RERTEL OBk _
prefer 1 ogheBocause L SOzt oRoral | ons, 8, SPECLERSOPRY b I | R o1 ed

TR ofy lacé Fe

Furt her®

10

15

20

25

resultipg solid component is washed with tetrahydrofuran, and
dried under reduced pressure at 120C for 8 hours. Thus, the
modified particle in accordance with the present invention can
be obtained. Among the modified particles obtained in such a
manner, a modified particle which is obtained using a compound
(b) having a halogenated hydrocarbon group as R* in the general
formula {2}, and which satisfies the following expressions [5]
and [6] or [Sj and [7], is preferred from a wviewpoint of
polymerizatidn activity.
N/M > 0.9 (51
fIn the expression, N is a substance amount of a halogen atom
contained in the modified particle, and M is a substance amount
of a typical metal atom M' contained in the modified particle.)
A/B = 0.1 [6]
{In the expression, A is an integral intensity of halo showing
a peak at Bragg angle (26 ) 33° to37° inadiffraction intensity
profile obtained by an extended X-ray measurement, and B is

an integral intensity of halo showing a peak at Bragg angle (2
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50 15 Novenber 2006 spectroscopy (AAS anal ysis) and an inductively coupled
pl asma- em ssion spectroscopy (I CP analysis) are particul afd povdpimk ensed for
the anal ysis of trace nmetal atom In the above expression [5], Nis a
substance anount of 5 a hal ogen atom contained in the nodified particle.
The substance ampunt of a hal ogen atom can be found according to a

gravi metd)i 8 néthdd dir alssich pHi oiet - Ot HR- R Y e%?‘?gjd{aen%t hod as

di sclosed in "Encycl opedia of Experinmental Chem stry 15 Analysis 4th
edition", edi D¢€ By Qapan Chenical Sodi%ty, issued by Maruzen 10 Co., Ltd.
pages 218 to 231. In the nodified particle,in accordance with theu%{iese t

i nvent i din ashe| BEPTREEAPIhe @bdfe 2 x@f@ssiBREPSELY O% hERRalGFel  atsm T s
so many that the ratio of the substance anount of the al Qgen, tolr%}o.ct)he
typi cal DRASENCat B 1BoRt &7 FeeE | ALt he HBdi% i RY 18 par FPE1E oo 0 O e
ratio (NM is prefer abI%/l within a range exceecgi &9 Cg 90. Th?If ext en(gle L
X- r ay SnEAE\FTEREht OPRALRES p s AT STRYRAL L8R i CTH FFRAPEGE T Tnfert THe 911
foll owing conditions using, . for_ exanple, vertical. rotati n{ngﬁode X-ray .
gener at 6° A1 r&-5@8 2BSAERGEE §iEE BF RIYIHAF 13R 22T ond r por &t ifon, - as
an X-ray diffraction apparatus. Load: 50kV-100 mA .Focus:al i ne scan gm‘?g:
2 0/ 0(EFHiEY 25 kBgsdired Wity REFanBEeS80 0 "6 7s13 t Fol¥VePderce sTTt
10 51 3.5 nm in said radial distribution function, provided that the
radial distribution function is obtained in a manner such that
10 the modified particle is measured according to an X-ray
absorption fine structure analysis (XAFS) to obtain X-ray
absorption spectra, from which extended X-ray absorpticn fine
structure (EXAFS) spectra of the typical metal atom M' in a K
absorption edge are obtained and processed according to a
15 Fourier transform.)
2 detailed explanation is directed to [5], [6] and [7] as
follows.
In the above expression [5], M is a substance amount of a
typical metal atom M' of the Group 1, 2, 12 or 15. The M can be
20 found by various means generally used in an analytical chemistry
(for example, “Encyclopedia of Experimental Chemistry 15
Analysis 4th edition”, edited by Japan Chemical Society, issued
by Maruzen Co., Ltd. pages 2 and 3). Among thege means, a
gravimetric method by chemical analysis and a spectroscopy are

25 preferred. Because of easy operationsg, a spectroscopy is more

preferred. Further, of these, an atomic abgorption
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15 Novenber 2006 receiving slit 0.15 mmscatter slit 1 Detector:
scintillation counter Mnochromater: graphite 5 The ext eryhggvenbea 2006
measurenent in the present invention is carried out usually under a
condition that a sanple to be nmneasured is not exposed to atnosphere. |na
diffraction intensity profile obtained by the extended X-ray neasurenent,
an integral intensity A of halo showwing a 10 peak at Bragg angle (20) 33
to 37 and an integral intensity B of halo showi ng a peak at Bragﬁ[eangl e
(20) 18 &R AT A ®pyHet@nE Netaignd ¢)t s andt | enA/ Bnducgdvedivat €@UPHeG s

concei vabl e that the hal o showing a peak at Bragg angle (20) 33 to 37 is a
hal 0 basad Gk e SO Itatniopyl § I6P ehe laisdysd- @aiet PEREdCP4AT 1Pb) and
(c), and the hal o showing a peak at Bragg angle (20) 18 to 22 is that based
on the maddiale (fhr tie ianglesbsret thacetRetabo?EORentioned integral
intensity ratio A/B is above a level, and thereby, t%catal St tfo%r

addi ti on pol yrer ithat abovebeapnedsionn§>d helN bt F iBPHRANGTC LT (Cr eases

inits activity. In the prgsent_inventio_n.%ue hove- i i.nt.egral
i nt edisi tayhadogen&tBNH conbainedsin fhg MiiEl BPE%&S 'Ff*?)‘%nsg‘?’%%atno%l, nor e

preferably from0.2 to 0.8, and partjcul ar| f I I2t2qdo 0.7.
The abowavert P dadOsieds3f e ‘{afr Pé%‘?ﬁ“g?ﬁ%&%ﬁgg ?gr%’rggfa 25 gy the use
of an extended X-ray absarption fine st XR9od apdlivsilvsethe

fol | owi Mgt aRREPST Meddied” £6 1a°‘%§%%‘?§?°6§2 15 Novenber 2006

in "Encyclopedia of Experimental Chemistry 15 Analysis 4th
edition”, edited by Japan Chemical Society. issued by Maruzen

10 Co., Ltd. pages 218 to 231.
Tn the modified particle in accordance with the present
invention, as clear from the above expression [5], the halogen
atom is so many that the ratio of the substance amount of the

halogenatomtothetypicalmetalatomM?containedinthemodified

15 particle exceeds 0.9. The ratio (N/M) is preferably within a

range exceedihé 0.90.
The extended X-ray measurement in the present
invention is carried out under the following conditions using,
for example, vertical rotating anode X-ray generator ultra X18
90 manufactured by Rigaku International Corporation, as an X-ray
diffraction apparatus.
Load: 50kV-100 mA
Focus: line
Scan mode: 28 /60 (2° /min.)
25 Measured angle range: 5 to 70°

slit: divergence slit 1°
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X-ray absorption fine structure (XAFS) analysis. A full detail of t he

principles and analysis nethods is given in literature aﬁﬂ bet BEo
Spectroscopi cal Society of Japan Sokutei hou Series 26 , iﬂpa é%rpt?on

fine structure, edited by Yasuo Udagawa 5 (1993)". Wen a substance IS

pl aced on a line of X-ray beans, an X-ray absorbance of the substance can
be calculated fromboth an intensity of an X-ray irradiated to the
substance (incomng X-ray intensity: 10) and an intensity of an X-ray
transmtted 10 throughetivelreybrsitianoke. X3 memsnitted X-ray intensity: It). In
the process of neasuring X-ray absorptlon spectra by varying X-ray energy
whi l e moni toring i neredasemnd idecr'ease of the X-ray absorbance, it can be
observed that the X-ray absorbance suddenly rises at certain X-ray energy
(absorption edgépctire XaintihHagion sointeR absorption edge corresponds
to energy reqU|red at the tine when an inner shell electron of an atom

absorbing X-r g@ CP&B@EF¥%§cngQﬁRﬂﬁt?|ans out as a photoelectron. In an

ato t here e varlo kjnds of inner shel]s as K.shell, L shell and
M shdl || and Ehére*5pRds s%rﬁevdhe%@%%me&rjégaiwdpﬁaseetzenveeﬁéep. ve

i nner sheII electron The shel electran.exis e art,
and a coFrggﬁgﬁglnauibESPS% n“@&&é |sc°n§ﬂF&8n ttﬁaé:bgo bg% éggig Fn the
X-ray a n r ne, v tructure appearing at a region
of e%ermﬁ%ﬁﬁyﬁe&r 1§~,I0 %ﬁt e%'étlpc?asa%sor pt%%i(%eéd‘géek%y about BOpFo 1008 evVis sgi d

to be 25 an e&h%f}ﬂfﬁffséeyoﬁ%%%u%ﬂﬂmﬁw%Hﬁed@%Fééxt&Haada fine

vi bration structure appearing on the spectra is caused as a result 53 15
Novenbek -2896megkuaBmentgr har entegehiicehtbakwegnraovanaloef shbeing a
phot oel ectron
10 peak at Bragg angle (26) 33° to 37° and an integral intensity
B of halo showing a peak at Bragg angle (260) 18° to 22° are
determined, and its ratio A/B is calculated.
It is conceivable that the hale showing a peak at Bragg
angle (26 ) 33° to 37° is a halo based on the contact product
15 of the above-menticned (a), (b) and (c), and the halo showing
a peak at Bragg angle (26 ) 18° to 22° is that based on the
particle {d). It is preferred that the above-mentioned integral
intensity ratio A/B is above a level, and thereby, the catalyst
foradditionpolymerizationobtainedusingthemodifiedparticle
20 increases in its activity. In the present invention, the
above-mentioned integral intensity ratio A/B is not less than
0.1, preferably £from 0.15 to 1, more preferably from 0.2 to 0.8,
and particularly preferably from 0.25 to 0.7.
The above-mentionedexpression [{7] is anexpression formed

25 by the use of an extended X-ray absorption fine structure (EXAFS)

analysis. The following explanation is directed to a general
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di scharged fromthe absorption atomow ng to absorption of X-rays and a
wave of the returning photoelectron ow ng to scatter causgyVenther 2006
nei ghbori ng atom (scattering atom. Accordingly, as a result 5 01{ detail ed
anal ysis, there can be obtained an information about a local structure in

the vicinity of the absorption atom Abackground is deducted fromthe X-ray
absorption spectra, and supposing that the absorption atomis isolated, an
absorption coefficient having no vibration structure is further deducted

10 t her gtk raf abher pbyonht Bidistguoiir® $paFs)aandbes EXARSTsddcledaidre
processed according to a Fourier transformin an appropriate region to
obt ai n afreife ghrimsiplibstdod dnaictsion feddusing sogitveae iabkbtgradtnrat om By
exam ning the radial distribution function in detail, it is possible to
obt ai n anchréo" Fhei Spe cbooscapiical Hwwietsy bt dupan Shkuiieddopt Feriasom and
the scatter atomand another information about a nunber of the scatter
atom fr 8fn a Hposay iafrsoxit idre fime Mmusdiure i gdddied PUnéeFBA BRAIRYS
intensity, respectively, and as a result, there can be clarified a
notﬁ%eabK893étructural information in the vicinity of the absorption atom
20 A peak intensit

f th i t Wi thi f from1
C0 2 hmin {HEBRRGHFIbs CERPBUAT RLAGAR(TbrR 8 hREn 26Y OO cBoak
intensity of th i Kk £ i thi fEom 2 3.5
ner o1 ' E9Y RO RES RE o e Sy il velpRRPaTatte PR RS, Uop o

that th i in f . ) di al
g 5, LN o] b o i

di stributi unc on an atom 01 bound to the

typi cal x-pdy 1pn NON8IPG! 2OPbandRin?hin?ed@iMls oZNent Rer@palriiasepteai thin a
range of from2.5 to 3.5 nmin the radial distribution function is based
on Ithe through the substance (transmitted X-ray intensity: It). In the
process of measuring X-ray absorption spectra by varying X-ray
energy while monitoring increase and decrease of the X-ray
absorbance, it can be observed that the X-ray absorbance suddenly
rises at certainX-rayenergy (absorptionedge). The X-ray energy
15 of the absorption edge corresponds to energy required‘ at the
time when an iﬁner shell electron of aﬁ atom absorbing X-rays
(absorption a'tom) jumps out as a photoelectron. Inanatom, there
are various kinds of inner shells such as K shell, L shell and
M shell, and there are absorption edges corresponding to
20 respective inner ghell electrons. The K shell electron exists
in an innermost part, and a corresponding absorption edge is
called a K absorption edge. In the X-ray absorption spectra,
a fine vibration structure appearing at a region of energy higher
than said absorption edge by about 30 to 1000 eV is said to be

25 an extended X-ray absorption fine structure (EXAFS}. Such a fine

vibration structure appearingon the spectraiscausedasaresult



exi stence of an atom (2 bound to the atom 10 or coordinated to the atom

(1). The peak intensity D of the peak based on the exi steng 0§cng[¥ bh§e at om
2(c) increases with increase in nunbers of the atom presént In hé
vicinity of the typical netal atom ML, and this may denonstrate that a
structure containing the typical netal atomM, the atom Ol and the atom
2 becones a nore orderly structure. It is preferred that the ratio of

t hese peak intensity, 10 D)C, is above a |l evel, and thereby, the catalyst

for addids an iReLyEBrbRaki BPfebtapdefe i NGrdhe JOEhkl BHoPBELLERSohNCT eases
inits activity. In the present invention, the above-nentioned peak

i nt ensi ay sichleirgeld £z ¢k tRetal &S t ivia Ooh owdRf €6 abk¥ rbia®n &k R5rkgsl. 2, and
nore preferably fromO0.6 to 0.9. 15 Usually, such an FS measurenent is

carri edandta waderof sheardiuriming pab teesaoprentowiiey teastH ekt Sadskdexposed
to atnosphere. Wiile, the nodified particle neeting the above-nentioned
condi ti bysa saigsboesnglat cexpsesstenifdptoard Aeedh@inghy| akiesesu?f 2 z/Y <
3 (2), whereiny is preferably a nunber of fromO0.20 to 0.42, nore
pr ef &r apifydet &iigst aneflysism theoe canth el bbtadd eduah imdiog martdfoer abbyt a
nunber of fronD. 35t 00.40. The rat io of y to z (z /y) ispreferably a nunber
of fronf2l2cpd stgucinraddin itheaviginits e pgihes altserreien ontom- t ypi cal
nmet al conpoung conmponent, which is selected fromthe contact products 55
15 Novenber 2B86¢ umst L5 Hedusy edSmeatth e - FRE SRSOFR R $RFEE R a) , the
above- néi ned (b nd %\?\)e bove-nenti gned (c%) '%h ne anot her,. and which
o T nsor Bt il Pt SR AR e Hnlabegn s b tiof
, coefficient having no vibration structure is further deducted
10  therefrom, thereby obtaining EXAFS spectra. The EXAFS spectra
are processed according to a Fourier transform in an appropriate
region to obtain a radial distribution function focusing on the
absorption atom. By examining the radial distribution function |
indetail, itispossibletoobtainaninformationaboutadistance
15 between the absorption atom and the scatter atom and another
information about a number of the scatter atom from a position
of the maximum wvalue in said function and its intensity,
respectively, andas aresult, therecanbeclarifiedanoticeable
structural information in the vicinity of the absorption atom.
20 A peak intensity of the maximum peak present within a range
of from 1 to 2 nm in the radial distribution function is taken
as C, and a peak intensity of the maximum peak present within
a range of from 2.5 to 3.5 nm therein is taken as D, and its

ratioD/C is calculated. It is conceivable that the peak present

256 withinarangeof from1lto2nmintheradial distribution function

is based on the existence of an atom () bound to the typical

o4



wi th the above-nentioned particle (d), thereby obtaining a 5 nodified
particle. The thus obtained nodified particle is also prighesveathef 2006 a

vi ewpoi nt of polynerization activity. Solvent (f): a m xed solvent or
tetrahydrofuran, wherein the m xed solvent is a m xture of tetrahydrofuran
and hexane and satisfies the follow ng expression [8], 10 0.5 Z VH (VT +
VH) [8] wherein VT is a volune of tetrahydrofuran, and VHis a volune of
hexane. is permtted to use those commercially available as hexane and

I t
tetr ahyﬂ%@%‘f 3ROSRt ednliekBe bbakSpresontaadeabie 4 aante ofefaosupebnat ant
liquid of a mxture of said commercially avail able product and a

dehydr ag;ng . 898Mt 15Ut as@Eidl @@ sgelibndmiuecilian disebesedr oB pheduct put
on the market as a dehydrated product (for exanple, that nanufactured by

Kant o KagakyenHaeog0ah agt o @duetin@etoi sherapam ét) by coordiénpugdt ke 20
above-nentioned conponent (a), conmponent (b) and conponent (c) wth one

anot her +hAn @) . TRe peent actengl t O thapeadhasedonidie pitSFERCEr | y
limted, and exenplified as follows. <13> A contact product between (a) and
(b) 5s eanthet adomi €h increats with Ancowass: ipr sanberBePhebhe(3F°%nd (c)
is contacted with (b). 56 15 Novermber 2006  <15> A contact 1oplu% bet ween
(b) and@ reésenontimcted wichnityd) ofhRA F@Plﬁah F‘EFBQtE °{“h§1£ ei A% he
?gg\égcgszgg{sim%%r [igrsnggrs](%rattg ttpagtago‘s’?iﬂ‘é%%c%“89n§%5n1r<1§>tﬂ8dt§ﬁical
metal atom M', the atom @ and‘the atom @ becomes a more orderly
structure. It ispreferred that theratioof these peak intensity,
10 D/C, is above a level, and thereby, the catalyst for addition
polymerization obtained using the modified particle increases
in its activity. In the present invention, the above-mentioned
peak intensity ratio D/C is not less than 0.5, preferably from
0.55 to 1.2, and more preferably from 0.6 to 0.9.
15 Usually, such an XAFS measurement is carried out under
a condition thét a sample to be measured is not exposed to
atmosphere.
While, the modified particle meeting the above-mentioned
conditions satisfies the expression (1), and further satisfies,
20 2 = z/y <3 (2),
wherein y is preferably a number of from 0.20 to 0.42, more
preferably a number of from0.30 to 0.41, andmuchmore preferably
anumber of from0.35t00.40. Theratioofytoz (z/y) is preferably
a number of from 2.2 to 2.8.

25 Additionally, in the present invention, a typical metal

compound component, which is selected from the contact products




I I I I Y —m

5 As the contacting order, preferred is the above-nentioned <13> or <15>.
The conditions of the contact treatnent including treati nmg NbRFRRE 2006 €,
treating atnosphere, treating tine, presence or absence of a solvent and
kind thereof, and using ratios of (a) , 10 (b) and (c), are the sane as

t hose nentioned above. Such a typical nmetal conpound conponent in the
present invention can be obtained by contacting the above-nentioned (a),
(b) and (c) in the above-nentioned solvent (f) to precipitate an insoluble
product (15 dtdbedr ACELAR aRRQBGSSthaN abmieHmaitidredol(eant the (VT +
VH) to ((a) is usually fromO0.5 to 5 liters, preferably fromO.7 to 3
liters, .88¢elRea thbeker @) ¥nftbmabdrd-andntsidnedi s) widh anmanahbeTanount
(nol) of (a). Wien the above-nentioned conpounds (a), (b) and (c) are used
i n respagiwelSwlit ivesluBlesol vhatfo lisstinherdventnhl) §& epptaghedor
different fromone another in their conpositions, provided that the

sol vent wiitht e tateateromentioned parhiade dfer WhAHARE i OPEJFDERBHL &cti ng
all conpounds satisfies the above-nentioned exgre si on %L..Fur?her, t he
above- mendidied pgptialenethke téapebkaingd BRAPHHERP AT Fe dift 21 RA&d in a

manner such that the above-nentioned (a) b d cg rgigontacted with
one ano®ieferspd] £INEY eniyeeWRIIG i9F \%ﬁ%ﬁériﬁ%glsmgf ?ﬁe so?vent as
emmued, | SucBBSIRRE (F1 et BATEACTODOBNAE (o L Rhpay ey e reaeed 1S
v R RIS o iEAhs( ;e HIER P cpERpRpgaseleaheaha Revaneatove
and satisfies the following expression [8],
10 0.5 = VH/(VT + VH) [8]
wherein VT is a volume of tetrahydrofuran, and VH is a volume
of hexane.
It is permitted to use those commercially available as
hexane and tetrahydrofuran stated here. It is recommendable to
15 use a supernatant liguid of a mixture of said commercially
available product and a dehydrating agent such as silica gel
andmolecularsieve,oraproductputonthemarketasadehydrated
product (for example, that manufactured by Kanto Kagaku.

The contact product (e) is prepared by contacting the

20 above-mentioned component (a), component (b) and component (c)

with one another. An order for contacting these components is
not particularly limited, and exemplified as follows.
¢13> A contact product between (a) and (b) is contacted with
(c).

25 <14> A contact product between (a) and (c) is contacted with

{b).
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IR
In this production process, an amount of the solvent (f) (VT + VH to (e)
Is usually from5 to 100 mlliliters, preferably from 7 tsgud@ntfet 2006 ters,
and nore preferably from10 to 20 mlliliters per g of the contact product
(e). 10 As the typical netal conpound conponent, anong the contact
products (e) , preferred froma viewpoint of higher activity is that
I nsoluble to the follow ng solvent (f 1) but soluble to the follow ng
solvent (f2). Solvent (f 1) : a m xed solvent of tetrahydrof uran and
hexane %?ﬁgtééﬁtféee pheahet! sutngerxpb psandn(¢p-18 carRet ey (A + VH)
0.5 [g-i eretn VI is a volune of tetrahydrofuran, and VHis a vol une
of hexamgj.Solvent (f 2): a mxed solvent or tetrahydrofuran, wherein 20
the m xed solvent is a mxture of tetrahydrofuran and hexane and satisfies
the fol | owi ngwRXAN@YSH @t {O: At e tBexrer, (NIe abgrs OFaless ST TR is a
vol ume of tetrahydrofuran, and VH is a volune of hexane. Such a
pr ef er abbe thgphabakermealt iommioid .c Sfpordt Chn IRPRREHed 1 n a manner
such that the above-nentioned (a), (b) 58 15 Noyenmbear 20( ) are
cont®mct ed wit Asorte: anotheting €F3€)u§rﬁifﬁ6§egfl? %ge e%?\;/%%?e%g{l%?égady
mentioned to obtain the contact product (e), the solvent used is renoved,
successiKu8by orhg1®ont act product (e) is added to the above-nentioned
solvent (f2) , then a conpon 5 insol veatih§2) is
renoved by fi Thefansh t g ﬂg%%‘?“‘f %?ggé?g@egbgﬁp%\r%ﬁbt ai ne%l by

r ving th . , ) or
e %e%p%rature, treating atmosphere, treating time, presence

absence of a solvent and kind thereof, and using ratios of (a).,

10 (b) and (c), are the same as those mentioned above.
Such a typical metal compound component in the present
inventioncanbecmtainedbycontactingtheabove—mentioned(a),

(b) and (c¢) in the above-mentioned solvent (f) to precipitate

an insoluble product.

15 In the production process, an amount of the solvent (f)
(VT + VH) to (é) is usually from 0.5 to 5 liters, preferably

from 0.7 to 3 iiters, and more preferably from1l.0 to 1.5 liters

per substance amount (mol} of (a). When the above-mentioned

compounds {a), (b) and (c) are used in respective solutions,

90 solvents used therefor may be the same or different from one

another in their compositions, provided that the solvent in the

treatment liquid obtained after completion of contacting all
compounds satisfies the above-mentioned expression [5].

Further, the above-mentioned typical metal compound

25 component can be obtained in a manner such that the

above-mentioned {(a), (b) and (c} are contacted with one another
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above solvent (f 2) is added to the above-nentioned solvent (f 1), and
then a conponent soluble to the above solvent (f 1) is rgROUREmMbby2006
filtration or the like. Here, as an operation carried out 10 after renoving
t he conponent insoluble to the above-nentioned solvent (f 2) by filtration
or the like, an operation conprising the steps of adding a fixed anount of
hexane to the solution (such as filtrate obtained by filtration), from

whi ch the conponent insoluble to the above-nentioned solvent (f 2) has

been 15, rempved;  yntids LieraRoye1 expt assiaar daB?inens ioateids tPedb t &y
obt ai ni ?‘18 ¥ rlln%%ltﬁt}g'ldés product precipitated by filtration or the_like is

sinple apd therefi -pr ARMECRD @ ps atmui tabiventr ovssd. 1fn I#MVeLoduct i on
process, an anmount of the solvent (fl) to the contact prOdu%%[,h(ﬁ)x?is
i

usual | y fLaBL2i481§0 ghkl i bbheast 20rpdetsr abey fiem 3988940 iters,
and nore preferably from 10 to 12 mlliliters per 8 of .the cgg\gar% pr oduct
(e) . AQpaFRufkbntebnthessakeertt (£ ,2pndstheBafl OPPBREDTL 5O8E°HTI [Pliters,

preferably fromb5 to 40 milliliters, and nore preferabl o 11
T 151 § bt aperey solveng (o dct TAHHAS RbyEL WA bbb S 5 f e

present invention, VH (VT + VH), is an index indicati I3 gy of the
m xed sol vent Iof thexared@ot 1en NFRRGRET - ?@O%mo'éﬂg ?éter a fgrl%%ur alr(l. th h

respect to the ETN val ues of hexane nd 1Qf , pEE e BBIgNE) =
0.009, 4WT EVRI) t@éter)ahyd%%q}r%%@mo?ai&%de%“gri%i%é@ét%%, Pihe val ug of

VH (VT + VH) increases with decrease.i Faraibyvofrbie1oi xed2sol vent .
5 I n t h&refedett® isﬁvg\%ﬂ(}r},lti‘?rgf’s %%‘%n%%%?lﬁg repl ave the sol vent (f) ,

t he sol vent (f, and. the saqlv sd D assegrd@ict hee ) above- nenti oned
pr ocess &g {FEdFudiGig 4 hog t% caclt’ et alelglr

10 Asthetypicalmetalcompoundcomponent,amongthecontact

products (e}, preferred.fronna‘viewpoint of higher activity is

that insoluble to the following solvent (£1) but soluble to the

following solvent (£2).
Solvent(fl):amixedsolventoftetrahydrofuranandhexane
15 satisfying the following expression [9-1],

0.3 < VH/(VT + VH) = 0.5 [9-1]

wherein VT is a volume of tetrahydrofuran, and VH is a volume

of hexane.
Solvent(fZ):eamixedsolventortetrahydrofuran,wherein

20 the mixed solvent is a mixture of tetrahydrofuran and hexane

and satisfies the following expression [9-21,
0.3 > VH/(VT + VH) [9-2]
wherein VT is a volume of tetrahydrofuran, and VH is a volume
of hexane.
25 such a preferable typical metal compound component can

be obtained in a manner such that the above-mentioned (a)., (b}

58




conpound conponent of the present invention with a single solvent or a

m xed solvent, which is different fromsuch solvents but 1530, RahepofR arity
equal to their ETN. By contacting the above-nentioned typi cacr net al
conmpound conponent and the above-nentioned particle (d) with each other,
the nodified particle can be obtained. Conditions of the contact treatnent
are the sane as those in the above-nentioned contact 15 treatnent of the
contact product (e) and the particle (d). By wusing the thus obtained

modi fi egngafd {/\Cﬁlz% cdntalctessiyiRAVORE aoth&hem RRIMBRIY kahideno&Cthyity can
be obt ai ned. ile, the above-nentioned typical netal conpound conponent
i s al sogtseétt 5 adrealgl weht COAPARNbLEaL natltk idoatacdppoliyeer (&t i on
(particularly as a catal yst conponent for olef in polynerization). As the
cat al ysthé o ek t ivmeddlsy remozrati, oaucobsaimedyushagecentact pypieat net al
conpound conponent, there are exenplified a catalyst for addition

pol yrer { g attsanident bo nbe atoywecomnictomed shé vebdviEhenthenadtanperant net al
compound 25 conponent and a transition netal conpound (B) of the G oups 3
to D1 oinsahebhidaotdetberakeveishleernh Gihbris ampnevedihy &ilieptigp 15

Novenber 2006 _addition polérreri zation obtained bg/ contacting the
above- nehit tmeki kg pi e TeRt (8T @ RRRRRPBhFIEINEG RY SRV TR al

COMOUNL 2L soe CEBYAD Sodath Ble IS SOl S5 B0 B
90 A BEC R o PUEL 815 IEIDG LUBH: R GUS. i gig o cance
catal ysty £OMPORENtn o AMdi11)a0. RRIYETE L3 YpHUWPHdS Ukt fga tg@si ti on
10 after removing the component insoluble to the above-mentioned
solvent (£2) by filtration or the 1ike, an operation comprising
the steps of adding a fixed amount of hexane to the solution
(such as filtrate obtained by filtration), from which the
component insoluble to the above-mentioned solvent (£2) has been
15 removed, until the above expression [9-2] is satisfied, and
obtaining an iﬁsoluble product precipitated by filtration or
thelikeissiﬁpleandthereforapplicableasasnﬁtableprocess.
In this production process, an amount of the solvent (f1l) to
the contact product (e) is usually from 2 to 80 milliliters,
20 preferably from 5 to 40 milliliters, and more preferably from
10 to 12 milliliters per g of the contact product (e). An amount
of the solvent (£2) isusuallyfrom2to80milliliters, preferably
from 5 to 40 milliliters, and more preferably from 9 to 11
milliliters per g of the contact product (e).
25 The parameter in the present invention, VH/(VT + VH}, is

an index indicating a polarity of the mixed solvent of hexane




met al conpound capable of formng a single site catalyst, which 10 is

suitably used for polynerization acconpani ed by the for gl fikr 86t ti on
pol ymer particles. In addition, the nodified particle in accordance with

the present invention is useful as the catal yst conponent for addition

pol ymeri zation (particularly the catalyst conponent for olef in

pol yneri zation). As the catal yst 15 conponent for addition pol ynerization
in accordance with the present invention, there are exenplified a catal yst

for addahBiotetpahyfBbEazbinQnwakharBggeby €8NtAE!EMIvhNAc8boyYenaRAakEONEd
nodi fied particle (A) and a transition nmetal conpound (B) of the Goups 3

to 11 oanBantteneidaiseftesn M t E.Lachneklaere) and 2@ @ozat al ya8 f @Naddition
pol ymeri zati on obtained by contacting the above-nentioned nodified

particl été¢BArahgdtnanshhi)os trezal, aomdierkfid)e oftHeheaGneups BHL VL1 or

| ant hanoi de series and an organoal um num conpound (C) with one another. O
t hese, tNH) irnessdéswhthldercneasecin the poded inty ef phefrdrresits o REerf B)
Transition nmetal conpound of the Groups 3 to 11 or Lanthanoide Series 61
15 Novenber 2D0ehenpresent anyenitdenmeli bl is aamouktgdBYoorephacerithms 3 to
11 or | anthanoide series used for the catalyst for addition polynerization

in accofaneRt vifth the EPégégF (Rl bandkheaSolvanti ¢foh usedaf o ¥ und
capabl e_of form a gingle site 5_catalyst is used. It is not particularly
i m tect 2eve dPentoged; PLPGSSSRY (Foh REPAIGINoLRY SYPLABLGMRAL 3 to 11
I T e R eI A
addi ti ofald ¥niePROAVUTIUPHGMIPIUNE: £EdLeAt Brbf- SR Ytvents but
10 has a polarity equal to their E; .
By contacting the above-mentioned typical metal compound
component and the above-mentioned particle {d) with each other,
the modified particle can be obtained. Conditions of the contact
treatment are the same as those in the above-mentioned contact
15 treatment of the contact product (e) and the particle (d). By
using the thus obtained modified particle, a catalyst having
a higher polymerization activity can be obtained.
While, the above-mentioned typical metal compound
component is also useful as a catalyst component for addition
20 polymerization (particularlyas a catalyst component for olefin
polymerization). As the catalyst for addition polymerization
obtained using such a typical metal compound component, there
are exemplified a catalyst for addition polymerization obtained
by contacting the above-mentioned typical metal compound
25 component and a transition metal compound (B) of the Groups 3

to 11 or lanthanoide series with each other, and a catalyst for
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10 conponent for activation use. Incidentally, the single site catalyst

stated here is conceptually distinguished froma convenﬁkqmgknh%pgoﬁplid
catal yst, and includes not only a narrow sense single site catalyst giving

an addition polynmer of a narrow nolecular weight distribution or a narrow
conposition 15 distribution in the case of copolyner, but also acatal yst
giving an addition polyner of a broad nol ecular weight distribution or a
broad conposition distribution in the case of a copolyner, as far as the

cat al ystaaigd 1qlfrai Ngd 1ihed INRRYAL | QB +EBNARY S:bgg ! aeonftglcttt{a of tge(eB)nar row

sense single site catalyst. 20 As such a trans on netal corfpoun

pr ef er r @dolve -grenftidpsd tyﬁiasnaakewreem?@&uh@pé@ﬁﬁ@ﬁ@@t by thenkothiew ng
general fornula [10]Jor 1ts u-oxo type transition netal conpound di rer.
L2aM2XbmetdQ tofibsuhbie(B profilthe WRoupsa3t @Sl bironafiehahoaiensetithe G oups
25 3 to 11 or |l anthanoide series, L2 is a cycl opentadienyl type

ani onskehdét anm omgmrod gn i coxp curke {{ € owat oo Rindithiary QEotPeseor e t han
one L2 may be linked directly or through a residual 62 15 Novenber 2006

group ctheailnithgraisahbigheat dm axtsiviitgorendtmume gprefiewmged. at om an oxygen
atom a sulfur atomor a phosphorus atom Xis a halogen atom a

hydr ocar bon gFfBapmediéiedi mpiticky clbpagecadiange wigd thd gpresent
skel et on-carrying. roup% or -OR'" (R' is a hydrocarbon 5 group or a
hangenéPEGnﬁgaPo& rBRRIBLoBP, 2 R FHPE EPASWRROTAINT nile Aty stane or
different fromeach ofhe a i.s a _nunmber satisfyin <abg.and bis a
nunber SarPeRSPEEe SAgEElan Bl e Rt on it 1174 tPelyme tiatt s o
L606)" ohePa T AhfiNoaBlol A0 U b% gl St B5ELRPLE, (Al (1 UPAC

10 is suitablyused for polymerization accompanied by the formation
ofadditionpolymerparticles. Inaddition, themodifiedparticle
inaccordancewith the present inventionisuseful as thecatalyst
component for addition polymerization (particularly the
catalyst component for olefin polymerization). As the catalyst

15 component for addition polymerization in accordance with the
presentinvenfion,thereareexemplifiaiacatalystforaddition
polymerizatibn obtained by contacting the above-mentioned
modified particle (A) and a transition metal compound (B) of
the Groups 3 to 11 or lanthanoide series with each other, and

20 a catalyst for addition polymerization obtained by contacting
the above-mentioned modified particle (A), a transition metal
compound (B) of the Groups 3 to 11 or lanthanoide series and

an organoaluminum compound (C) with one another. Of these, the

latter is higher in activity and more preferred.

25 (B) Transitionmetal compound of the Groups 3 to 11 or Lanthanoide

Series
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10 | ant hanoi de series. Exanples thereof are a scandiumatom' an yttrium
atom a titaniumatom a zirconiumatom a hafnium atom ;@yaRdss:gopat om
a niobiumatom a tantalumatom a chromium atom an iron atom a
rutheniumatom a cobalt atom a rhodium atom a nickel atom a palladium
atom a samarium atom and an 15 ytterbiumatom Preferred as M2 in the
general fornula [101 is a titaniumatom a zirconiumatom a hafnium atom
a vanadium atom a chromumatom an iron atom a cobalt atom or a nickel

¢ q . d i i tan . : ¢
oM and par bouhar LGRLELEEoHl L5y kA AT Ao Lineaiu gatom or 2
type aphop,skehehan 1Rl @Qﬂﬁssgr% Fod ecf@t%é?‘#fﬁ f&Ptéa&iE;g.on“p’
and nore than one L2 may be the sane or differen om one anot her.

Furt her polpmeriBam i8Re ih? b R ddd ket i fRe tdYe Kn ¢ MWt Bon! €8l dual
group containing a carbon atom a silicone atom a 25 nitrogen atom an

oxygen aransi@isul hktadt edm@povadhesiidisor dmidxaapd BsgDé §bhee
cycl opent adi enyl type anion 63 15 Novenber 2006 skel eton-carrying group

as Ly acstabyEsubstused ed)t ciyslropepradiiemyllargioddmited as far as it
775- (substituted)indenyl groups and n5-(substituted) fluorenyl groups.
Speci f i &S axtmn ekt ioemesnl conpam et G Ghewpadittnyl ogr baupthamo e
5- et hyl cyc¢l opent adi enyl . 5 group, an_n5-ethyl cycl opent adi enyl group, an n
5- n- but §F%§7€Fp|§é&ﬂ aﬁhéﬁwsa‘&ﬁﬁw&hpﬁlmﬂifé.zﬁiaem%w{bb%mw gr oup,
2?1?3_ g%?];e%%r%%ﬁ;aflﬁh%l Cﬁ%@f%ﬁ{ﬁagbsg lﬁfn%é%g.%he%nmgdified particle (A)

(and additionally organcaluminum compound (C)) as a co~catalyst

10 component for activation use. Incidentally, the single site
catalyst stated here is conceptually distinguished from a
conventiocnal type solid catalyst, and includes not only a narrow
sense single site catalyst giving an addition polymer of a narrow
molecular weight distribution or a narrow composition

15 distribution in the case of copolymer, but alsoacatalyst giving
an addition polymer of a broad molecular weight distribution
or a broad composition distribution in the case of a copolymer,
as far as the catalyst is obtained in a preparation manner similar
to that of the narrow sense single site catalyst.

20 As such a transition metal compound (B), preferred is a
transition metal compound represented by the following general
formula [10] or its [t -oxo type transition metal compound dimer.

L%.M*X, [10]
(In the formula, M’ is a transition metal atom of the Groups

25 3 to 11 or lanthanoide series, L° is a cyclopentadienyl type

anion skeleton-carryinggrouporaheteroatom-containinggroup,

more than one L® may be linked directly or through a residual
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10 5-1-nethyl -2-ethyl cycl opentadi enyl group, an n

5- 1- met hyl - 3- et hyl cycl opent adi enyl group, an n 15 November 2006
5-1-tert-butyl-2-nmethyl cycl opent adi enyl group, an n
5-1-tert-butyl-3-nmethyl cycl opent adi enyl group, an n

5-1-net hyl - 2-i sopropyl cycl opent adi enyl group, an n 15

5-1- met hyl - 3-i sopropyl cycl opent adi enyl group, an n

5-1- et hyl - 2- n- but yl cycl opent adi enyl group, an n
5-1-ne
5-1,2
5-

2 g@%é?ﬁé%ﬁlﬁcﬁwoﬁé%{%ﬁﬁdéf%L a pfi’g%oﬁg a@om, anitrogen atom,

I'ény oup,

1, 2, 454 ohRRiAY E e¥a! oPERL adi-edm 8- Pho8PhBrdd atom, X is a halo%en .
5-tetranet hyl'cycl opent adi enyl group, ah n ~5-pentanethyl cycl opent adi enyl

group, @fomp-d R¢arvkadbenbPgradp (HxchRihg thel ¢pdyepentdenyghyyrogpe an

n5- 2- net hyl i ndenyl group, an n5-3-nethylindenyl group, an

n5- 4- nedmydn neleayé t onr capryangngrbuppt byl FORENYR'Yricum mdrocarbon

n5- 6- met hyl i ndenyl 25 group, an 77 5-7-nmethylindenyl group, an 7)11

5- 25t eraréup Wy adeaybgegabeg, hudreGasborrardip yainddeaye ghawmneaR n
5-4-tert-butylindenyl group, an 7) 5-5-tert-butylindenyl group, 64 15
NovermbdfaRovs the same @i GrLifREsnt ety eafb ther) T)S-1E 12 MIRAY/| i ndenyl

o oob: SedaeBd 8 Ry AR i o Grofs daeDafelad U W Y

g up, y oy 17 I Yy )

775-2- et hyl -4-1i i ; - 2 i ,
e ety 15 (R ER LT A B $48 A [} 5 Rafed DEATROCET L A OUb, an
7) 5- 2- gt dfle SoPbepY| 3ndenyl o8 eHR. paPidhRcltABLRY [(1hrRizenYIsiondey! group,

an 7) 5-2-nethyl-4-napht hyl i ndenyl group, an 775-fluorenyl group, an
7) 302, T-ah gredriyd dé upseiyd . Exanmpled thereof are a scandium atom, an
yvttrium atom, a titaniumatom, a zirconium atom, a hafnium atom,
a vanadium atom, a niobium atom, a tantalum atom, a chromium
atom, an iron atom, a ruthenium atom, a cobalt atom, a rhodium
atom, a nickel atom, a palladium atom, a samarium atom and an

15 ytterbium atom. Preferred as M? in the general formula [10] is
a titanium ato‘rﬁ, a zirconium atom, a hafnium atom, a vanadium
atom, a chromium atom, an iron atom, a cobalt atom or a nickel
atom, and particularly preferred is a titaniumatom, a zirconium
atom or a hafnium atom.

20 In the general formula [10], L?is a cyclopentadienyl type
anionskeleton-carrying group oraheteroatom-containinggroup,
and more than one L” may be the same or different from one another.
Further, more than one L? may be linked directly or through a
residual group containing a carbon atom, a silicone atom, a

25 nitrogen atom, an oxygen atom, a sulfur atom or a phosphorus
atom.

Examples of the cyclopentadienyl type anion
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10 5-2,7-di-tert-butylfluorenyl group and their substitution conpounds.

Incidentally, in the present specification, " 77 5-" in tRey,Jafer odod he
transition nmetal conpound may be omtted in some cases. 15 The hetero atom

in the hetero atom containing group includes an oxygen atom a sulfur
atom a nitrogen atom and a phosphorus atom Exanples of such a group are
preferably an al koxy group, an aryloxy group, a thioal koxy group, a

t hi oaryl oxy group, an al kylam no group, an arylam no group, an

al kyl phgRAighQ IRy 5 egg}erogfgﬁ%&pmo P hietéd ) ng | igand, and an

aromatic or aliphatic c group having an oxygen atom a sul fur

atom ad@d&b?%%&a@ﬁ%%&@ﬂ@hﬁﬁuﬁhphPspbﬁﬁbﬁtiiﬁf%&ﬁiﬁhénylngroﬁpgcéﬁﬁc
exanpl es of the heterd atom containing group are a nethoxy group, an

et hoxy g7 dusulss T nped) Flalgsersy butraapsgr Sppcifit axphelesytheoepf a 2
- met hyl phenoxy group, a 2, 6-di net hyl phenoxy_group, a2,4,6-t rine t
hyl phenexg agr odp cyal2penttpdileaydxyrepupn 7 & Me thyptopylpbenbagigrvlp, a
2-isopropyl phenoxy group, a 65 15 Novenber 2006 2, 6-diisopropyl phenoxy
group, &reupec aputylEHEHSY GrarpitadienYbrgTeiRy| PRefloxy group, a
2,6-di-§ec-butglghenoxy group, a 2-tert-butyl-4-nmethyl phenoxy group, a
2, 6-di - t ePtPBEY L P BREABRY aﬁbﬁﬁylagﬁpﬁﬁrhé?yﬁﬁenoxy group, a 5
2, 6-di met hoxyphepo ou a.3, 5-di met hoxyphenpxy group, a
2- chl or op %E%QBU€¥§§%8£3P§?ﬁf9%8§8%h8€8%€'gFgugf a 4-nitrophenoxy group, a
2- ami NORDENXyY; GE s o9 P08k BARRERYAY gxBIBUPand 1fi- ami not hi ophenoxy gr oup,
a 2,3,6-trifhlorophenoky roup, a 2,4,6-trifluorophenoxy group, a
thlOnEthDKYBgdﬁ#@thﬁlcyclopentadienyl group, an 7
10 S-1-methyl-2-ethylcyclopentadienyl group, an 7
>-1-methyl-3-ethylcyclopentadienyl group, an 7
>-1-tert-butyl-2-methylcyclopentadienyl group, an 7
*.1-tert-butyl-3-methylcyclopentadienyl group, an 7
*-1-methyl-2-isopropylcyclopentadienyl group, an 7
15 °-1-methyl-3-isopropylcyclopentadienyl group, an 7
*-1-methyl-2-n-butylcyclopentadienyl group,an 7
®-1-methyl-3-n-butylcyclopentadienyl group, an 7
®-1,2,3-trimethylcyclopentadienyl group, an 7
5—1,2,4-trimethylcyclopentadienyl group, an 1
20 ’-tetramethylcyclopentadienyl group, an 7
>.-pentamethylcyclopentadienyl group, an 7 °-indenyl group, an
U5—4,5,6,7-tetrahydroindenyl group, an n5-2—m¢thylindenyl
group, an n5-3-methylindenyl group, an n5—4—methylindenyl
group, an N °-5-methylindenyl group, an 77°-6-methylindenyl
25 group, an 7}°-7-methylindenyl group, an 7°-2-tert-butylindenyl
group, an 7°-3-tert-butylindenyl group, an 7

>-4-tert-butylindenyl group, an 77°-5-tert-butylindenyl group,
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I IR A ———

10 di et hyl am no group; a diethylam no group, a dipropylam no group, a

di phenyl am no group, an isopropylam no group, a tert-butisl amecabedOMP, a
pyrrolyl group, a dinethylphosphino group, a 2-(2-oxy-1-propyl)phenoxy
group, catechol, resorcinol, 4-isopropylcatechol, 3-nethoxycatechol, a 15
1, 8-di hydr oxynahpt hyl group, a 1, 2-di hydroxynahpthyl group, a

2,2'-bi phenyldiol group, a 1,1'-bi-2-naphthol group, a

2,2' -di hydroxy-6, 6' -di net hyl bi phenyl group, a 4, 4" , 6, 6 ' - tetra - tert

- butyl gy 2m5-2!5-feff?lM£gﬂfﬁaahgm0§¥p%9uanam-7atert—butylindeny1
4,4' 6,6 -tetranethyl-2,2"- 1sobutylidenedi phenoxy group. 20 Further, as

the abowg-dmnt ifnedshel ereimt eAyLonaahgilngroupypant ere is exenplified a
group represented by the followng general fornula [11]. R123P=N- [ 11 ]
(1 n t he *tar, mildamenrasnaciders IR s e dmdepehdent + yrbhe bhplindehgl 25 a
hydrogen atom a hal ogen atom or a hydrocarbon group, and may be the sane
or diff grentp f raam Dhe2 emothyl - 4ahdopropylindeeyiherevP . @@y ’be bound with
one another and may forma ring.) 66 15 Novenber 2006  Specific exanples of
R12 Pn thé, &bbeazgaderyll geawri an[” 112 jnefhy b hydrRephindeny L §7PERor i ne

atom a chlogine atom_ a bromne ato B I odi t a t hyl oup, an
et hyl grddup’ %ﬁ?P?ﬁ?é%%nd%?ﬁﬂkgr%ﬂpi§%%r py#'@?gﬁ%?‘gghPﬁﬂggﬁnéFS%%, a
tert-butyl grou 58, CYC opy C yl _groeup, a cycl oheptyl
group, 4§9§kﬂ OIEX |Q6H§E%89% ghéﬁgﬁggg%%%?§§ é?ﬁggﬁ;ﬁglggroup, a
2- napht hyb _geopR1and n3 oReMEN |1 rdfeddR, gPULparsn NPt £1ubi &kl 1 YR, an
Furthernore, as“the ePero atom contai ni ng group, there is also
exenpl i fi &z a7 94 OWELKEDF EGERERG1bYrbhg, f ahl owi ng fornul a

10 °-2,7-di-tert-butylfluorenyl group and their substitution

compounds.

5_n

Incidentally, in the present specification, "7 in the

name of the transition metal compound may be omitted in some
cases.

16 Theheteroatonnhltheheteroatdm-containinggroupincludes
an oxygen atom; a sulfur atom, a nitrogén atom and a phosphorus
atom. Examplés of such a group are preferably an alkoxy group,
an aryloxy group, a thioalkoxy group, a thioaryloxy group, an
alkylamino group, an arylamino group, an alkylphosphinoc group,

20 an arylphosphino group, a chelating ligand, and an aromatic or
aliphatic heterocyclic group having an oxygen atom, a sulfur
atom, a nitrogen atom and/or a phosphorus atom in the ring.

Specific examples of the hetero atom-containing group are
amethoxy group, an ethoxy group, a propoxy group, a butoxy group,

256  a phenoxy group, a 2-methylphenoxy group, a 2, 6-dimethylphenoxy

group,za2,4,6—trimethylphenoxygroup,aiz-ethylphenoxygroup,

a 4-n-propylphenoxy group, a 2-isopropylphenoxy group, a
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10 [12]. R13 R13 R13 0/ [121 R13 R13 13 (In the formula, respective R13s
are independently of one another 15 a hydrogen atom a ggh@g%ﬁté;gﬁm a
hydr ocar bon group, a hal ogenated hydrocarbon group, a hydrocarbyl oxy group,
a silyl group or an amno group, and nmay be the same or different from
one another, and two or nore thereof may be bound with one another and may
forma ring.) 20 Specific exanples of R3 in the general fornmula [12] are
67 15 Novenber 2006 a hydrogen atom a fluorine atom a chlorine atom a

brom ne t | ny. r a

2- napht ﬁyF g%ﬁg?rbggl?ﬁeﬁ %? Q%OQJS)G Ela %%.b&gﬁ%ﬁ Ee ny g?%‘gp,p 3

2-fl Uor@DférgﬂBHEylEhgnE%Erhyf@ﬁﬁnYA 291604, - s 2 tirtlyl Hé&ﬂf}%p@‘iﬂﬁ phenyl
group, a 4-methoxyphenyl group, a 4-pyridyl group, a cyclohexyl group, a
2-i sopr pytphenplitglodpme thydpheyloxgr @tbum, reet hyl group, a triethylsilyl
group, a diphenylnmethylsilyl group, a 1-nethyl-I-phenylethyl group, a
1,1- dlnétﬁyﬂprpyt -yuaypphandxyhlgooomphe @y |4 -gredup xymhendXy pentep | uar ophenyl
grou but are not limted thereto. The above-nentioned chelating |Iigand
mea aﬂﬁg@hluehhoxmghen@w graiPoné SodrdiimEtihaE e nesn. I SpeRi fac

exanples thereof are acetyl acetonate, diimne, oxazoline, bisoxazoline,
2-chlorophenoxy group, a 4-nitrosophenoxy group, a

4-nitrophenoxy group, a 2-aminophenoxy group, a 3~aminophenoxy
group, a 4-aminothiophenoxy group, a 2,3,6-trichlorophenoxy
group, a 2,4,6-trifluorophenoxy group, a thiomethoxy group, a
10 dimethylaminogroup, adiethylamino group, adipropylaminogroup,
a2 diphenylamino group, an isopropylamino group, a
tert-butylamino group, a pyrrolyl group, a dimethylphosphino
group, a 2-(2-oxy-1-propyl)phenoxy group, catechol, resorcinol,
4-isopropylcatechol, 3-methoxycatechol, a
15 1,8-dihydroxynahpthyl group, a 1,2-dihydroxynahpthyl group, a
-biphenyldiol group, a 1,1'-bi-2-naphthol group, a
-dihydroxy-6,6"'-dimethylbiphenyl group, a
4',6,6"-tetra-tert-butyl-2,2'-methylenediphenoxy group and
a 4,4',6,6"'-tetramethyl-2,2"'- isobutylidenediphenoxy group.
20 Further, as the above-mentioned hetero atom-containing
group, there is exemplified a group represented by the following
general formula [11].
R'%;P=N- [11]
(In the formula, respective R'?s are independently of one another
25 a hydrogen atom, a halogen atom or a hydrocarbon group, and may
be the same or different fromone another, and two or more théreof

may be bound with one another and may form a ring.)
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terpyridine, acyl hydrazone, diethylenetriamne, 15 triethyl enetetram ne,
porphyrin, crown ether and cryptate. Specific exanples &\ R€mber 2006
above-nentioned heterocyclic group are a pyridyl group, an N—su%stituted

i mdazolyl group and an N-substituted indazolyl group. Preferable is a
pyridyl group. 20 Two cycl opent adi enyl t ype ani on skel et on-carryi ng groups,
t he cycl opent adi enyl type ani onskel eton- carrying group and the hetero
atom cont ai ni ng group, or two hetero atomcontaining groups may be bound
W th each otdwscdiieEdampPled HORTNiA Fiosiahiite ggh@%l@akmmang B] car bon
atom a silicone atom a nitrogen atom 25 an oxygen atom a sulfur atom or
a phospdmwos ashpfipoyen espRe) avelyoride aHish), a dlebolilod aPomipa HrsiRided is a
di val ent residual group in which an atombinding two Les is a carbon atom
a silicoben, 68 16dNogenttyan, 2006thpat gnowp ,nahregen] gromp ,aa mpageylat om a
sul fur atom and/or a phosphorus atom Mre preferred is a dival ent

resi duddT@Rupn L RORAPEH LG eHRMab neP Hyl taP Uies & teBt chvbph SRV a
silicone atom a nitrogen atom _an o§igen atom a sulfur atomand/or a 5

phoéphcﬁ FY SHORROBF o GreEP + RabY G APHE MUY R BRy i AFSTL AteR HEL SXHHP bi ndi ng

t LZS i t th 3 wh th t i ndi t LZS i

srﬁg|e?lé?#ﬁﬁﬁé%ﬁé.gﬁﬁﬁ%rf$2pﬁééﬁb|gggﬁﬁergo 'ggbgkgpﬁgg%ﬁ%&gréhpsl:uch as
t hy I ; tituted

oyl o D a - Blpchil aR A OUPouB it BEOROLELEn SE ORI LS

group) and &FurtH<id MRIDWIRN® HeQUD a tdnsidon N IHP Yo S ¥hsdrid ut ed
silylene group such as a dinethylsilylene group, a I ethyl'silyl ene group,

a di phesyh3sb Wxeng lgrNig] asggroup represented by the following formula

10 [12}.
R13
R13 ///N
13 /
R © (12]
H13 R13

(In the formula, respective R'’s are independently of one another

15 a hydrogen atom, a halogen atom, a hydrocarbon group, a
halogenated hydrocarbon group, a hydrocarbyloxy group, a silyl
group or an amino group, and may be the same or different from
one another, and two or more thereof may be bound with one another
and may form a ring.)

20 Specific examples of R'® in the general formula [12] are




tetramet hyl di silyl ene group and a di met hoxysilyl ene group, and 15 a hetero

atom such as a nitrogen atom an oxygen atom a sulfur 3gkem.andeo006
phosphorus atom Particularly preferred are a nethylene group, an ethyl ene
group, a dinmethyl methyl ene group (an isopropylidene group), a

di phenyl net hyl ene group, a dinethylsilylene group, a diethylsilylene
group, a 20 diphenylsilylene group and a di net hoxysilylene group. In the
general formula [10], X is a halogen atom a hydrocarbon group or ORI11.
Parti cud aridrodai 1d tomr ef eflableindeactus,e afcHiioghipolatet, zatoramiact i vity.
Specific exanples of the halogen atomare a fluorine atom 25 a chlorine
atom aniare edmenatan. i adbhenulogro¥pe hydroephtbyl growp,steat ed here
does not include the cycl opentadi ene type ani on__skel eton-carrying group.
Exanpl &5 PR Hy hgaPYRacuesr irouby 1 §90UE . NpY efb@imobbplrheaydgrioeide are an

| Kyl kyl , | d | k | )
gre?er%%gyg?%ﬁ%ﬁgéﬁLy¥rﬁﬁégggh5€$ﬁ rﬁngégg Eggﬂﬁznéﬁong?yanggsgfkyl gr oup
havij 7 | havi to.20 b t d
an a1 R RN B ey P00 P dp 1, 07 A PRREHC RYRRGPEL "GFOBRe &1 Kyl gr oup
havi ng 411;3,&1?&3(10@5'995,%%1&{9%961 gﬁb%ugrﬂ%om%nﬁgggugq n- propyl

group, an’i sopropy group, a n-puty p, a s
tert-bé Wergvalgrow), 16 MBENY1 05080, 9a Nt PEBENY 181 0UR, gdolipopPaNt yl group,

an anyl 10 group, a n-hexyl group, a n-octyl group, a n-decyl group, a
n- dodeciiiphgmnauime thyi-guidntladeeydp ,graoup mentiyd -n~eheosylle t@rydugroulhr a
preferred are a nethyl group, an ethyl group, an isopropyl group, a
t ert - bdt - SmeuRy Iarapydb @SAuURN cup? Shileyerphghyroupup and a

10 pentafluorophenyl group, but are not limited thereto.

The above-mentioned chelating ligand means a 1ligand having
more than one coordinating position. Specific examples thereof
are acetylacetonate, diimine, oxazoline, bisoxazoline,
terpyridine, acylhydrazone, diethylenetriamine,

15 triethylenetetramine, porphyrin, crown ether .and cryptate.

Specific examples of the above-mentioned heterocyclic
group are a pyridyl group, an N-substituted imidazelyl group
and an N-substituted indazolyl group. Preferable is a pyridyl
group.

20 Two cyclopentadienyl type anion skeleton-carrying groups,
the cyclopentadienyl type anion skeleton-carrying group and the
hetero atom-containing group, or two hetero atom-containing
groups may be boundwith each other directly or through a residual
group containing a carbon atom, asilicone atom, anitrogen atom,

25 an oxydgen atom, a sulfur atomor a phosphorus atom, respectively.

Assuchearesidualgroup,preferrediseadivalentresidualgroup

in which an atom binding two L%s is a carbon atom, a silicone
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Al'l of these al kyl groups may be substituted with a hal ogen 15 atom such
as a fluorine atom a chlorine atom a bromne atom or t Qdi m
Exanpl es of the al kyl group having 1 to 10 carbon atonsaaﬁhRﬁﬁﬁgrﬁkB
substituted with the hal ogen atomare a fluoronethyl group, a
trifluoronmethyl group, a chloronmethyl group, a triclloronethyl group, a
fluoroethyl group, a 20 pentafl uoroethyl group, a perfluoropropyl group, a
per fl uorobutyl group, a perfluorohexyl group, a perfluorooutyl group, a
per chl o5 08MoPY | n OF AdRen a8 165t CHHP IR aFRHP 22861 BurPEE BIOARAF&BYA group.
Further, all of these al kyl groups rmay be partially 25 substituted with an
al koxy gn@gpnsmb asom. "RbhexXyrgrevpeands &N BFADyt HfedidudD GurbPXy group
such as a phenoxy group or an aralkyloxy group such as a benzyl oxy group.
70 15 Nowewibibch 2006 tdix pdinoftwdid.’ar abkgl cgrivom dawm ng Bilbi@hear bons
are a benzyl group, a (2-nethyl phenyl)nethyl group, a
( 3- net hytpheny IDitdgen gricam, an Exygerhgltorenyl jaefaylagemwnd/er a
(2,% di met hyl phenyl ) met hyl group, a 5 (2, 4-di net hyl phenyl ) met hyl group, a
: d|%‘?$\9ﬂ‘%\éﬁ)ﬂt)%t E?PV@FlGGpth%t a(lefGllﬂ‘i“PréttW %%%?F%Fh?la@%up, a

2
2.5, o TRl R Sy e Epinas o8-t R AR A 5 o,
ff %05 P BYLRRSRY! 0B 8L8YP sfect £1é SeddgES IWRhanYE )E{g&g hyl

alkylene groups such as a methylene group, an ethylene group

(
(
(
a
gro
and a propylene group, substituted alkylene groups such as a
10 dimethylmethylene group (an isopropylidene group) and a’
diphenylmethylene group, a silylene group, a substituted
silylene group such as a dimethylsilylene group, a
diethylsilylene group, a diphenylsilylene group, a
tetramethyldisilylene group and a dimethoxysilylene group, and
15 a hetero atom such as a nitrogen atom, an oxygen atom, a sulfur
atom and a phdsphorus atom. Particularly preferred are a
methylene group, an ethylene group, a dimethylmethylene group
(an isopropylidene group), a diphenylmethylene group, a
dimethylsilylene group, a diethylsilylene group, a
20 diphenylsilylene group and a dimethoxysilylene group.

In the general formula {[{10), X is a halogen atom, a
hydrocarbon group or OR'. Particularly, OR'' is preferable
because of high polymerization activity.

Specific examples of the halogen atom are a fluorine atom,

26 achlorineatom, abromine atomandaniodineatom. The hydrocarbon
group statedhere does not include the cyclopentadiene type anion

skeleton~carrying group. Examples of the hydrocarbon group
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EE—————

(2,4, 6-tinmethyl phenyl) et hyl group, a 15 (2,3, 4, 5-tetranet hyl phenyl ) net hyl
group, a (2,3,4,6-tetranethyl phenyl)nethyl group, a 15 November 2006

(2, 3,5, 6-tetranet hyl phenyl ) net hyl group, a (pentanethyl phenyl) et hyl
group, an (ethyl phenyl)nethyl group, a (n-propyl phenyl)nethyl group, an

(i sopropyl phenyl )nmet hyl 20 group, a (n-butyl phenyl)nethyl group, a

(sec- butyl phenyl ) nmet hyl group, a (tert-butyl phenyl)nethyl group, a
(n-pentyl phenyl ) net hyl group, a (neopentyl phenyl)nethyl group, a

(n-hexyl phen h kv1dgtBusCtat pienKyiImgirbyb ,gangryl group
(n-decyl%%ae%%* %‘%ﬁeh%e%%%,kyé agg(%-dodecyl pr?enyl)rret hyl group,_ a

napht hyl treg hyl agr(gﬁglaggoaﬁ, ard hé peedydretamy B 1gydugronbrikaptedel &t is a
benzyl group. All 0of These aral kyl groups may be partially substituted 71
15 Noverdgro 2006 aWoks ,aahakogHay htgmupidavidia 7f Faot? I ori ne
atom a bromi ne atomor an iodine atom an al koxy group such as t hoxy
group orammrstihaxypugr bapingné ary |26k pageipasaes %%gaarbr?eﬂb%&xfgqrgoﬁor an
ar al kyl oxy group such as a benz%ll oxy group. 5 Exanples of the aryl group
havi Bg Ghdwird TardonO acarBoRBr@toBSphenyl group, a 2-tolyl group, a 3-tolyl

o 2 % BlamiSelon b DA b 2 G A1
2.3, 6.1 rPBeA BhengrogP ol S e A BB TR By BRI G oup, 3
.5, 4, TR L By I P D = B RO et iy pheyl g oup, 2
pent amet byl phaimly 96526Rp , 28 eifadyiegybugr cameqpentyl group. an amy

10 group, a n-hexyl group, & n-octyl group, a n-decyl group, &

n-dodecyl group, a n-pentadecyl group and a n-eicosyl group.

More preferred are a methyl group, an ethyl group, an isopropyl

group, a tert-butyl group, an isobutyl group and an amyl group.
All of these alkyl groups may be substituted with a halogen

15 atom such as a fluorine atom, a chlorine atom, & bromine atom

or an iodine atom. Examples of the alkyl group having 1 to 10
carbon atoms which is substituted with the halogen ‘atom are a
fluoeromethyl group, a trifluoromethyl group, a chloromethyl
group, a trichloromethyl group, a fluorcethyl group, a

20 pentafluorcethyl group, a perfluoropropyl group, a
perfluorobutyl group, a perfluorchexyl group, a perfluorooctyl
group, a perchloropropyl group, 4 perchlorobutyl group and a
perbromopropyl group.

Further, all of these alkyl groups may be partially
25 substituted with an alkoxy group such as a methoxy group and

an ethoxy group, an aryloxy group such as a phenoxy group or

an aralkyloxy group such as a benzyloxy group.
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n- propyl phenyl group, an isopropyl phenyl group, a n-butyl phenyl 15 group, a
sec- butyl phenyl group, a tert-butyl phenyl group, a n-peqﬁ¥hRF§B¥Jﬂﬁ%oup, a
neopent yl phenyl group, a n-hexyl phenyl group, a n-octyl phenyl group, a

n- decyl phenyl group, a n-dodecyl phenyl group, a n-tetradecyl phenyl group,
a naphthyl group and an ant hracenyl group. Mire preferred is a phenyl
group. 20 All of these aryl groups may be partially substituted with a

hal ogen atom such as a fluorine atom a chlorine atom a brom ne atom or

an iodi ne atgample s dOXh & ISHC jrdn A nERUAXY 86080 c&Fbais efoXy
group, an aryloxy group such as a phenoxy group or an aral kyl oxy group

such asa adeiyy| exyugl 0dp( 22heEkgaphenyaf)meh@ryal kemylp ,greaoup having 3 to 20
carbon atons are an allyl group, a nethallyl group, a crotyl group and a
1, 3-di phemythetphapehyhe ghpliprMMp eaplefreeticgl phenph)aethyl gmuyp., 72 15
Novenber 2006 and a nethallyl group. Wien X is a hal ogen atomor a
hydrocdtbbh-@ﬁ@imﬁtmw%@bﬁnﬁﬂ¥mﬁthYé gredbPer Bne atom a nethy group, an

et hyl group,_a n-propyl rou an isopropyl group, a n-butyl group and a
ben%yl &ﬁ(gh91@F¢hY¥PE@@%gémﬁghYérﬁﬁPﬁpﬁlé], ais a nunber satisfying 0 <

a < 8§, [ nunber sat i i < b S 8_ and both are appropriately

selecté@hﬁgﬁﬁﬂﬁégkiﬁﬂﬁPYiixegﬁggcgrB?pNQ? Wiile, R11 in the OR11 is a

hydr oc | §7 040 d rogarbon group. Exanples of the

hydroc2§ %ﬁ:%ﬁcnu)ég%;aﬁﬂ?%ﬁﬂ§ﬁg§§og6§% b,gan aral kyl group and an aryl

group. &yﬁﬁjﬁfmgkﬁyékﬁghfdkﬁétﬂfpugrbﬁﬁ[ng 1 to 20 carbon atons, an aral kyl
0

group having 7 t carbon atons and an aryl group having 6 to 20 carbon
at ons. (Ieciimetlexampdesl ihetiepl qreupheasane as those nentioned above.
10 (2,3,4-timethylphenyl})methyl group, a
(2,3,5-timethylphenyl)methyl group, a
(2,3,6-timethylphenyl)methyl group, a
(3.4,.5-timethylphenyl)methyl group, a
(2,4,6-timethylphenyl)methyl group, a
15 (2,3,4,5-tetramethylphenyl)methyl group, a
(2,3,4,6—tetramethylphenyl)methyl groﬁp, a
(2,3,5,6-tetramethylphenyl)methyl group, a
({pentamethylphenyl)methyl group, an (ethylphenyl)methyl group,
a (n-propylphenyl)methyl group, an (isopropylphenyl)methyl
20 group, a (n-butylphenyl)methyl group, a
(sec-butylphenyl)methyl group, a (tert-butylphenyl)methyl
group, a (n-pentylphenyl)methyl group, a
(neopentylphenyl)methyl group, a (n-hexylphenyl)methyl group,
a {n-octylphenyl)methyl group, (n-decylphenyl)methyl group, a
25 (n-dodecylphenyl)methyl group, a naphthylmethyl group and an
anthracenylmethyl group. More preferred is a benzyl group.

All of these aralkyl groups may be partially substituted




Exanpl es of the hal ogenated hydrocarbon group are a hal ogenated 15 al kyl

group, a hal ogenated aryl group and a hal ogenat ed aralkyHSbghgﬁglcﬁmgferred
are a hal ogenated al kyl group having 1 to 20 carbon atons, a afogenated

aryl group having 6 to 20 carbon atons and a hal ogenated aral kyl group
having 7 to 20 carbon atons. Specific exanples of the hal ogenated al kyl
group are a 20 fluoronethyl group, a difluoronethyl group, a
trifluoronmethyl group, a chloronethyl group, a dichloronethyl group, a

t ri chl orrretahya lggenp atembsachnes hy | £ yauin e atdirr arondidniine gritoop, a
tribrononet hyl group, an iodonethyl group, a diiodonethyl group, a

trii odaneromiingradg omahnl it e BEbmgrasup LkoBY A rfiun sUEbashy meghedy, a
trifluoroethyl group, a tetrafluoroethyl group, a pentafl uoroethyl group,
a chl orB&Hy 0T @io§:hox ¥ i NG 0 STh AT YOsp I T8 Uh isémlbraéetahPPe@Pﬁé , a 73
15 Novenber 2006 tetrach] oroethyl group, a peptachloroethyl group, a

br omoetFHAUP o aF B HHEt u%r%%%g ﬁstgiﬁ?ﬂﬁﬁ ?ﬁylg§¥88p, a

tetgab I t ab t . , ,
per Pl uor obuts gD 0% P8 S G PuBentyi AT by 29 SEfpot ALRe DNLP 2
perf | UGt BERY) gr3piPa zateﬁg&'g&%ﬁﬂ,og%%olgﬂoypmua Res T 4oy DReBbadecy!
group, pet T IPUor 6éi cosyl group, a perchl oropropyl group,” a

per chi of GbU Wy 19F 10Wkodp Ped CH) HL0PBPL Vir@EPLPa 2, Pekghi,or ghoupl, agroup, a
per chl orooctyl” group, a perchiorododecyl group, a 10 perchl oropent adecyl

group, 23 spetyditlorasiqosyd Jroupylal perdumogr dpyxgiplpgrauper br onobut yl
group, a perbronopentyl group, a perbronohexyl group, a perbronooctyl
i Qﬁh&

group, %a3.gertyioreddadadignyyy gupura pet bt dhopei APheR vl FTANP a2

10 2,3,6-trimethylphenyl group, a 2,4,6-trimethylphenyl group, a
3,4,5-trimethylphenylgroup, a2,3,4,5-tetramethylphenyl group,
az2,3,4,6-tetramethylphenylgroup, a2,3,5,6-tetramethylphenyl
group, a pentamethylphenyl group, an ethylphenyl group, a
n-propylphenyl group, an isopropylphenyl group, a n-butylphenyl

15 group, a sec-butylphenyl group, a tert-butylphenyl group, a
n-pentylphenyl group, a neopentylphenyl group, a n-hexylphenyl
group, a n-octylphenyl group, a n-decylphenyl group, a
n-dodecylphenyl group, a n-tetradecylphenyl group, a naphthyl
group and an anthracenyl group. More preferred is a phenyl group.

20 All of these aryl groups may be partially substituted with
ahalogen atom such as a fluorine atom, achlorine atom, a bromine
atom or an iocdine atom, an alkoxy group such as a methoxy group
or an ethoxy group, an aryloxy group such as a phenoxy group
or an aralkyloxy group such as a benzyloxy dgroup.

25 Examples of the alkenyl group having 3 to 20 carbon atoms
are an allyl group, a methallyl group, a crotyl group and a

1,3-diphenyl-2-propenyl group. More preferredareanallyl group
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per br onoei cosyl group. 15 Specific exanples of the hal ogenated aryl group

are a 2-fluorophenyl group, a 3-fluorophenyl group, a 41§¥HQ&BBQQEME
group, a 2,4-difluorophenyl group, a 2,6-difluorophenyl group

3, 4- dlfluorophenyl group, a 3,5- d|fluorophenyl a 3,4,5- trlfluorophenyl
group, a 2,4,6-trifluorophenyl group, a 20 2,3,5,6-tetraf|uorophenyl
group, a pentafluorophenyl group, a
2,3,5,6-tetrafluoro-4-trifluoronethyl phenyl group, a

2,3,5, 6; ﬁ&téaééﬁﬁéf?éipgggaﬁluorophenylphenyl group, a

perfluoro 1-na up, - a perfluoro-2-naphthyl group, a 2-chlorophenyl

group, a 3-gh %Esra/hl AR afofi-hl0noRbERYLD3D @roup, preXeried
-di chl or ophen ?ﬂgroup, g 2, 6 dlchloropﬁenyl group, a 3, 4-dichl orophenyl

group, R a¥eda Iy OIHE @M@xﬂﬂya methy? gdofpt,r anhdtirydr gpbepy| a gr-qumpial
2,3,5, 6-tetracl | orophenyl 74 IS Novenber 2006 group, a pentacl!| orophenyl

group, gréus, mbikeprapyllogrobpt, r & o mrionktdrndyshenyl agwju@yl group.
2,3,5,6-tetrachl oro-4-pentachl or ophenyl phenyl group

per 5hi or o- | -Traptienydengoab, fermeka hl M b- 2 nkp i Hy-}mtIﬁ%Lﬁ?tJas@i?%r%rmphenyl
group, a 3-hronophenyl group, bromopheny| . qroup, _a.2 4- |bronDphenyI
group, @ 2,%- 8i-bPoikspRe RAMP§To L?ﬁ‘tlsaﬁ@-rfﬁ dl o c}?m'ph nyfmarBﬁ'BH

3, 5- di br ono hen rlbro hen r 2

2, 3, 5, FRRERbH F%ﬁ%eﬁ?%eﬁg8a epsnggﬂgaéPo% % eny 1§P€Spffa“io
2,3,5,6-tetrabr drtrihro APt igioly a halogenated
2,3,5,6-tetra f§%8R4 %éﬁ?ﬁ ﬁgﬂﬁi ) eﬁ§ grgﬁg pén:%efbfghn | - napht hyl

group, 12, @esLEPHs %rea@htﬁwém;gr@yaf the Ry80668PB0Y lgrefigure ad-doddphenyl
group, a4-iodophenyl group,

10 group, an aralkyl group and an aryl group. Preferred are an alkyl
group having 1 to 20 carbon atoms, an aralkyl group having 7
to 20 carbon atoms and an aryl group having 6 to 20 carbon atoms.
Specificexamplesthereofaxethesameasthosenmntionedabove.
Examples of the halogenated hydrocarbon group are a halogenated

15 alkyl group, a halogenated aryl group and a halogenated aralkyl
group. Préferfed are a halogenated alkyl group having 1 to 20
carbon atoms, a halogenated aryl group having 6 to 20 carbon
atoms and a halogenated aralkyl group having 7 to 20 carbon atoms.

Specific examples of the halogenated alkyl group are a

20 fluoromethyl group, a difluoromethyl group, a trifluoromethyl
group, a chloromethyl group, a dichloromethyl group, a
trichloromethyl group, a bromomethyl group, a dibromomethyl
group, a tribromomethyl gfoup, an iodomethyl group, a
diiodomethyl group, a triiodomethyl group, a £luoroethyl group,

25 a difluorcethyl group, a trifluoroethyl group, a
tetrafluoroethylgroup,apentafluoroethylgroup,achloroethyl

group, a dichloroethyl group, a trichloroethyl group, a
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a 2,4-diiodophenyl group, a 2,6-diiodophenyl group, a 15 3, 4-dii odophenyl
group, a 3,5-diiodophenyl, a 2,4,6-triiodophenyl group, j@ngvember 2006
2,3,5,6-tetrai odophenyl group, a pentaiodophenyl group, a

2,3,5,6-tetrai odo-4-triiodonet hyl phenyl group, a
2,3,5,6-tetrai odo- 4- pent ai odophenyl phenyl group, a 20 peri odo-I -napht hyl
group and a periodo-2-napht hyl group. Exanples of the hal ogenated aral kyl

group are a tris(pentafluorophenyl)nethyl group and

bis(tri £LuoLOABLINL ROCIHALIES Y o & LHeh 1 880 Ay1 RAF IS UbATomoEEheL T ed are
yr-g yl group,

a nmeth roup, an e an 1 sopropyl group, a tert-butyl group,

an i sobytyl, QrQUEibramb%itf'x!y‘}.OgQ%Phyla FrQuRonb Rl Upfadl yA group, a
phenyl group, a 2,6-di(teft-butyl)phenyl group, a pentafl uorophenyl group,

75 15 Noyepherorb8Bhya 3rdub,6at pehabbuompethyantgafdumor ephenyl phenyl group
and a benzyl group. As Rl11, particularly preferred are a nethyl group, a

phenyl gepfipuotogrépdl( yeouphuby pepfidmplrofpudyd, groyrentaaf | uor ophenyl group
and a benzyl group, and the nost 5 preferred is a phenyl_group. In the
trarfsi t penf eo nbpenhpd gndureps PSEFLIGTSN XYL FEPEP aP PEOFHAZLPCHYL] |
specific exanples of those having a titaniu tog% egtgéégogiugagt9n1or a
haf ni ungFeERl BPeERdITARGAqTH FECHP -af T Gt ROTOP y* group

D1 S(cycl opent i e LoLL ATl Btdpctpropys oxove, o

e L SPERLAA SR B oo, asercntoronen

bi s(tergzbuhy! §Y5LLPERALABLERYN) Lirbapi, Ul Peri®hlidrddodecyl group, a

10 perchloropentadecyl group, a perchloroeicosyl group,
aperbromopropylgroup,aperbromobutylgroup,aperbromopentyl
group, a perbromohexyl group, a perbromooctyl group, a
perbromododecyl group, a perbromopentadecyl group and a
perbromoeicosyl group.

15 Specific examples of the halogenated aryl group are a
2-fluorophenyl group, a 3-fluorophenyl group, a 4-fluorophenyl
group, a 2,4-difluorophenyl group, a2, 6-difluorophenyl group,

a 3,4-difluorophenyl group, a 3,5-difluorophenyl, a
3,4,5-trifluorophenyl group, a 2,4,6-trifluorcphenyl group, a

20 2,3,5,6—tetrafluoropheny1.grouﬁ,iapentafluorophenyl group, a
2,3,5,6-tetrafluoro-4-trifluoromethylphenyl group, a
2,3,5,6-tetrafluoro-4-pentafluorophenylphenyl group, a
perfluoro-1-naphthyl group, a perfluoro-2-naphthyl group, a
2-chlorophenyl group, a 3-chlorophenyl group, a 4-chlorophenyl

25 group, a 2,4-dichlorophenyl group, a 2,6-dichlorophenyl group,

a 3,4-dichlorophenyl group, a 3,5-dichlororophenyl, a

2,4,6-trichlororophenyl group, a 2,3,5,6-tetrachlorophenyl
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e e

bi s(1, 2-di et hyl cycl opent adi enyl )titani um di chloride, 15

bi s(1, 3-di net hyl cycl opent adi enyl )ti tani um di chl ori de, 15 November 2006
bi s(1- met hyl - 2- et hyl cycl opent adi enyl )titani um di chl ori de,

bi s(1- et hyl - 3- et hyl cycl opent adi enyl )titani um di chl ori de,

bi s(1- nmet hyl - 2- n-but yl cycl opent adi enyl ) ti tani um di chl ori de,

bi s(1- met hyl - 3-n- but yl cycl opent adi enyl )ti tani um di chl ori de, 20

bi s(1- met hyl - 2-i sopropyl cycl opent adi enyl )titani um dichloride,

bi s( 1- mgt-Bup- 3ai peREARKN e peRARIAGOUY,) td t ani um di chl ori de,
bis(1-tert-butyl-2-nmethyl cycl opentadi enyl)titanium 25 dichloride,
bi s(1-t er 8- Busykedraehhyroyal-apdretadireme thyilipgrenyh  gifain ord de,
bis(1,2,3-trimethylcycl opentadienyl)titanium 76 15 Novenber 2006

di chl or 2¢8, 5bbs ¢t &t 2asdhilorwehpleoyachiontordieariiDhanyani IFAURY ¢hl ori de,

bi s(tetranethyl cycl opentadi enyl )titanium _dichloride,

bi s( penperehhyroyéopphthdile SFOIP.t #nDERCIDiE o ifPh Pyl group. a

bi s(i ndenyl )titaniumdichloride,  bis(4,5,6,7-tetrahydraqinde |+ ani um
di cHl or 2deromppRepyloBERYP)t Pt éﬁibﬁr‘?i“'(ﬂﬁ&’m"é’?"i g oup. ¥ BARI

bi s(2- phenyi ndenyl )titani umdichlori A4
bis[2-(8F9¥§:5§t¥i%T%b€53@?ﬂ ?Bﬁ%né?%?%de%y%]Gt?%gﬁﬁTF R i ort de,

bi s[ 2- (4-tert - [ | T4 thary_ ' nvee,

bi s[ 2- (2- rf"fi"‘gg%l&gpﬁ%‘ )ﬁeﬁgﬁ’;#’ﬁdtgnfr]r‘}’lt :&tné’rﬁyﬁrrﬁﬁ%% oride, bis [ 2-
(4-met hyphepyk}s bpdRBphehylli §AohpMads ¢8| 61 Edeetrabromophenyl group,

bi s[ 2- (3, 5-di net hyl phenyl )i ndenyl Jtitani um di chl ori de,
a pentabromophenyl group, a
10 2,3,5,6-tetrabromo-4-tribromomethylphenyl group, a
2,3,5,6-tetrabromo-4-pentabromephenylphenyl group, a
perbromo-l-naphthyl group, a perbromo-2-naphthyl group, a
2-iodophenyl group, a 3~iodophenyl group, a 4-jiodophenyl group,
a 2,4-diiodophenyl group, a 2,6-diiodophenyl group, a
15 3,4-diiodophenyl group, a 3,5-diiodophenyl, a
2,4,6—triiodo§heny1.group, a2,3,5,6-tetraiodophenyl group, a
pentaiodophenyl group, a
2,3,5,6-tetraiodo-4-triiodomethylphenyl group, a
2,3,5,6-tetraiodo-4-pentaiodophenylphenyl group, a
20 periodo-l-naphthyl group and a periodo-2-naphthyl group.
Examples of the halogenated aralkyl group are a
tris(pentafluorophenyl)}methyl group and
bis(trifluoromethyl)phenylmethyl group.
As R!', particularly preferred are a methyl group, an ethyl
25 group,anisopropylgroup,atert—butylgroup,anisobutylgroup,
atrifluoromethylgroup,iiperfluorobutylgroup,zaphenylgroup,

a 2,6-di(tert-butyl)phenyl group, a pentafluorophenyl group,




A —, e

bi s[ 2- (pent af | uor ophenyl )i ndenyl Jtitani umdi chloride, 15

cycl opent adi enyl (pent anet hyl cycl opent adi enyl ) titani um disRNoo&hbea,2(06

cycl opent adi enyl (i ndenyl ) titanium dichloride,

cycl opent adi enyl (fluorenyl)titani umdichloride, indenyl(fluorenyl)titanium
di chl ori de, pentanethyl cycl opentadi enyl (i ndenyl) titaniumdichloride, 20
pent anet hyl cycl opent adi enyl (fl uorenyl)titani um dichl ori de,

cycl opent adi enyl (2- phenyl i ndenyl )titani um di chl ori de,

pent ame&hg|, 6y 6, 6perttadifd mpiro2-4ptpemta fiderdphenyaiphany Hi ¢rowR i ard a

di met hyl si | yl enebi s(cycl gpentadi enyl )titani umdichloride, 25

di met hybehEyLegredis( st hymsy‘@:r@tpﬁﬁ?hnipeﬁﬁﬁ%qecdaﬁrﬁrﬁ MGt BEHOFF ORP -

di met hyl si | yl enebi s(3- et hyl cycl opent adi enyl titani umdichloride, 77 15
Novenbe® PBBBYldBEKELRy| & |2y|ﬁéﬁé6itﬁr§-*&wqy|%y&peﬂﬁ%‘%ﬁ erfyl ) titani um

di chl ori de L et hyl si |l yl enebi s( 3-n-but yl cycl adj.eqny. Ltani um
di chl orpaﬁ?aghﬂ@?ﬂﬁ’?flw I 858&%%?,%-%:%%1% c@tgq%‘e%n:d;i%%%lr%%?ani um 5
di chl oride. dinethylsilyl bi 4- di met hyl cycl opent adi enyl ) titanium
di c% orPﬁ%feﬁi‘:g‘é_t E;%l g %F@%@bﬁ;‘%‘% di met hyl cycl opent adi enyl ) ti tani um
dichioride, 10 «aetyl ot L fRAGISESndoth TR htlets emepy adlecgoigral t ani um
di chl oride, dinethylsilylenebis(2,3-ethylnethylcyclopentadienyl)titaniu m
di chl orfg@emula [10], specific examples of those having a titanium atom,

a zirconium atom or a hafniummetal as the transition metal atom

are bis(cyclopentadienyl)titanium dichloride,

10 bis(methylcyclopentadienyl)titanium dichloride,
bis(ethylcyclopentadienyl)titanium dichloride,
bis(n-butylcyclopentadienyl)titanium dichloride,
bis(tert-butylcyclopentadienyl)titanium dichloride,

bis(1l,2-dimethylcyclopentadienyl)titanium dichloride,

15 bis(1l,3-dimethylcyclopentadienyl)titanium dichloride,
bis(l-methyl-2-ethylcyclopentadienyl)titanium dichioride,
bis({(l-methyl-3-ethylcyclopentadienyl)}titanium dichloride,
bis(l-methyl-2-n-butylcyclopentadienyl)titanium dichloride,
bis(1l-methyl-3-n-butylcyclopentadienyl)titanium dichloride,

20 ©bis(l-methyl-2-isopropylcyclopentadienyl)titanium
dichloride,
bis{l-methyl-3-isopropylcyclopentadienyl)titanium
dichloride,
bis(l-tert-butyl-2-methylcyclopentadienyl)titanium

25 dichloride,
bis(1l-tert-butyl-3-methylcyclopentadienyl)titanium

dichloride, bis(1,2,3-trimethylcyclopentadienyl)titanium




I IIIIII————

di met hyl si |l yl enebi s(2, 4-et hyl net hyl cycl opentadi enyl )titaniu 15 m
di chl oride, dinethylsilylenebis(2,5-ethylnethylcycl opent pgiNemgthhdri208fi u  m
di chl ori de, dinethylsilylenebis(3,5-ethylnethylcyclopentadienyl)titaniu m
di chloride, 20 dinethylsilylenebis(2,3,4-trimethylcyclopentadienyl)titaniu
m di chl ori de, dinethylsilylenebis(2,3,5-trinmethylcyclopentadienyl)titaniu
m di chl ori de, di nmethyl silyl enebis(tetyanethyl cycl opentadi enyl)titanium 25
dichloride, dine thylsilylenebis(indenyl) titaniumdichloride,
dinethyP§&ﬁyb§mggtsbgsmngbyMLmd&mykﬁ@humﬁhﬂp&ﬁﬁﬂﬂkﬂﬂ&kitltanlum
di met hylsilyl enebis(2-tert-butylindenyl)titaniumdichloride, 78 15 Novenber
2006 dimethyksikyl Paehitet2apedhydcyyilionearhAdiemyan tih A ¥ or i de,
di met hyl si |l yl enebi s(2,4,7-trimethylindenyl)titani WI, ichlqride,
di met hyas&:hybemebi,s@ismwwmw(ﬁémweﬂﬁ AR5 di chi ori de,
di met hyl si | yl enebi s(4, 5- benzi ndenyl )titanium dichloride,
di net hyischybshdbi.s( 2- net hyl - 4, 5- benzi ndenyl ) ti tani um dichl ori de,

i tanium dichl oride,

g; %t E;L;;k%gggg:@%ﬁ%ﬁ% :dﬂ%%%% !et'ani um 10 dichloride,

i et hyLsLi it EneblS( 2 1Bk - hhe fndend o 14 @ninems b ohi ori de.
bis(fluorenyl)titanium dichloride,
bis(2-phenyindenyl)titanium dichloride,
bis[2—(bis—3,5—trifluoromethylphenyl)indenyl]titanium

10 dichloride, bis[z-(4—tert-butylphenyl)indenyl]titanium
dichloride, bis[2—(4—trifluoromethylphenyl)indenyl]titanium
dichloride, bis[2—(4—methyphenyl)indenyl]titaniunlQichloride,
bis[2—(3,5—dimethylphenyl)indenyl]titanium dichloride,
bis[2-(pentaflﬁorophenyl)indenyl]titanium dichloride,

15 cyclopentadienyl(pentamethylcyc1opentadienyl)titanium
dichloride, cfclopentadienyl(indenyl)titanium dichloxide,
cyclopentadiényl(fluorenyl)titanium dichloride,
indenyl{fluorenyl)titanium dichloride,
pentamethylcyclopentadienyl(indenyl)titanium dichloride,

20 pentamethylcyclopentadienyl(fluorenyl)titanium dichloride,

cyclopentadienyl(2—phenylindenyl)titanium dichloride,
pentamethylcyclopentadienyl(2-phenylindenyl)titanium
dichloride, dimethylsilylenebis(cyclopentadienyl)titanium
dichloride,

25 dimethylsilylenebis(2—methylcyclopentadienyl)titanium
dichloride, dimethylsilylenebis(3—methylcyclopentadienyl)

titanium dichloride,

7




I EIIIIII——////

di chl oride, 15 di et hyl silyl enebi s(2-met hyl - 4-napht hyl i ndenyl ) titani um
di chl oride, dinethylsilylenebis(4,5,6,7-tetrahydroi ndeny]?d Nb{&ahbdtP006

di chl ori de, dinethylsilylene(cyclopentadienyl)(indenyl)titanium 20

di chl ori de, dinmethylsilylene(nethylcyclopentadienyl) (indenyl)titanium
di chl oride, dinethylsilylene(n-butylcyclopentadienyl)(indenyl)titanium
di chl oride, dinethylsilylene(tetranethylcycl opentadienyl)
(indenyl)titani umdichloride, dinmethylsilylene 25

( cycl orrimeatrhvenyi Dy fd ey enf2 9m+b1at1ylmy<dl@ne@tadeenyl }titanium

di net hyl sil yl ene( net hyl cycl opent adi enyl ) (fl uorenyl)titani um. di | oride, 79
15 hbvémmmﬁgﬁnﬁé dlggtg;lsfayleneblg(%(n butylgyélopentadlenyiq

di met hyl si | yl ene(n-butyl cycl opentadi enyl ) (fluorenyl)titaniu mdichloride,
d|nethW%ﬁa%mwﬂmg%Qh#Qﬁkﬁﬁylcyclopentadlenyl) (i ndenyl ) titanium

R

nﬁthy S|Lylgﬁg%cyclopentadlenyl)(tetranethylcyclopentadie nyl)titani um
i cAl ordi hylsiIyIene(tetranethylcyclopentadienyl)

(fl uor tf e{/ﬂ{} 3}11 g(i d.?+d£ﬁ{&{19§’f@§'@ﬂb§éﬁthﬂhéﬂymm 1@ taniiahi ori de,
(0]

pent arme adienyl "t it aniumtrichloride,
cyclopqﬁkﬁgdywdgdlnethylan1do) titani umdi chl oride,

cycl opent adi enyl ((phenoxy) titani um di chl ori de,
cyclop&mﬁgﬁuymﬁiﬂ&lbnhﬁ&ﬂh@l@h@nmé?hylamcLﬂpentﬁﬁéﬁnﬂé)tltanlum

dichloride,

10 dimethylsilylenebis(B,4-dimethylcyclopentadienyl) titanium
dichloride,
dimethylsilylenebis(z,3-ethylmethylcyclopentadienyl)titaniu
m dichloride,
dimethylsilylenebis(z,4-ethylmethylcyclopentadienyl)titaniu

15 m dichloride,
dimethylsilylenebis(z,5-ethy1methylcyclopentadienyl)titaniu
m dichloride,
dimethylsilylenebis(3,5—ethylmethylcyclopentadienyl)titaniu
m dichloride,

20 dimethylsilylenebis(z,3,4—trimethylcyclopentadienyl)titaniu
m dichloride,
dimethylsilylenebis(z,3,5—trimethylcyclopentadienyl)titaniu
m dichloride,
dimethylsilylenebis(tetramethylcyclopentadienyl)titanium

25 dichloride, dimethylsilylenebis(indenyl) titaniumdichloride,
dimethylsilylenebis(2-methylindenyl)titanium dichloeoride,

dimethylsilylenebis(2—tert-butylindenyl)titanium dichloride,

78




cycl opent adi enyl (2, 6-di i sopropyl phenyl)titani umdichloride, 15

cycl opent adi enyl (2, 6-di -tert-butyl phenyl)titani um dichl oy Ng€ember 2006

pent anet hyl cycl opent adi enyl (2, 6-di met hyl phenyl ) titani um dlchlorlde

pent anmet hyl cycl opent adi enyl (2, 6-di i sopropyl phenyl )titanium 20 dichlori de,
pent anet hyl cycl opent adi enyl (2, 6-tert-butyl phenyl)titanium dichloride,

I ndenyl (2, 6-di i sopropyl phenyl)titanium dichloride,

fl uorenyl (2, 6 diisopropylphenyl)titaniun1 di chl oride, 25

di net hy SI| n digghabirde.
dineth ene open%ggign%*%%éﬁgggﬂaéxgigﬁgggggyplFé% 80 1§ Novenber

2006 i i%#? b 4,7-trimethylindenyl)titanium

di et hy m%¥ﬁ¥1§% %ﬁmﬁﬁadlenyl)(S 5- d?nethyl 2- phenoxy)t itanium

di chl ordida,1 fiid hyl silyl ene(cycl opentadi enyl ) (3-tert-butyl -2-phenoxy)t 5
i tani um di chlori de,

d|netWﬁjﬁéﬁﬁymgixyméﬁgmwﬁaﬂ+mmyh?£84%anpbqpyilﬁdﬁewﬂyIlzanéﬁénoxy)
titani um di chl ori de,

di Nt hydisiH ydweinid o \dirnseny bei Enyen¢Bis! d; 5tbepzbadgny2) sHEANLERY) ti t ani um
dichloride, 10 dinmethylsilylene(cyclopentadienyl)(5-nethyl-3-phenyl-2-phen
oxy) ti tamhiaas or i de,

dlnethyIS|Ierne(cch entegleng%%$o?r baRyt ¥hahoey B kShli¥m

1-5 nEt
dichloride, dlmethy151lylenebls(2—phenylindenyl)titanium

dichloride, dimethylsilylenebis(4—phenylindenyl)titanium

10 dichloride,
dimethylsilylenebis(2-methyl-4-phenylindenyl)titanium
dichloride,
dimethylsilylenebis(2—methyl-5—phenylindenyl)titanium
dichloride,

15 dimethylsilylenebis(z-methyl—4-naphthylindenyl)titanium
dichloride, '
dimethylsilylenebis(4,5,6,7—tetrahydroindenyl)titanium
dichloride,
dimethylsilylene(cyclopentadienyl)(indenyl)titanium

20 dichloride, dimethylsilylene(methylcyclopentadienyl)
(indenyl)titanium dichloride,
dimethylsilylene(n—butylcyclopentadienyl)(indenyl)titanium
dichloride, dimethylsilylene(tetramethylcyclopentadienyl]
(indenyl)titanium dichloride, dimethylsilylene

25 (cyclopentadienyl) (fluorenyl)titanium dichloride,

dimethylsilylene(methylcyclopentadienyl)(fluorenyl)titanium

dichloride,




di met hyl si |l yl ene(cycl opent adi enyl ) (5-nmethyl -3-trimethylsily 15

1- 2- phenoxy) titani umdi chl ori de, 15 November 2000

di met hyl si | yl ene(cycl opent adi enyl ) (3-tert-butyl-5-nmethoxy-2

- phenoxy) titani um di chl ori de,

di net hyl si |l yl ene(cycl opent adi enyl ) (3-tert-butyl-5-chl oro-2- phenoxy)

titaniumdichloride, 20

dinethylsiIyIene(cyclopentadienyl)(3,5-dianyl-2&?ggnoxy£%hbﬁé%g%§¥q

di chl orj de,, . di,net-hvl si I Y Opepéntadéhghyl vaypny- i tan

iun]digﬁwaﬁhﬁgs%ﬁi%éﬂ%ﬁ%;ﬁ%#%ﬁé%cyclopentadienyl)(l-naph %ﬁék%yx?)titanium
Oxy

25 di chl or.i de, . di et Lty eael éﬂgltqtt@@@hbﬁé?&ﬁ}P?@?& titani um
di chl o d{el,&%%%inrﬁéerﬂ%ooe "

dinethy¢%Eéé%fgygiggﬁwwmy@iopbaradeenyl)(3-nethy|-2-phenoxy Ytitani um

di chl or I met hyl si | yl ene( et hyl cycl o adi_en ' lyl - 2- phe
noxy)tidfﬁ@tﬁﬂI&Iﬁ&Iﬁﬁdéin&enyl)(fluoren$$?¥1gan1¥h)%ic%f@ﬂﬁ%ﬁy p

di met hyl si | yl ene( et hyl cycl opent adi enyl.) (3=1.er ty= b phiZebhe noxy)titani um
di clyl oraﬂeetldjrmaihylemelyiéh‘égﬁefﬁi}b’iﬁF%%@%E“g‘d}%%%l%f 3- tegr t - but yl - 5- et

hyl - 2- phenoxy) ti tani um di chlorid . tramethylcyclopentadie

di et hydjsrheymxeh%%hfé%ﬁw&98&’5;88&{‘389%%{}??()é,t S5 tent-batyl 10

2- phenoxy titaniun1dich% rigge

di et hyrgl) {1 baREHBt fyf ggfcopeht adi enyl ) (5- et hyl -3-)pheny| - 2-phenoxy)

titaniumdichl ori + ethylcyclopentadienyl

di net hyﬁ%ﬁ“?’§£§5g3%g§?ﬁ9f’é§§| opent adi enyl)(3-tert-butyl diyeth . o
(£luorenyl)titanium dichloride, cyclopentadieny

. . . . L de.,
10 trichloride,'pentamethylcyclopentadlenylt1tan1Uﬂ1trlchlorl

cyclopentadienyl(dimethylamido)titanium dichloride,

cyclopentadienyl(phenoxy)titanium.dichloride,

cyclopentadienyl(z,6—dimethylphenyl)titanium dichloride,

. . {de,
cyclopentadienyl(z,6—diisopropylphenyl)tltanium dichlorid

15 cyclopentadienyl(Z,6—di-tert-butylphenyl)titanium

dichloride,

pentamethylcyclopentadienyl(2,6—dimethylphenyl)titanlum

dichloride,

pentamethylcyclopentadienyl(2,6—diisopropylphenyl)titanlum

20 dichloride,

pentamethylcyclopentadienyl(2,6—tert—butylphenyl)tltanlum

dichloride, indenyl(2,6—diisopropylphenyl)titanium

dichloride, fluorenyl(z,6—diisopropy1phenyl)titanium

dichloride,
25 dimethylsilylene(cyclopentadienyl)(2-phenoxy)t1tan1um
dichloride,

dimethylsilylene(cyclopentadienyl)(3—methyl—2—phenoxy)t1tan
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yl silyl-5-nethyl - 2- phenoxy) titani umdi chl oride, 15
dinethylsiIyIene(nethylcyclopentadienyl)(5-nethyl-3-trinq%qmnmnﬁmrzooﬁ

yl silyl -2- phenoxy) titani um di chl ori de,

di et hyl si | yl ene( et hyl cycl opent adi enyl ) (3-tert-butyl -5-net

hoxy- 2- phenoxy) titani um di chl ori de,

di met hyl si | yl ene(net hyl cycl opent adi enyl ) (3-tert-butyl-5-chl 20

or o- 2- phenoxy) titani um di chl ori de,

di met hyli gl yliengomraky ! cycl opent adi enyl ) (3, 5-di anyl -2-pheno xy)titani um
di chl ori de, dinethylsilylene(nethylcyclopentadienyl)(3-phenyl-2-phenoxy
)titani ammdthflleiilgeena3 cyclopentadienyl)(3,5-dimethyl-2-phenoxy)t

di met hyl si | yl ene( et hyl cycl opent adi enyl ) (1- napht hox-2-yl)ti tanium

di chl or ittenidinmdtibhlleliyleane( n- but yl cycl opent adi enyl ) (2- phenoxy)titaniu 82
15 Novenber 2006 mdichloride,

di met hyfsneyheheidvdengl eyclopentadienyl) ) R ety byt phehoieRgxy &ini um
di chl oride, di nethylsilylene(n-butyl cycl opentadi enyl) (3, 5-dinethyl-2-ph 5
enogi)t?FaﬂFBW1GFG%FBFFG&;

di met hylsil vyl ene(n-butyl cycl opentadj.enyl -tert-Qutyl-2-ph _.e titani um
G onl oy ERe VBT REE Ty neey PeraRRRR A e o R R L e L e

t hyl - 2- k ks L chl i.de, 10

et oPeRoY) ELEERLUE Bueliaiide, 20 o i tert-butyl

- 2- phen@ue thi a8 wpn dhelpkb9ehd@entadienyl) (3, 5-di-tert-butyl-2-phen

di met hyl si | yl ene(n-butyl cycl opent adi enyl ) ( 5- net hyl - 3- phenyl
- 2- phenaxy) titanium dichlloride,

10 dimethylsilylene(cyclopentadienyl)(5-methyl-3-phenyl-2-phen
oxy)titanium dichloride,
dimethylsilylene(cyclopentadienyl)(3-tert-butyldimethylsily
1-5-methyl-2-phenoxy)titanium dichleride,
dimethylsilylene(cyclopentadienyl) (5-methyl-3-trimethylsily

15 1-2-phenoxy)titanium dichloride,
dimethylsilyléne(cyclopentadienyl)(3-tert—butyl—5—methoxy—2
-phenoxy)titanium dichloride,
dimethylsilylene{cyclopentadienyl) (3-tert-butyl-5-chloro-2-
phenoxy)titanium dichloride,

20  dimethylsilylene(cyclopentadienyl)(3,5-diamyl-2-phenoxy)tit
anjum dichloride,
dimethylsilylene(cyclopentadienyl) (3-phenyl-2-phenoxy)titan
jum dichloride,
dimethylsilylene(cyclopentadienyl){(l-naphthox-2-yl)titanium

25 dichloride,
dimethylsilylene{methylcyclopentadienyl)(2-phenoxy)titanium

dichloride,
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di met hyl si |l yl ene(n-butyl cycl opentadi enyl)(3-tert-butyldinet 15

hyl si |yl -5- et hyl - 2- phenoxy) titani um di chl ori de, 15 November 2006

di met hyl si | yl ene(n-butyl cycl opent adi enyl ) (5-met hyl -3-tri net

hyl si | yl - 2- phenoxy) titani um di chl ori de,

di et hyl si | yl ene(n-butyl cycl opentadi enyl)(3-tert-butyl-5-ne

t hoxy- 2- phenoxy) titani um di chl ori de, 20

di met hyl si | yl ene(n-butyl cycl opent adi enyl ) (3-tert-butyl-5-ch

Tor 0- 2- phEnmanytl didan 1eae méitloy 1 ceclopentadienyl) (3-methyl-2-phenoxy

di met hyl si |l yl ene(n-butyl cycl opent adi enyl ) (3, 5-di anyl - 2-phen oxy)titani um
di chl ori de;itdamietmhydisth\deidd n- but yl cycl opent adi enyl ) ( 3- phenyl - 2- phenox 25
y)titaniumdi chloride, dinmethylsilylene(n _. .

- but yI cy iaisditvad i wA g e (wrihy Hoxc bopen t adienyit) 63 cRr 8imgéhyl-2-phe

di met hyl silyl ene(tert-butylc cjggentadienyl)(2-phenoxy)tita 83 15 Novenber
2006 ni BAXNIHtEm dichloride,

di net byl sj.l yl.ene(t.ert.-butyl cycl popent adi e - yl-2:D o%Y )Lt Lt ani um
di chi‘or 1 dimesie Y R R Lo ko Lk Py B R 72 S
- phenoxy) ti .um. di. chl or | .
dinethyléFféﬁg%g%ﬁgﬁﬁhéﬁ%ﬁ%%%ﬁ%%bntadienyl)(3-tert-butyl-2

- phenoXy )4jinfeabivii idiyad A il hylcyclopentadienyl) ( 3-tert-butyl-5-met

di et hyl si Iyl ene(tert-butyl cycl opentadienyl)(3-tert-butyl-5

- et hyl - Zynhenghendstyey itardiwh | @i diebor ide ,

di met hyl silyl ene(tert-butyl cycl opentadi enyl)(3,5-di-tert-bu

tyl - 2- phedmethtyilisddiviarnd (oid thy eyclopentadienyl) (3, 5-di-tert-butyl-

di met hyl silyl ene(tert-butyl cycl opent adi enyl) (5-net hyl - 3- phe
nyI-EJph@n@bﬁﬂﬁﬂﬂ%ﬁ%ﬁﬁQﬁQﬂﬂ&%QQi;rlqe-

dimethylsilylene{methylcyclopentadienyl) (5-methyl-3-phenyl-

2-phenoxy) titanium dichloride,
dimethylsilylene(methylcyclépentadienyl)(3—tert—butyldimeth
ylsilyl-5-methyl-2-phenoxy)titanium dichloride,

15 dimethylsilylene(methylcyclopentadienyl)(5-methyl-3-trimeth
yvlsilyl-2-phenoxy)titanium dichloride,
dimethylsilylene(methylcyclopentadienyl) (3-tert-butyl-5-met
hoxy-2-phenoxy}titanium dichloride,
dimethylsilylene{methylcyclopentadienyl)(3-tert-butyl-5-chl

20 oro-2-phenoxy)titanium dichloride,
dimethylsilylene(methylcyclopentadienyl) (3,5-diamyl-2-pheno
xyltitanium dichloride,
dimethylsilylene(methylcyclopentadienyl) (3-phenyl-2-phenoxy
Ytitanium dichloride,

25 dimethylsilylene(methylcyclopentadienyl)(1l-naphthox-2-yl)ti
tanium dichloride,

dimethylsilylene{n-butylcyclopentadienyl) (2-phenoxy)titaniu
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di mret hyl silyl ene(tert-butyl cycl opentadienyl)(3-tert-butyldi 15

nmet hyl si |l yl - 5- et hyl - 2- phenoxy) titani um di chl ori de,
dinethylsiIyIene(tert-butylcyclopentadienyl)(5-nethyl-S-EPBbvmnhﬂZOOG
met hyl si | yl - 2- phenoxy)titani um di chl ori de,

di et hyl silyl ene(tert-butyl cycl opentadienyl)(3-tert-butyl-5

- met hoxy- 2- phenoxy) titani um di chl oride, 20

di mret hyl sil yl ene(tert-butyl cycl opentadi enyl) (3-tert-butyl-5

- chl or o- @- ghehaxy)idiet,ani um di chl ori de,
dinethylsiIyIene(tert-butylcyclopentadienyI3(3,5-dianyI-2-f

henoxy) t iimetbmlgidylienieda-butylcyclopentadienyl) (3-methyl-2-phenox
di met hyl sil yl ene(tertnethyl cycl opentadi enyl) (3-phenyl -2-phe 25
noxy) ti t EntdFaaien 6dc prldY,

Dy LR L s el RSP AL STV PP X fidendd Lo L BRI U
di hyl si |yl t et hyl | t adi ) (2-ph tit [

i chiPor | GRONHY REEROIR B eraBE et nyl cyel bpent adi enyl ) (3- et hyl - 2- ph
enoxy)t'&?@%ngg%gg#ﬁ%h@?ﬁgﬁutylcyclopentad%?%z%%(3-tert-butyl—2-ph

di net hyl s r amet cycl opent adi enyl di net hyl -
2jphenox&iék?@@ﬁ%ﬁhﬂhﬁhHQ&M@&ride, _

di met hyl si | yl ene(tetranet hyl cycl opent adi enyl ) (3-tert-butyl -

2- phenox@imetagilealgilehkedni-datylcyclopentadienyl} (3-tert-butyl-5-me
di met hyl si | yl ene(tetranet hyl cycl opent adi enyl ) (3-tert-butyl 10

5- net hyl tRyphenprerekydsigendiushddahderide,

di met hyl silyl ene(tetranethyl cycl opentadi eny])(3,5-di-ferf-b
utyﬂDZYp@%ﬁéﬁpyggg&ﬁ;gﬁp&p%py%m;ﬁ%clopentgﬁgéﬁyf%(3,§—J£-tert—butyl

dimet hyl sb | v}, gR8LL L 2IRE N GehaRgtAdi enyl ) (5- met hyl - 3-ph
dimethylsilylene(n-butylcyclopentadienyl) (5-methyl-3-phenyl
-2-phenoxy)titanium dichloride,
dimethylsilylene(n-butylcyclopentadienyl)(3-tert-butyldimet

15 hylsilyl—5-methyl-2~ph¢noxy)titanium dichloride,
dimethylsilylene(n-butylcyclopentadienyl)(5-methyl-3~trimet
hylsilyl-2-phenoxy)titanium dichloride,
dimethylsilylene{n-butylcyclopentadienyl)(3-tert-butyl-5-me
thoxy-2—phenoxy)titanium dichloride,

20 dimethylsilylene(n-butylcyclopentadienyl)(3-tert-butyl-5-ch
loro-2-phenoxy)titanium dichloride,
dimethylsilylene(n-butylcyclopentadienyl) (3,5-diamyl-2-phen
oxy)titanium dichloride,
dimethylsilylene(n~butylcyclopentadienyl) (3-phenyl-2-phenox

256 y)titanium dichloride, dimethylsilylene(n

| -butylcyclopentadienyl)(1l-naphthox-2-yl)titanium dichloride,

dimethylsilylene(tert-butylcyclopentadienyl)(2-phenoxy)tita
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enyl - 2- phenoxy) titani um di chl ori de, 15

di mrethyl silyl ene(tetranethyl cycl opentadi enyl ) (3-tert-but yk&;,vember 2006
i met hyl si |l yl -5-net hyl - 2- phenoxy) titani um di chl ori de,

di met hyl si |l yl ene(tetramet hyl cycl opent adi enyl ) (5-net hyl -3-tr

I met hyl silyl-2-phenoxy)titaniumdichloride,

di met hyl si | yl ene(tetranet hyl cycl opent adi enyl ) (3-tert-butyl 20

5- met hoxy- 2- phenoxy) titani um di chl ori de,

di met hyl gkl @nehteknaeet hyl cycl opent adi enyl ) (3-tert-butyl -

5-chl oro- 2- phenoxy) ti tani um di chl ori de,

di met hyl gihyt ekt eylamet hprey tudydatyadiogren Ya B, enyli g/ imethyl- 2 -phe

phenoxy) titani um di chl ori de, 25

di et hyl soky) ehtahétumadgicintioeydeopent adi enyl ) ( 3- phenyl - 2- ph  enoxy) titani um

di chl ori de, dinethylsiIyIene&tetranethylcyclopentadiq&le(l;nag#tfogy-z 85

15 Novendéme ppdsilylened ssrdmbyitydicyicigpentadienyl) (3, 5-dimethyl-

dinethylsilylenegt[inethyIsLI |.cycl opent adi enyl ) (2- phenoxy) titanium

di ﬁhﬁbri dehempHE: ﬁ}l@ml&‘%gé(%rlf’ | si 1yl cycl opent adi enyl ) (3-methyl-2 5

- phenoxy)titani ym. di aride, : - t-butvl-2

di net hyl ?—’P?Eﬂ}ﬁgﬁhd‘?ﬁr&f‘ﬁ;?|t§FityPé‘&&lé’ﬁ’é:rﬁ?&nécr?yq’)e(’%{]s)-(d3| R

phenoxy)t ] ' I 1984 cn i d

dinethyls#%%ﬁé%g?g??%ég%y ??Fyﬁg§élgﬁentadienyl)(B-tert-but

yl - 2- pheapxyihi i anh Yhedet hbotl- 8@t yi@yclopentadienyl) (3-tert-butyl-5

di met hyl silyl ene(trinethylsilylcycl opentadienyl)(3-tert-but

yl - 5- met byié t Ry phe npkyghbidyani tanduchiddchderide ,

di met hyl silyl ene(trinmethylsilylcyclopentadienyl)(3,5-di-ter t-butyl-2-

phEﬂdky)ﬂimanhﬂhsdlyhbueﬂd@;t-bUtylcyclopentadienyl)(3,5-d1—tert—bu
tyl-2-phenoxy)titanium dichloride,
dimethylsilylene(tert—butylcyclopentadienyl)(5-methyl—3~phe
nyl-2-phenoxy)titanium dichloride,
dimethylsilylene(tert-butylcyclopentadienyl)(3—tert-butyldi

15 methylsilyl-5-methyl-2-phenoxy)titanium dichloride,
dimethylsilylene(tert—butylcyclopentadienyl)(5—methyl—3-tri
methylsilyl-2-phenoxy)titanium dichloride,
dimethylsilylene(tert—butylcyclopentadienyl)(3—tert—butyl—5
-methoxy-2-phenoxy)titanium dichloride,

20 dimethylsilylene(tert—butylcyclopentadienyl)(3-tert—butyl~5
-chloro-2-phenoxy)titanium dichloride,
dimethylsilylene(tert-butylcyclopentadienyl)(3,5—diamyl—2-p
henoxy)titanium dichloride,
dimethylsilylene(tertmethylcyclopentadienyl)(3—phenyl-2—phe

25 noxy)titanium dichloride,

dimethylsilylene(tertmethylcyclopentadienyl)(1l-naphthox-2-y

1)titanium dichloride,
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di mret hyl silyl ene(trimethyl silyl cycl opentadi enyl)(5-nmethyl-3 15

- phenyl - 2- phenoxy) titani um di chl ori de,
dinethylsiIerne(trinethylsiIyIcyclopentadienyI)(3-tert-%ag““mnﬂmr2006
yl di met hyl si |l yl - 5- et hyl - 2- phenoxy) ti tani um di chl ori de,

di met hyl silyl ene(trinethyl silylcycl opentadi enyl) (5-nethyl -3
-trimethylsilyl-2-phenoxy)titaniumdichloride, 20

di met hyl sil yl ene(trimethyl silyl cycl opentadienyl)(3-tert-but

yl - 5- met Rexy+AyRReNPI¥hbi(tatirtdMedinglcgid1dpentadienyl ) (2-phenoxy ) tit
di et hyl sil yl ene(trimethyl silylcycl opentadi enyl)(3-tert-but

yl - 5- chl gh8ud- @aenasylidet,ani um di chl ori de,

di mret hyl sil yl ene(trimethyl silyl cycl opent adi enyl) (3, 5-di anyl 25

- 2- phenogykbithgikudydiecel( ceitdemethylcyclopentadienyl) (3-methyl-2-ph
di met hyl silyl ene(trinmethyl silyl cycl opentadi enyl) (3-phenyl -2

- phenoxyenpranitatradish dicddordeers Novenber 2006

e A G

di met hyl si | yl ene(indenyl.) ( 3-ne H | -.2- phenoxy) titanium 5 dichloride,

d!nethylg!P FBH&%PH&EHéF%%S?%phl%EPﬁfﬁ-Z-phenoxy)t!tan!un1 di chl ori de,

o et ) L SIS TSBNRY R Sy AR Rt Al ep e, 10

?Lﬁ?g?;L?gngg?§§W¥E§hhihﬁn%ﬁbﬁd@&ibbi3’5'd"tert'bUtyl'2'phe”°XY)t'ta”
dimethylsilylene(tetramethylcyclopentadienyl)(3-tert-butyl-

10 5-methyl-2-phenoxy)titanium dichloride,
dimethylsilylene(tetramethylcyclopentadienyl)(3,5-di-tert-b
utyl-2-phenoxy)titanium dichloride,
dimethylsilylene(tetramethylcyclopentadiényl)(5—methy1—3-ph
enyl-2-phenoxy}titanium dichloride,

15 dimethylsilylene(tetramethylcyclopentadienyl)(3-tert-butyld
imethylsilyl-5-methyl-2-phenoxy)titanium dichloride,
dimethylsilylene(tetramethylcyclopentadienyl) (5-methyl-3-tr
imethylsilyl-2-phenoxy}titanium dichloride,
dimethylsilylene(tetrémethylcyclopentadienyl)(3—tert—butyl-

20 5-methoxy-2-phenoxy)titanium dichloride,
dimethylsilylene(tetramethylcyclopentadienyl) (3-tert-butyl-
5-chloro-2-phenoxy)titanium dichloride,
dimethylsilylene{tetramethylcyclopentadienyl) (3,5-diamyl-2-
phenoxy)titanium dichloride,

25 dimethylsilylene(tetramethylcyclopentadienyl)(3-phenyl-2-ph
enoxy)titanium dichloride,

dimethylsilylene(tetramethylcyclopentadienyl)(1l-naphthoxy-2




III———

di
di

1-

di
di
ti
di
di
di
di
di
di
di
di
di
di
di

met hyl si | yl ene(i ndenyl ) (5-net hyl -3 [ [

_ : _ : - phenyl - 2- phenoxy)titan 15
ghlorlde, d!nethyIS|!ylene(lndenyl)(3-tert-buty|di%%thy5§jbmhbégggﬁh
- phenoxy) titani um di chl ori de, ? Y

met hyl sil yl ene(i ndenyl ) (5-nethyl -3-trinmethylsilyl-2-pheno xy)titanium

chl oride, 20 dinethylsilylene(indenyl)(3-tert-butyl-5-nethoxy-2-phenoxy)

tani um di chl ori de,
met hyl sil yl ene(i ndenyl ) (3-tert-but [ [
_ _ _ _ yl -5-chl or o- 2- phenoxy)t itanium
Ch ol QR eR (3 S0 S 2
| O¥, - phenyl - 2- phenoxy) titani um
ﬁgiﬁr:gﬁPe?K%i%iBg!@HQ?ErgﬂQ@hylsilylcyclopentadienyf?(2~phen0XY)
nethyl rylrene(i ndenyl’) (1- naphthox-2-yl)titani um di chloride
nethyléifghgﬂﬁ(aibhmbgmﬁbl (2- phenoxy) titanium dichloride’
hy sil'yl'ene(fl uorenyl) (3-methyl -2-phenoxy)titaniu diéqg I fle
x% hg: gﬂ.aﬁ};ﬁgm?ﬂwmeaaytr@&p&hmhmwawlm%aﬁjﬁ‘}ﬁrﬂ Ay éﬁ#'oirj i de
i1yl ene 'uorgnyl)(s-terp-butyl-2-phenox titanium di i de,
neuﬁylsphyhenychManenﬂlF@Ehﬂ@FFﬁGUtyl-5-nethy|¥é-phenoxy )Lf?gg{hgf’

chloride, di ' '
i et hyl si |yl ene(f | yorenyloy(3, & disienidnyy] (2 phenmsen tit

ani um di ¢hinerhyasilylene(trimethy

y1-2-phenoxy)titanium dichloride,
dimethylsilylene(trimethylsilylcyclopentadienyl)(3—tert-but
yl-2-phenoxy)titanium dichloride,

10 dimethylsilylene(trimethylsi;ylcyclopentadienyl)(3-tert-but
yl-5-methyl~2—phenoxy)titaniqm dichloride,
dimethylsilylene(trimethylsiiylcyclopentadienyl)(3,5—di-ter
t-butyl-2-phenoxy)titanium aichlo:ide,
dimethylsilylene(trimethylsilylcyclopentadienyl)(5—methyl—3

15 -phenyl-2-phenoxy)titanium dichloride,
dimethylsilylene(trimethylsilylcyclopentadienyl)(3—tert—but
yldimethylsilyl-s—methyl-2—phenoxy)titanium dichloride,
dimethylsilylene(trimethylsilylcyclopentadienyl)(5-methy1—3
~trimethylsilyl—2—phenoxy)titanium dichloride,

20 dimethylsilylene(trimethylsilylcyclopentadienyl)(3—tert—but
yl-S—methoxy-z—phenoxy)titanium dichloride,
dimethylsilylene(trimethylsilylcyclopentadienyl)(3—tert—but
yl—5—chloro—2—phenoxy)titanium dichloride,
dimethylsilylene(trimethylsilylcyclopentadienyl)(3,5—diamy1

95 -2-phenoxy)titanium dichloride,
dimethylsilylene(trimethylsilylcyclopentadienyl)(3-phenyl—2

-phenoxy)titanium dichloride,
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R II—

di met hyl si |l yl ene(fl uorenyl) (5-nethyl -3-phenyl - 2- phenoxy)tit 15 ani um

di chl oride, dinethylsilylene(fluorenyl)(3-tert-butyldi methwsbmbbr Znoaet

hyl - 2- phenoxy) ti tani um di chl ori de,

di et hyl si | yl ene(fl uorenyl) (5-nmethyl-3-trimethylsilyl-2-phe noxy)titanium
di chl oride, .

di met hyl silyl ene(fluorenyl) (3-tert-butyl-5-nethoxy-2-phenox y)titanium

di chl oride, dinethylsilylene(fluorenyl)(3-tert-butyl-5-chloro-2-phenoxy

) titani ugy Ji¢hka5id91ene (trimethylsilylcyclopentadienyl) (1-naphthox

di met hyl si Iyl ene(fl uorenyl) (3, 5-di anyl - 2- phenoxy) titanium 25 dichl ori de,
di met hyl splLyhegmrethndamre@tlchidmikieny| - 2- phenoxy) titanium dichloride, 88 15
Novenber 2006 dinethylsilyl ene(fluorenyl)(1-naphthox-2-yl)titani um

di chl or i deme thyasti-llyliepledtind@nyat r(@rattapasp) oidah lat hyfn ?§¥€?hanediyl

titani umdichloride, 5 . .

(et hy| adinetbeilsdfeiiepediadsnad dd anvt 2-aeRres VE "R um

di chl oride, cyclopentadienyl 1,2-ethanediyltitan (ethylam do)tetranethyl
i um dt chidehderide,

G chi or | BETCEBEN BN IR o o e B el o Fapan,am um

ti tani umydighlonigde.
dimethylsilylene(indenyl)(3-tert—butyl—2-phenoxy)titanium
dichloride,

10 dimethylsilylene(indenyl)(3-tert-butyl—5—methyl—2—phenoxy)t
itanium dichloride,
dimethylsilylene(indenyl)(3,5—di-tert-butyl—2-phenoxy)titan
ium dichloride,
dimethylsilyléne(indenyl)(5-methyl—3—phenyl-2—phenoxy)titan

156 ium dichloride, _
dimethylsilylene(indenyl)(3-tert—butyldimethylsilyl—5—methy
1-2-phenoxy)titanium dichloride,
dimethylsilylene(indenyl)(5—methyl—3—trimethylsilyl-2—pheno
xy)titanium dichloridé,

20 dimethylsilylene(indenyl)(3-tert—butyl-5—methoxy—z—phenoxy)
titanium dichloride,
dimethylsilylene(indenyl)(3-tert—butyl—5—chloro-2—phenoxy)t
itanium dichloride,
dimethylsilylene(indenyl)(3,5—diamyl—2—phenoxy)titanium

25 dichloride,
dimethylsilylene(indenyl)(3—phenyl—2—phenoxy)titanium

dichloride,
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I I —m—mm—mmmmm///m/m/—————/ 4 4

(phenyl phosphi do) t et ranet hyl cycl opent adi enyl -di met hyl silane titanium
dichloride, (tert-butylam do)indenyl-1,2-ethanediyl 15 tjkhaReBer 2006
dichloride, (tert-butylam do)tetrahydroindenyl -1, 2-ethanediyl titanium
dichloride, (tert-butylam do)fluorenyl-1,2-ethanediyl titaniumdichloride,
(tert-butylam do)i ndenyl di met hyl silane titaniumdichloride, 20

(tert-butyl am do)tetrahydroi ndenyl di met hyl silane titanium dichloride,
(tert-butylam do) fluorenyldinethylsilane titaniumdichloride,

(di met hyhmeﬁgﬁmylbﬂbw aRgehyl10) dl-opphitadixerAy L )t iteanium M di chl ori de,
(L 25 (dine thyl am noet hyl)tetranet hyl cycl opentadi enyl titanium,

di chl ori dech16giimet hyd ane tiopl spyy) eeel dheonehy e SpOheRERI N tagd vy
Novenber 2006 titaniun(l11) dichloride,
(N-pyrrofiidhhpketibyl ) t et ranmet hyl cycl opent adi enyl titanium dichloride,

( B-di net hyl am nobor abenzene) cycl opent adi enyl. titaniumdichl orjde, 5
cyclopendameéhyﬂsglﬁé§Pﬁﬂfé@@&@ﬁﬂﬂﬂé@éﬁﬁ?ﬁ&%%ﬁﬂﬁﬂﬁnQﬁXAﬁéﬁ%%é*ﬁ

2,2'-thiopisﬁ4-nethy|-6-tert-butylphenoxy]titaniun1 di chl ori de,
2, 2" -& hi 8bFBLAT#8ERyI - 6- (1- met hyl et hyl ) phenoxy] titanium 10 dichl ori de,

2’2I_thi8?&3Lﬁy§§g&gﬁgggk%H%%gé%khhq%ﬂ%q@iﬂgﬂﬂyfuiiﬁhenoxy)titanium
dichloride,
dimethylsilylene(fluorenyl)(3-tert—butyl-2—phenoxy)titanium
dichloride,

10 dimethylsilylene(fluorenyl)(3—tert—butyl-5-methyl—2~phenoxy
)titanium dichloride, ‘
dimethylsilylene(fluorenyl)(3,5—di—tert-butyl-2-phenoxy)tit
anium dichloride,
dimethylsilylene(fluorenyl)(5—methyl-3*phenyl—2-phenoxy)tit

15 anium dichloride,
dimethylsilylene(fluorenyl)(3-tert-butyldimethylsilyl—5-met
hyl-2-phenoxy)titanium dichloride,
dimethylsilylene(fluorenyl)(5-methyl—B—trimethylsilyl—znphe
noxy)titanium dichloride,

20 dimethylsilylene(fluorenyl)(3—tert—butyl-5—methoxy—2-phenox
y)titanium dichloride,
dimethylsilylene(fluorenyl)(3—tert-butyl—S—chloro-z—phenoxy
ytitanium dichloride, |
dimethylsilylene(fluorenyl)(3,5-diamyl-2—phenoxy)titanium

25 dichloride, |
dimethylsilylene(fluorenyl)(3—phenyl-2—phenoxy)titanium

dichloride,
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Ia————

2,2 -thiobis(4-methyl-6-tert-butyl phenoxy)titanium dichloride,
2,2'-nethylenebis(4-nethy|-6-tert-buty|phenoxy)titaniunlliﬁbdﬁ@hﬂéwpﬁe,
2,2 -ethyl enebi s(4-nethyl -6-tert-butyl phenoxy)titanium dichloride,

2,2 -sul finylbis(4-nmethyl-6-tert-butyl phenoxy)titanium dichloride, 20
2,2'-(4,4",6,6"-tetra-tert-butyl-1,1" -bi phenoxy)titanium dichloride,
(di-tert-butyl -1, 3-propanedi am do)titanium dichloride,

(di cycl ohexyl -1, 3- propanedi am do) titani um diig#frﬂgﬁi%ﬁé%ﬁﬁm
[bis(trimethylsilyl)-1, 3- i1ani1daldph o . 25

[ bi s(ter81F§ 9V&Pﬁ%&ﬁ??%#&?ﬁ$-l, -g?gpanedianido]titaniun1 di chl ori de,

[ bi s(2, 6-di oet hyl.phenyl)-1, 3- propanedi am do]Jtitanium 90 15 Novenber 2006
dichloriéé?gﬁﬁi ,6-d iisopropylphenyl)-l,sigr gane lfﬂ&dg{ﬁgﬁgaiym1
diCh'Orig%Er[QG%E§£%M¥ddﬁﬁﬁtﬂnﬂqﬂhﬂﬁﬂﬁq%QHQ%-%ﬁ Pahedr am dojtitanium 5
di chl ori de, fbis( triisopropylsilyl)naphthal enedi am do]titani um
dichIoriqQ§AHy@MtdﬂdﬁmdnﬂdéJyI)naphthaIenedianido]titaniun1 di chl ori de,
[bis(tert-butyldinmethylsilyl.)na hthgleneg%ggggﬁ%titgnbuﬁanéﬁigl¢htcride,
[hydrgtr i(%&@mmmw@wamt@Yf%? PR

ani u
nium dichloride,

j - jiyltitan
(ethylamido)tetramethylcyclopentadlenyl—l,2 ethanediy

jum dichloride,

i -di lsilane
(tert—butylamido)tetramethylcyclopentadlenyl dimethy

10 titanium dichloride,

i i ilane
(benzylamido)tetramethylcyclopentadlenyl—dlmethy151

titanium dichloride,

i -di ilane
(phenylphosphido)tetramethylcyclopentadlenyl dimethyls

i i - - nediyl
titaniunldichloride, (tert—butylamldo)lndenyl 1,2-etha v

15 titanium dichloride, |
i itanium
(tert—butylamido)tetrahydroindenyl-l,2-ethanedlyl t
- diyl
dichloride (tert—butylamido)fluorenyl-l,2 ethanediy

. . . e
titanium dichloride (tert—butylamido)1ndenyld1methylsllan
l1tani v

titanium dichloride, |
i i itanium
20 (tert-butylamido)tetrahydroindenyldlmethyls1lane ti

i i e
dichloride (tert—butylamido)fluorenyldlmethylSLIan

titanium dichloride,

i 1
(dimethylaminomethyl)tetramethylcyclopentadleny

titanium(Jl) dichloride.

. . ium m)
25 (dimethylaminoethyl)tetramethylcyclopentadlenyltltanl (

dichloride,

1
(dimethylaminopropyl)tetramethylcyclopentadieny
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trichloride, [hydrotris(3,5-diethylpyrazolyl)borate]titaniumtrichloride,
[ hydrotris(3,5-di-tert-butyl pyrazolyl)borate]titanium 1§ Nov&hbar2ode,
[tris(3,5-dinmethyl pyrazolyl)methyl]titaniumtrichloride,
(tris(3,5-diethyl pyrazolyl)nethyl]titanium trichloride,
[tris(3,5-di-tert-butyl pyrazolyl)nmethyl]titanium trichloride, and those
formed by replacing the titaniumof these 20 conpounds with zirconium or
haf ni um those forned by replacing the 2-phenoxy of these conpounds wth

(3-phenyl -2- A4 i gt hyl silyl - 2- phenoxy) or

(3-tent -%lu%%rfgﬁpngmIquicf%&zi-%@a'enoxy), those formed by replacing the

di met hyl gj | %ﬁf‘@lﬂﬁiﬁfﬁé@h oppetRdsethylcyelbypeanadizfvdt Hylltane um

di met hyl met’hyl ene (i soprpylidene), dipeenyl nethyl ene, diethylsilylene,

di phenyl gidylenedor (8 aehbokyiamihoherabrogenedcyed REMERER NG t he

di chloride of 91 15 Novenber 2006 these conpounds with dif |uoride,

di brom deitahiadi dechtoniedbyl, diethyl, diisopropyl, diphenyl, dibenzyl
di met hoxi de, di et hoxi de, di-n-propoxide, diisoprqpaxide, di-n-Dbutoxide,
di i sébutawks tepentadberyb(PoRpdadtyéd BH@ﬁB%Pﬁ@Feggaﬁgﬁéﬁ%§%Whorophenoxide) or
di (2,6-di-tert-butyl phenoxide), and those formed by replacing the

trifhl orde@dp¥k3@rifluoride, tribromide, triiodide, trimethyl, triethyl,

triisopropyl,..triphenyl [ Lben A i dird #tihoexi de,
tri-n-pr%p%LTH%}oﬁgFfééﬂﬁgég;ige?% Fi?E%gg?ggﬁggsﬂlé'trfisobutoxide,
tri-tertdggﬁfékgge'triphenoxide, tri(pentafl uorophenoxi de) or

2.2‘-thiobis[4—methyl-6—(1—methylethyl)phenoxy]titanium

10 dichloride, 2,2'—thiobis[4,sfdimethylphenoxy]titanium
dichloride, _
2,2'—thiobis(4—methyl~6—tert-buty1phenoxy)titanium
dichloride, '
2,2'—methylenebis(4-methyl-6—tert—butylphenoxy)titanium

15 dichloride,
2,2'—ethylenebis(4-methyl-6—tert-butylphenoxy)titanium
dichloride,
2,2'-sulfinylbis(4—methyl-6—tert—butylphenoxy)titanium
dichloride,

20 2,2'-(4,4',6,6‘—tetra-tert—butyl—l,l'-biphenoxy)titanium
dichloride, (di—tert-butyl—l,3-propanediamido)titanium
dichloride, (dicyclohexyl-l,3-propanediamido)titanium
dichloride,
[bis(trimethylsilyl)-l,3-propanediamido]titanium dichloride,

25 {bis(tert—butyldimethylsilyl)—1,3—propanediamido]titanium
dichloride,

[bis(z,6—dimethylphenyl)—1,3—propanediamido]titanium
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tri(2,6-di-tert-butyl phenoxide). In the transition netal conpounds

represented by the general fornmula [10], specific exanplsesowmtzr 20dfpound
having a nickel 15 atomas a transition nmetal atom are

2, 2" -nmet hyl enebi s[ (4R) - 4- phenyl -5, 5" - di et hyl oxazol i ne] nick el dibrom de,
2, 2" -nmet hyl enebi s[ (4R) - 4- phenyl -5, 5" - di et hyl oxazol i ne] ni cke 1 di brom de,
20 2, 2' -net hyl enebi s[ (4R) - 4- phenyl -5,5"' -di - n- propyl oxazol i ne] n i ckel

di brom de, 2,2'-nethyl enebi s[(4R)-4-phenyl-5,5"-diisopropyl oxazoline]n

i ckel di ]

dlgron%de.
2,2 - et PR 8511%[3(4R) - 4-phenyl -5, 5' - di cycl ohexyl oxazol j n_e! 25 ni ckel

o 3, gL by - B ARSI ol o

2,2 -nmet ﬁ}{{:ﬁmggﬁag(AR) - 4-phenyl -5, 5" - di et hoxyoxazol i ne] nick el dibrom de,
2,2' -met hyl'enebi s[ (4R) - 4- phenyl -5, 5' - di phenyl oxazol.i nej ol ¢k + §higwbrom de,
5 2, 2" - mebhgl enebiad]-(eRy-dutatiphers 15 %zﬁlﬁ%ﬁﬂﬁdp%%% gll%z ol i ne] ni ckel
di brom de, 2,2'-nethyl enebi s[(4R)-4-nethyl -5, 5-di-(3-mnethyl phenyl ) oxaz

ol i nej ni gkehldichden de,

gi |2ne]m:§|t gﬁélesrzg:i%ﬁfigﬁ%p?ﬂeitf%l i dlaldnomi b appeytanxan 10 |
22 - et G%{.lc%ri%?:iis L AR A R ey B A Pn 85h fiexyeheayanbial titanium
dichloride,

[bis(tert—butyldimethylsilyl)naphthalenediamido]tltan;um

10 dichloride,
[hydrotris(S,5—dimethylpyrazolyl)borate]titanlum
trichloride,
[hydrotris(B,5-diethylpyrazolyl)borate]titanium trichleride,
[hydrotris(3,5—di—tert-butylpyrazolyl)borate]titanlum

15 trichloride, [tris(3,Sfdimethylpyrazolyl)methyl]titanlum
trichloride. [tris(3,5—diethylpyrazolyl)methyl]titanlum

trichloride,

[tris(3,5—di—tert-butylpyrazolyl)methyl]titanium

. . . e
trichloride, and those formed by replacing the titanium of thes

20 compounds*with.zirconiunlor'hafnium, those formed by replacing

the 2-phenoxy of these compounds with (3-phenyl-2-phenoxy),

(3—trimethylsilyl-2—phenoxy) or
(3—tert—butyldimethylsilyl-2—phenoxy), those formed by

replacingthedimethylsilyleneofthesecompoundswithmethylene,
25 ethylene, dimethylmethylene (isoprpylidene),

diphenylmethylene, diethylsilylene, diphenylsilylene or

dimethoxysilylene, those formed by replacing the dichloride of
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zol i ne] ni ckel di brom de,

2,2' -met hyl enebi s[ (4R) - 4- et hyl - 5, 5- di - (3- met hoxyphenyl ) pxfov&Rbdr@bpi ckel
di brom de, 15 2, 2' - net hyl enebi s[ (4R) - 4- et hyl -5, 5-di - (4- net hoxyphenyl ) oxa

zol i ne] ni ckel di brom de,

2, 2" -nmet hyl enebi s[ spi ro{ (4R) - 4- net hyl oxazol i ne-5, 1' -cycl obu tane)] ni ckel

di brom de, 2, 2'-nethyl enebi s[spiro{(4R)-4-nethyl oxazoline-5,1"-cycl ope
nt ane}] ni ckel di brom de,

20

2, 2" - ety £0ebinpba R 14RY 1 #1 0Bt hikoxaAn dmield, diiofttehdimeda)].ni ckel

di brom de, 2, 2'-nethyl enebi s[ spi ro{(4R)-4-net hyl oxazol i ne-5, 1" -cycl ohe
pt ane) | nd oy lj biDisolpro@$l, diphenyl, dibenzyl, dimethoxide,

2,2' -met hyl enebi s[ (4R) - 4-i sopropyl -5, 5-di met hyl oxazol i ne] ni = ckel

di br oni d&feth@kidet il emeprepouRie 4- A3bppBpPPO8Iged Sinyi-bdPd %] ni ¢
15 Novenber 2006 kel dibroni de, , ,

2, 2" - netdid solbtet 1dR) - @it 5ept obytoxibedi dhPREBRFAGRazo0l i ne ] ni ckel
O BTt 08 2o sl TA RSB 24T o b8 9ol - 2edadbluagaLsRA iR, ne

oo A SRR et o s b e e

di br om . I soprop I phenyl oxazol i ne] ni

o1 - mer AT AR LGR: oESHTE R LB e SRR

xazol i nedfi pkedydi bfeb&Rzyl, trimethoxide, triethoxide,
tri-n-propoxide, triisopropoxide, tri-n-butoxide,

10 triisobutoxide, tri-tert-butoxide, triphenoxide,
tri(pentafluorophenoxide} or
tri(2,6-di—tert—butylphenoxidé).

Inthetransitionmetalcbﬁpoundsrepresentedhythegeneral
formula [10], specific examples of a compound having a nickel

15 atom as a transition metal atom are
2,2'—methylenebis[(4R)-4—phenyl-5,5'-dimethyloxazoline]nick

el dibromide,

-

2,2‘—methy1enebis[(4R)—4-phenyl-5,5'—diethyloxazoline]nicke
1 dibromide,

20 2,2'-methylenebis[(4R)-4-phenyl-5,5"'-di-n-propyloxazoline]n
ickel dibromide,

2,2‘—methylenebis[(4R)—4-phenyl—5,5'—diisopropyloxazoline]n

ickel dibromide,

2,2‘—methylenebis[(4R)-4—phenyl—5,5'—dicyclohexyloxazoline]

25 nickel dibromide,

2,2'—methylenebis[(4R}—4—phenyl—5,5'—dimethoxyoxazoline]nic

kel dibromide,
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2, 2' -met hyl enebi s[ (4R) - 4-i sopropyl -5, 5-di - (3- et hyl phenyl ) o

xazol i ne] ni ckel di brom de, 15 November 2006
2, 21- net hyl enebi s[ (4R) - 4-i sopropyl -5, 5-di - (4- et hyl phenyl) o

xazol i ne] ni ckel di brom de,

2,2' -met hyl enebi s[ (4R) - 4-i sopropyl -5, 5-di - (2- met hoxyphenyl)

oxazol i ne] ni ckel di brom de,

2, 2" -nmet hyl enebi s[ (4R) - 4-i sopropyl -5, 5-di - (3- met hoxyphenyl )

oxazol i ne]ni ok&th¢ibnepide(4RP-4-phenyl-5,5'-diethoxyoxazoline]nick
2, 2' -met hyl enebi s[ (4R) - 4-i sopropyl -5, 5-di - (4- met hoxyphenyl)

oxazol i re] nikedmiddyr om de,

2,2 -nmet hyl enebi s(spiro{(4R)-4-i sogropxl oxazol ine-5, 11-cycl .
obutane}%rﬂkﬁﬂﬁthWhmmmﬁﬁé[(4R)‘4‘P enyl-5,5'-diphenyloxazoline]nick
2,2' -met hyl enebi s[ spiro{ (4R) -4-isopropyl oxazol ine-5,1" -cycl 25
opent aned} A EreEPBI®r omi de,

ohevine1 4 Gt At SFuRRLAY LA R ERACS 5584 U5 Retiybny ores
2,2' - - : NRY A s 1o
ohept gﬁfa‘i ﬁ%&i%g}%ﬁé%@a&,' sopropyl oxazol I ne-5 cyc

2, 2" - methyd enghi {51 sORYL YLmBtBydi set byl oX3zAkithglLphenyReloxdizbr oni de,
52,2 - rr%’t y@%ﬁ%@%ﬁﬁi s?;but?/ll -5,Y5-di et hyl oxazol i ne] nick el

di brom dgyi e PatRENYEEHESMEEESR) - 4- 1 sobutyl -5, 5-di - n- propyl oxazol i ne]
ni ckel di brom de,

2, 2" - methyd ensbilsy (dfdbils [ 6Bt §-mEtBYdF bsBpAdpy koReEbyilREENYLd OffEck el
di bromi de, 2,2"-met hyl enebi _sé(4R) -4-isobutyl -5, 5-di cycl ohexyl oxazol i ne

10 oline]lnickel dibromide,
2,2‘—methylenebis[(4R)—4—methyl-5,5—di—(2-methoxyphenyl)oxa
zoline]nickel dibromide,
2,2‘-methylenebis[(4R)-4-methyl-5,5—di—(3—methoxyphenyl)oxa
zoline]nickel dibromide,

15 2,2'-methylenebis[(4R)f4-methyl-5,5-di-(4—methoxyphenyl)oxa
zolinelnickel dibromide,
2,2'-methylenebis[spiro{(4R}—4—methyloxazoline-5,1'-cyclobu
tane}]nickel dibromide,
2,2'—methylenebis[spiré{(4R)—4-methyloxazoline-5,l'—cyclope

20 ntane}]nickel dibromide,
2,2'—methylenebis[spiro{(4R)—4-methyloxazoline—5,l'—cyclohe
xane}]nickel dibromide,
2,2'-methylenebis{spiro{(4R}-4—methyloxazoline—5,1'—cyclohe
ptane}]lnickel dibromide,

25 2,2'—methylenebis[(4R)—4-isopropyl~5,S—dimethyloxazoline]ni

ckel dibromide,

2,2'-methylenebis[(4R)~4—isopropyl-5,S—diethyloxazoline]nic
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e

] ni ckel di brom de,

2,2' -met hyl enebi s[ (4R) - 4-i sobutyl -5, 5-di phenyl oxazol i ne] pt fovigberdiobsom de,
15 2, 2' - et hyl enebi s[ (4R) - 4-i sobutyl -5, 5-di - (2- et hyl phenyl ) ox

azol i ne] ni ckel di brom de,

2,2' -met hyl enebi s[ (4R) - 4-i sobutyl -5, 5-di - (3- net hyl phenyl ) ox azol i ne] ni ckel
di brom de, 2, 2'-nethyl enebi s[(4R)-4-isobutyl-5,5-di-(4-nethyl phenyl)ox 20
azol i ne] ni ckel di brom de,

2, 2" - metipy] eaekishid&) - 4- i sobut yl -5, 5-di - (2- net hoxyphenyl ) o

xazollne]nlckel di brom de, _ .

2, 2" - methyh baebiisylempbisl §4BUt ¢+ 1608T@PYE35mBr RdxPoksanYypxazoline
xazollne]nlckel di brom de, 25

2,2 - netTwieh&bl@{bnﬁmldevsobutyl 5, 5- di - (4- met hoxyphenyl ) o

xazollne]nlckel di brom - -

2,2 - net%y?en@%t%?éﬁ??B%?hﬁﬁRl 5658P§98¥&28IPﬁglgsfpﬁgﬁﬁ%?xﬁﬁ?%ﬁ?%@venber
2006 butane % kel diQrom de, 2,2'-nethyl enebis]

spi r 8{ (4Ry19k bP PBXES0l i ne-5, 1' -cycl o pentane)] ni ckel di broni de,

2,2 net%y%eneb%ﬁ%fghgginghRﬁ 1S QRULYbR¥az el isnerizyE Ity odazolin

hexane)] kel® rom

2,2' -net yﬁgﬁﬁ?i gkgﬂiﬁéR) 4-i sobutyl oxazol i ne-5,1" -cyclo
heptane) nic ron1 de,

2,2' -nmethyp em@tﬁyié&bﬁsqenR)butayboﬁxﬁpmlﬁét.ﬁyldammmmanzolf%nl
d|br0n1de 10 2, 2" -nmet hyl enebi s[ (4R)-4-tert-butyl -5, 5-di et hyl oxazol i ne] ni
ckel dibmb@id&ibromide,

10 2,2'—methylenebis[(4R)—4—isopropyl-5,5-di—(2—methy1phenyl)o
xazoline]lnickel dibromide, .
2,2'-methylenebis[(4R)—4—iso§ropyl—5,5—di—(3—methylphenyl)o
xazoline]nickel dibromide, . _
2,2'-methylenebis[(4R)—4-isopropyl-5,5-di-(4-methylphenyl)o

15 xazolinelnickel dibromide,
2,2'-methylenebis[(4R)-4-isopropyl-5,5—di—(2—methoxyphenyl)

oxazolinelnickel dibromide;
2,2'—methylenebis£(4R)—4—isopropyl-5,5—di—(3—methoxyphenyl)
oxazolinelnickel dibromide,

20 2,2'—methylenebis[(4R)—4—isopropyl—5,5—di—(4-methoxyphenyl)
oxazoline]lnickel dibromide,
2,2'-methylenebis[spiro{(4R)—4—isopropyloxazoline—5,1'—cycl
obutane} jnickel dibromide,
2,2'—methylenebis[spiro{(4R)—4-isopropyloxazoline—5,1'—cycl

2b opentane}lnickel dibromide,
2,2‘~methylenebis[spiro{(4R)-4—isopropyloxazoline~5,1'—cycl

ohexane}]nickel dibromide,
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2,2 -nmet hyl enebi s[ (4R)-4-tert-butyl -5, 5-di -n-propyl oxazolin e]nickel
di brom de, 2,2'-nethyl enebis[(4R)-4-tert-butyl-5,5-diisoptpyla¥azbbn
e] ni ckel di brom de,

2,2 -met hyl enebi s[ (4R)-4-tert-butyl -5, 5-di phenyl oxazoline]ln ickel

di brom de, 2,2'-nethyl enebis[(4R)-4-tert-butyl-5,5-di cycl ohexyl oxazol i
ne] ni ckel di brom de, 20

2, 21-net hyl enebi s[ (4R)-4-tert-butyl -5, 5-di - (2- net hyl phenyl)
oxazol i ng] ni Gketh¢l #hePigespiro{ (4R)-4-isopropyloxazoline-5,1"'-cycl
2,2' -met hyl enebi s[ (4R)-4-tert-butyl -5, 5-di - (3-nethyl phenyl)

oxazol i nsjew cied } P beleal déibromide,

2,2 -net hyl enebi s[ (4R)-4-tert-butyl -5, 5-di - (4-nmet hyl phenyl) 25
oxazolink]m1cmmﬂhyuamghiaé(4R)—4—isobutyl-5,5—dimethyloxazoline]nic
2,2 -nmet hyl enebi s[ (4R)-4-tert-butyl -5, 5-di - (2- nmet hoxyphenyl

) oxazol ik} Mkeemiier oni de, 96 15 Noverber 2006

2,2' - et hyl bi 4R) - 4- t-butyl-5,5-di-(3-nmeth h |, . .
)oxaégri%éiﬁgﬁ%éié %%B%§EE;R)-H-XsoguéygLSQg—gget%§¥%x%g%llne]nlck
2,2 -nmet hyl enebi s] (4R)-4-tert-butyl -5, 5-di - (4- met hoxyphenyl

) oxazol ﬁ%ﬁ%&%ﬁ‘ﬁﬁ brom de, 5

2.2 -Methy) enehld PO OLL A Rir - heE boBUtyh 0X250k08-Brbpydbkazoline]

| obut ane}]'nic om de,

2, 2" - methyhieed shseh1@4d (4R) - 4-tert-butyl oxazol i ne-5,1' -cyc

| opent ane}] ni ckel di brom de,

2, 2" - metthyd enebtilsg semeo{ § ERIR - t et sebutylefaZelineobropydpxazpl ine]
| ohexane)] ni ckel di brom de,

2, 210 nettydlerie sl Fepmiddg ( 4R) - 4-t ert - but yl oxazol i ne-5,1' -cyc

2,2'-methylenebis[ {4R)-4-isobutyl-5,5-dicyclohexyloxazoline
Inickel dibromide,
2,2'-methylenebis[ (4R)-4-isobutyl-5,5-diphenyloxazoline]nic
kel dibromide,
15 2,2'—methylenebis[(4R)74-isobutyl—5,S—di—(z—methylphenyl)ox
azolinelnickel dibromide,
2,2'-methylenebis{ (4R)-4-isobutyl-5,5-di-(3-methylphenyl)}ox
azoline]lnickel dibromide,
2,2'—methylenebis[(4R);4—isobutyl-5,5—di-(4—methylphenyl)ox
20 azoline]nickel dibromide,
2,2'-methylenebis[ (4R)-4-isobutyl-5,5-di-(2-methoxyphenyl)o
xazoline]lnickel dibromide,
2,2"'-methylenebis[ (4R)-4-isobutyl-5,5-di-(3-methoxyphenyl)o
xazolinelnickel dibromide,
25 2,2'—methy1enebis[(4R)—4—isobutyl-5,5—di-(4—methoxyphenyl)o
xazoline]nickel dibromide,

2,2'-methylenebis{spiro{(4R)-4-isobutyloxazoline-5,1"'-cyclo
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| ohept ane) ] ni ckel di brom de,

2,2' - et hyl enebi s[ (4R) - 4- phenyl - 5, 5- di net hyl oxazol i ne] ni oogi de,
15 2, 2' - et hyl enebi s[ (4R) - 4- phenyl - 5, 5- dlethyloxazol|ne]2$§?V%ng§Q£ron1 de,

2, 2' -met hyl enebi s[ (4R) - 4- phenyl - 5, 5-di - n- pr opyl oxazol i ne] ni  ckel

dibronide, 2, 2' -met hyl enebi s[ (4R) - 4- phenyl -5, 5-di i sopr opyl oxazoline]ni 20
ckel di brom de, 2,2'-nethyl enebis[(4R)-4-phenyl-5,5-dicycl ohexyl oxazoline]n
i ckel dibrom de,

2, 2" - nethiyt &nePi s ¥R - diphenyle5, 5- di mhenyl oxazol i nel ni cke 1 di broni de,
25 2,2' - et hyl enebi s[ (4R) - 4- phenyl -5, 5-di - (2- et hyl phenyl ) oxaz

0I|ne]n|2k21 -k tiphedebis| spiro{ (4R)-4-isobutyloxazoline-5,1"'-cyclo

2, 2" -nmet hyl enebi s[ (4R) - 4- phenyl -5, 5-di - ( 3- net hyl phenyl ) oxaz 97 15 Novenber
2006 ol pemfarekbhickel odibdeomide,

2, 2' -met hyl enebi s[ (4R) henyl -5, 5- (4-meth henyl ) ox olin ]nlckel
di brom d®; 22—@¢t¥E%%®¢Bh§B$E%FQﬁd4R)pﬂéﬁ§Pb5t¥X8§ %ﬁéfhgkﬁphéﬁ§i)oxa 5
zollge]nlckel di brom d

2,2 %%%%1%{?%?& qlBﬁ%ﬂ§PeS 5-di - (3- met hoxyphenyl )oxa zol i ne] ni ckel
di brom c% m%ﬁQX hX%éfEE%ﬁ££45 af) PheR¥bpRt 91 diab b1 TRiNeX iPheRpdoxa

zol i ne]

2,2 - dnggggﬁggPﬁ§gké9{&fﬁgoﬂlggenyloxazol|ne 5,1' -cycl obu tane}]nickel

dlbrom
2,2'-methylenebis( (4R} -4-tert-butyl-5,5- dimethyloxazoline]n

ickel dibromide,

10 2,2'—methylenebis[(4R)-4—tert-butyl—5,5—diethyloxazoline]ni

ckel dibromide, _
2,2'-methylenebis[ (4R)-4-tert-butyl-5,5-di-n-propyloxazolin
e]nickel dibromide, '
2,2'-methylenebis[(4R)-4~tert-butyl-5,5-diisopropyloxazolin

15 elnickel dibromide,

2,2'-methylenebis[ (4R)-4-tert-butyl-5,5-diphenyloxazoline]n

ickel dibromide,

2,2'-methylenebis] (4R)-4-tert-butyl-5,5-dicyclohexyloxazoli
nelnickel dibromide,

20 2,2'-methylenebis[(4R)-4-tert-butyl-5,5-di-(2-methylphenyl)
oxazoline]nickel dibromide,
2,2'-methylenebis[(4R)—4—tert—butyl—5,5—di—(3—methylphenyl)
oxazolinelnickel dibromide,
2,2'-methylenebis[(4R)-4-tert-butyl-5,5-di-(4-methylphenyl)

25 oxazolinelnickel dibromide,
2,2'-methylenebis[ (4R)-4-tert-butyl-5,5-di-(2-methoxyphenyl

Yoxazoline]lnickel dibromide,
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2, 2' -met hyl enebi s[ spi ro{ (4R) - 4- phenyl oxazol i ne-5, 1' -cycl ope ntane}]ni ckel
di brom de, 2,2'-nethyl enebi s[spiro{(4R)-4-phenyl oxazol i ngs R.temb¥dphe 15
xane) ] ni ckel di brom de,

2, 2' -met hyl enebi s[ spi ro{ (4R) - 4- phenyl oxazol i ne-5, 1' -cycl ohe ptane}]ni ckel
di brom de, 2, 2'-nethyl enebi s[ (4R)-4-benzyl -5, 5-di met hyl oxazol i ne] nicke 1
di brom de, 20 2, 2'-net hyl enebi s[ (4R) - 4- benzyl -5, 5-di et hyl oxazol i ne] ni ckel
di brom de, 2,2'-nethyl enebi s[(4R)-4-benzyl -5, 5-di - n-propyl oxazol i ne] ni

ckel di broni'dae thy2 enmitiml (@R 46{ {eR) ~blatiehzyl 5 51 5= 0 -mebpewpyherszol i ne] n
25 ickel dibrom de,

2, 2" - met hpkazeliise(laRckedh giidrarside di cycl ohexyl oxazol i neln i ckel

di brom de, 98 15 Novenber 2006 )

2, 2" - met Ry Rénawsitiyderebd s{d iR ) 45, i PHERA 1003t 1 hA 1R EROXEPRER B oni de,
2,2'-nethy|eneRLs (4R - 4- be | -5, 5-di - (2-net hyl phenyl )oxaz ol ine] ni ckel
di br oni d@9%§z913s dn iéi"(“ﬁ-’ﬁéé?'él--benzyl-5,5-di-(3-methy|phenyl)oxaz

i i gkel, di i de, . . xa ine- '
815P_ nL%y?eﬁ@%&%&g&ﬂ%yiﬁﬁgﬁﬁﬁqﬁi%ﬁ%ﬂ%Yaﬁﬁﬁiqﬂﬁ%%ﬁwwﬁg%xa% Sb}in%¥%icke
dibronidgDEaF%gbgqhgxﬁgqegfgggﬂﬂdé%-benzyl-5,5-di-(2-nethoxypheny|)oxa 10
e I br e,

zoline]lnic on

2, 2" - met by bengRir sl (4R 14 sheato (& )0i (e tdisyienyd ) Dxe-5, 1 ' -cyc

lopentane}]nickel dibromide,
2,2'-methylenebis[spiro{ (4R)-4-tert-butyloxazoline-5,1"-cyc

10 lohexane)}]lnickel dibromide,
2,2'-methylenebis[spiro{(4R)-4-tert-butyloxazoline-5,1'-cyc
loheptane}lnickel dibromide,
2,2'-methylenebis| (4R)-4-phenyl-5,5-dimethyloxazoline]nicke
1 dibromide,

15 2,2'—methy1enebis[(4R)f4—phenyl—5,S-diethyloxazoline]nickel
dibromide,
2,2'-methylenebis|[ (4R)-4-phenyl-5,5-di-n-propyloxazoline]ni
ckel dibromide,
2,2'—methylenebis[(4Rf—4—phenyl-5,5-diisopropyloxazoline]ni

20 ckel dibromide,
2,2'-methylenebis|[ (4R)-4-phenyl-5,5-dicyclohexyloxazoline]n
ickel dibromide,
2,2'-methylenebis[ (4R)~4-phenyl-5,5-diphenyloxazolinelnicke
1 dibromide,

25 2,2'-methylenebis[ (4R)-4-phenyl-5,5-di~(2-methylphenyl)oxaz
olinelnickel dibromide,

2,2'-methylenebis[ (4R)-4-phenyl-5,5-di-(3-methylphenyl)oxaz
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zol i ne] ni ckel di brom de,

2,2' - et hyl enebi s[ (4R) - 4- benzyl -5, 5-di - (4- met hoxyphenyl ) i i cke
di brom de, 15 2,2'-nethy|enebis[spiro{(4R)-4-benzyIoxazo??ﬁgyé9%$ﬁgyglobu
t ape}] ni ckel di brom de,

2,2' -met hyl enebi s[ spi ro{(4R) - 4- benzyl oxazol i ne-5, 1' -cycl ope ntane}]ni ckel
di brom de, 2, 2'-nethyl enebi s[spiro{(4R)-4-benzyl oxazoline-5,1"-cyclohe 20
xane}] ni ckel di brom de,

2,2' - metdlyleeebickepi dobtdRid4- benzyl oxazol i ne-5, 1' -cycl ohe ptane}]ni ckel
di brom de, and antidopes of the above-nentioned conpounds. Further, there
are exerdl2iimethnbenebdsitdRby4-pheardiBg Sa ddrdrd-OeddWHiRhAt X ®F t he
asymmetric_carbon on 25 one hand oxazoline ring of the above-nentioned

bi soxazd?}ire IebehelndibPEAB1i8Rose forned by replacing the dibronide of said

ds with difluoride dichloride, diiadide, .dinmethyl, . 99 15 Novenb
2006 i othyTme Y LBRFBEST (AhTphaRpERvaT Bz (@ MRCROAYIR SRR de.
a0 . & L T e e,
i LB RO hEe InfbheRRarRethiSe O Do or ophenoxi de) and

di(2,6-dj -4ents ' “42 hes, sspeCi(fi-ge®H 1 Ydi& ni ckel
corrpoun(cjiz'aér er}ﬁ?ﬁ%jf/%?g?g%gtgﬁ?m ;lre nglsp{yr azol yl )tgor atee] %gagll?zll%r%{]l)ori de,

[ hydr ot rdisi( 3 b1:6H @k dy| @ypageigk) bor at e] ni ckel chl ori de,
[ hydrotris(3,5-di-tert-butyl pyrazolyl)borate]nickel chloride, and those

formed ky, 2'ephachybendieicsh| ¢R) dé¢-phenkidsé, $60ddefBomeds owiyipineydniods
i odide, nethyl, ethyl, allyl, nethallyl, methoxide, ethoxide, n-propoxide,
i sopr op®didane Inickeki gebromide,

10 2,2'-methylenebis[spiro{(4R)-4-phenyloxazoline-5,1'~-cyclobu
tane} Inickel dibromide, ‘
2,2'-methylenebis[spiro{(4R)—4-phenyloxazoline—5,1'-cyclope
ntane} ]lnickel dibromide, ‘
2,2'-methylenebis[spiro{(4R)-4-phenyloxazoline-5,1'-cyclohe

15 =xane}]nickel dibromide,
2,2'-methylenebis[spiro{(4R)-4-phenyloxazoline-5,1'-cyclche
ptanel}]lnickel dibromide,

2,2'-methylenebis{ (4R} -4-benzyl-5,5-dimethyloxazoline]nicke

1l dibromide,

20 2,2"'-methylenebis[ (4R)-4-benzyl-5,5-diethyloxazoline]nickel

dibromide,

2,2"'-methylenebis[(4R)-4-benzyl-5,5-di-n-propyloxazoline]ni

ckel dibromide,

2,2'-methylenebis[ (4R)-4-benzyl-5,5-di-isopropyloxazoline]n
25 ickel dibromide,

2,2'-methylenebis[ (4R)-4-benzyl-5,5-dicyclohexyloxazoline]n

ickel dibromide,
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| sobut oxi de, tert-butoxide, phenoxide, pentafluorophenoxide and
2,6-di-tert-butyl phenoxi de. As the nickel conpound, theres;8&gahmI8t ed
conmpounds 15 represented by the follow ng structural fornmula. RL16 R17
R14-NH N15 N X3 / \ X3 (In the fornula, R14 and R5 are each a

2, 6-di i sopropyl phenyl 20 group, R 6 and R1l7 are each a hydrogen atomor a
met hyl group, or R14 and R15 nay be bound to form an acenapht hene group,
and X3 is a fluorine atom a chlorine atom a brom ne atom an iodine
atom a »Ep hythe gliplene s ¢ AR) -gFbepzya -5- pr-diyph egrydupxaae 1 130 niis=MNovenber
2006 isopropyl group, a n-butyl group, a phenyl group, a benzyl grop, a
met hoxy &t odipbromidet hoxy group , a n-propoxy group, an isopropoxy group,

a n-butoxy group, an isobutox roup or a phenox% gr oup. Further t here
are exen%lZTTQQKhYk%@ebbﬁhééRéy rBBP&E#né 55 G 2amatdy

above-nmenti oned. ni ckel ounds with palladium cobalt, rhodlun1and
ruthen|u%%lm%]%¥@3?¥aﬂép¥ggﬁ diet al compound represented by the general

e Itl%ﬂg %ﬁh%i%%gaﬁé??gk?g4QLegZ§quOgnﬁin?&tm%fﬂ}fﬁﬁghyf¥é¥9£5 a

tran

2, 6-Dbis- t ayLi m no) et hyl ] pyridineiron dichloride,
2, 6-bis- %%?é%] |$§0€¥%p€ﬁgﬁényl|n1no)ethyl] pyridineiron dichloride,

2, 6-bi s-§ 15( Znd @y 1 oMb L 5 POBRYL uobBeAY L bY, EPyAi-dianaictery 1 ptietiylordxde, and
those formed by replacing the dichloride thereof

oline]lnickel dibromide,
2,2'—methylenebis[(4R)—4—benzyl-5,5—di—(2—methoxyphenyl)oxa

10 =zolinelnickel dibromide,
2,2'—methylenebis[(4R)-4-benzy1—5,5-di-(3-methoxyphenyl)oxa
zoline]nickel dibromide,
2,2'—methylenebis[(4R)—4-benzyl-5,S—di-(4—methoxyphenyl)oxa
zoline]nickel dibromide,

15 2,2'-methylenebis[spiro{(4R)-4—benzyloxazoline—5,l'—cyclobu
tanel}]lnickel dibromide,
2,2'-methylenebis[spiro{(4R)-4-benzyloxazoline-5,1"'-cyclope
ntane}]nickel dibromide,
2,2'—methylenebis[spirb{(4R)-4—benzyloxazoline-5,l'—cyclohe

20 =xanel}Inickel dibromide,
2,2'-methylenebis[spiro{(4R)-4-benzyloxazoline-5,1"'-cyclohe
ptane}lnickel dibromide, and antidopes of the above-mentioned
compounds. Further, there are exemplified those formed by
reversing a steric configuration of the asymmetric carbon on

25 one hand oxazoline ring of the above-mentioned bisoxazoline
compound, and those formed by replacing the dibromide of said

compounds with difluoride, dichloride, diiodide, dimethyl,
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15 with difluoride, dibromde, diiodide, dinmethyl, diethyl, dinethoxide,

di et hoxi de, di-n-propoxide, diisopropoxide, di-n-butoxigeNodmiswel2i0oxi de,
di -tert-butoxi de, diphenoxide, di(pentafluorophenoxide) and

di (2,6-di-tert-butyl phenoxide). Further, specific exanples of the iron
conpound are 20 [hydrotris(3,5-dinethylpyrazolyl)borate]iron chloride,

[ hydrotris(3,5-diethyl pyrazol yl)borate]iron chloride,

[ hydrotris(3,5-di-tert-butyl pyrazolyl)borate]lron chloride and those forned
by replacin e ghlarbdepih  t RepaeagInodidenzwilt,h dinletdraxiale or om de,

i odi de, ﬁ%?ﬁ?%?'e??%?,balpgl, SePRsr T s met hoxi de, et hoxi de
n-propoxhggth5§ggégpgiLﬁeprapbu&akLddiib@@h@@@ﬂﬂﬂg.tﬁ¥1ﬂ1hﬁﬁﬁﬁ%ﬁ§'
phenoxi de, pentafl uorophenoxide and 2,6-di-tert-butyl phenoxide. 101 15
Novenber 32996bukEuki Ber, mate tetrhiebe tard dsi.nidideposisil i fi ed those formed by
replacing the iron in the above-nentioned iron co und ith _c It and
ni ckel . §b(penerflapeophevomidepl @rd ¢k (é’u-&(éi%-}ﬁ‘ef?'ﬁ&ﬁ?ﬁﬁwb?m?%fal
compound of the transition netal conmpounds. represenpted ggher al
formd a [10] Enether, specific exanples oF tHY T coipdulifa

- bi s[i l'id I t adi I - Dy i id
o oxobi SPYBARRRF B EEy PP SAA o At ¥ PRI FEB£dE o1 O]

3-tert-butyl-5-nethyl-2- i i i O diflloride,
onog{s[ﬁggéF8ﬁ§H%ég%é(§§%%§&g Iogén?g:ﬁgﬂﬁﬁgm?§¥gﬁénox§?§?t%ﬂium

chloride Q IShi $QRi QR Htdevipyrazolyl)borate]lnickel
(nethylcigwgggﬁgggﬁgd§l@63-tert-buP§F?%-nethyl-2- phenoxy)titani um

chIoridehhlbgidquggas£h§g@rgmwmé@enp@ﬁgﬂﬂﬂﬁﬂﬂhyh@y@héséﬁﬂ&diéh?@?se

10 compoundswithbromide,iodide,methyl,ethyl,allyl,methallyl,

methoxide, ethoxide, n-propoxide, isopropoxide, n-butoxide,

isobutoxide, tert-butoxide, phenoxide, pentafluorophenoxide
and 2,6-di-tert-butylphenoxide.

As the nickel compound, there are enumerated compounds

15 represented by the following structural formula.

R16 R17

(In the formula, R™ and R'® are each a 2,6-diisopropylphenyl

20 group, R*® and R are each a hydrogen atom or a methyl group,

or R** and R'® may be bound to form an acenaphthene group. and

%3 ig a fluorine atom, a chlorine atom, a bromine atom, an iodine

atom, a methyl group, an ethyl group, a n-propyl group, an
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15 (2-phenoxy) titaniumchloride], U oxobis[i [
_ : obi s[i sopropylid
gafg;?ggihytcygLSE?QESQ|e?KI?(3[tert-butyl-5-ne?hyFYZ-pagg&wam&ﬂnﬁwhium
, U - OXI i met hyl si |l yl ene(cycl opent adi enyl
(2- phenoxy)titanium chloride], /-U oxobi i b
_ y - obi s[di met hyl silyl ene 2
Efgiggngé?géfﬂglL§?§}:L2-b?tylh5[netryl-2-pheno¥y)ti¥aniun1cgloride]

: . . met hyl cycl opent adi enyl ) (2- phenoxy) ti t ani :
;P[gfhgfL, 9 -oxobls[d!nethyIS|IyIene(nethylcyclopentgdienyri(g-?gLr?Lut
- oxobi s[%ﬁlﬁ%‘? %@?9 -’Q%Qﬁ,' banigingehiebuge]a phengsd group, a benzyl grop,
oS Si y!ene(tetranethylcyclopentadienyl) 2- phe nox | tan

ri del maRe obdyeadiis] dh ertloplysit glipna n-propoxy gromg ~ah lSOPrOL}Q’H um

(tetramet hyl cycl opent adi enyl ) (3-tert-butyl -5
. . - - - t y N
2006 Xxyyrbupani nAbakbeyigiejup ) ﬂnaw@%ﬁ%’ﬁw tgﬁgePé’héllF &2%%@%%?’?4%&;‘? ’h)';lg\e/enber

for : 4 AR !
TR ol e ey
o i o N
Lgﬁ;gﬁﬁg?ééiﬁ?ﬁ?ﬁ: CﬁgﬁégaiF§P§ﬂ$§§f%%frgﬁgﬁ?ﬁgmﬁ?oggt?;ngPngQ?tion met al
¢ B%}%%BESEF 268 rrﬁa%:éﬁ?&érh?@@ﬁld aboresestanpbpshefgenedwbound 10

used as the t ron ne co
_ _ npound (B) are as follows . Exa

compound Jayig §.8i)ckebeatoLasxbhplbEasi ol cmnpeeal Meoins A hroke!
e, ni cke rom de, nickel iodide, nickel sul fate, nickel nitrate

ni ckel pgkehl @lsate t fanglelicacetedtad, atamelade trifluoroacetate, nicke

cyani de, nickel oxal ate,
10 2,6-bis-[1—(2,6—dimethylphenylimino)ethyl]pyridineiron

dichloride, 2,6—bis-[l-(2,6-diisopropylphenylimino)ethyl]

pyridineiron dichloride,

2,6—bis-[1-(2—tert—butyl—phenylimino}ethyl]pyridineiron

dichloride,andthoseformedbyreplacingthedichloridethereof

15 with difluoride, dibromide, diiodide, dimethyl, diethyl,

dimethoxide, diethoxide, di-n-propoxide, diisopropoxide,

di-n-butoxide, diisobutoxide, di-tert-butoxide, diphenoxide,

di(pentafluorophenoxide) and<Ii(2.6—di—tert—butylphenoxide).

Further, specific examples of the iron compound are

20 [hydrotris(3,5—dimethylpyrazolyl)borate]iron chloride,

[hydrotris(B,5—diethylpyrazolyl)borate]iron chloride,

[hydrotris(3,5-di—tert-butylpyrazolyl)borate]iron chloride

and those formed by replacing the chloride in these compounds

Withfluoride,bromide,iodide,methyl,ethyl,allyl,methallyl,

95 methoxide, ethoxide, n-propoxide, isopropoxide, n-butoxide,

isobutoxide, tert-butoxide, phenoxide, pentafluorophenoxide

and 2,6—di-tert—butylphenoxide.
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15 acetyl acetonatoni ckel, bis(allyl)nickel, bis(1,5-cyclooctadiene)nickel,
di chl oro( 1, 5-cycl ooct adi ene) ni ckel , dichlorobis(acetnithhﬁ}@bﬁqum6

di chl orobi s(benzonitrile)nickel, 20 carbonyltris(triphenylphosphine)nickel,
di chl orobi s(tri et hyl phosphi ne) ni ckel ,

di acet obi s(tri phenyl phosphi ne)ni ckel, tetraxis(triphenyl phosphi ne)nickel,
di chl oro[ 1, 2- bi s(di phenyl phosphi no) et hane] nickel, 25

bi s[ 1, 2- bi s(di phenyl phosphi no) et hane] ni ckel ,

di chl oro[ 1, 3- Pugthiepiemy ,pbhephiais piopapellynexdmeplified those formed

bi s[ 1, 3- bi s(di phenyl phosphi no) propane] ni ckel, 103 15 Novenber 2006

t et r aam bgniekecing rtheei romtimaki e Ghoveomerytiliosgs Eken aamnoamdfoyVdbbr at e
and ni ckel pht hal ocianine. Simlarly, exanples of a compound having a

vanadi uncabedt aud mdakedsition netal atom are vanadi um acetyl acetonate, 5

vanadi um tetrachl ori de and vanadi um oxytri chl orj de. anpl e of a conpound
having a samaMPERPYESM SPECHE UG SFAMPARS Pt & “'af%’?‘r?:zgygg transition

of " orPBERY. RAVPRORANOF: £ EPUFbA At oy deneRa: SonpPaiy EgbrEatye SO

Cranei ti B FoEapeRs Rl R f ot B M TP or i n & conbinat | on of two

or nore tBereeki 188RRGPYIATRAd AR 14 h tERI AdnEONPDUsien S NPl t detuabove,
chloride], [ -oxobis[isopropylidene(cyclopentadienyl)
(3-tert-butyl-5-methyl-2-phenoxy)titanium chloride], U

10 -oxobis[isopropylidene(methylcyclopentadienyl)
(2-phenoxy)titanium chloridel, /L -oxobis[iscopropylidene
(methylcyclopentadienyl) (3-tert-butyl-5-methyl-2-
phenoxy)titanium chloride]/.u
-oxobis[isopropylidene(tetramethylcyclopentadienyl)

15 (2-phenoxy)titanium chloride], [t -oxobis[isopropylidene
{tetramethylcyclopentadienyl){3-tert-butyl-5-methyl-2-pheno
xy)titanium chloridel], &« |
-oxobis[dimethylsilylene(cyclopentadienyl)

(2-phenoxy)titanium chloride], X4 -oxobis[dimethylsilylene

20 (cyclopentadienyl}) (3-tert-butyl-5-methyl-2-phenoxy)titanium
chloride], 4 -oxobis[dimethylsilylene
(methylcyclopentadienyl) (2-phenoxy)titanium chloride],
-oxobis[dimethylsilylene(methylcyclopentadienyl) (3-tert-but
y1l-5-methyl-2-phenoxy}titanium chloride], «

25 -oxobis[dimethylsilylene(tetramethylcyclopentadienyl) (2-phe
noxy)titanium chloride] and U -oxobis[dimethylsilylene

(tetramethylcyclopentadienyl)(3-tert-butyl-5-methyl-2-pheno
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15 those represented by the general formula [10] are preferred as the
transition metal conpound (B) used in the present inventi®Novenber 2006
particular, the transition netal conpounds having the 4 Goup atomas M
in the above general fornula [10] are preferred, and those having at | east
one cycl opent adi ene type anion 20 skeleton-carrying group as L2 in the
general fornula [10] are particularly preferred. Further, in the case
where X is ORLl1l, the 4 Group transition nmetal conpounds havi t WO

Jﬁﬁ? PP oups

cycl opent aﬁ%ﬁ&%ﬁéﬁ@%ﬁ;&%*’ $Kghed @i €861 y ithg reraup SXeF At

are |ink&d resi dual group containing a carbo om..a.sSilicon
atom a %&%&%ﬁgfrgﬁggbigg1gﬁygﬁnoﬁidemes&iﬁﬂgwpaﬁﬁﬁﬁéPjglg%%g%ﬁg?Us
at om ar & preferre

roma viewpoint of an inprovenment of Lyi,§y. 104 15
Novenber ;2006 3eThe o i@edUpnd triayisi tawkmtleﬁolb‘a?%hnd%%%%%ul ﬁ‘%éft%%

S-(substituted)indenyl groups as L2, which groups I kgdy, L BLz9deh a
met hyl eng3HeiHi.dean edthoptiotee, gr REPPAHGe fﬁ%ﬁ%p%ﬁ%heﬁ tg:;rloup, a

di met hyl silyl ene group, a diethylsilylene p P1dbpbeAghskligkene
groups aﬁ%dﬁﬁﬁbxﬂ&ﬁ&nﬂ&ﬁﬁfb%ﬁﬁ%ﬁ@@EWRR#?Régﬁy'éﬁé?ﬁ%roveneﬁt of activity.

A racemc ethylenebis(l-indefé#gzirfggiun1diphenoxide Is particularly

pr ef er r ecarfa i & 44 ehoF TRV of T9provenment of activity. The transition

met al conpound havijn 11_as X0t het AP oyEm d@n@ereprdsénred |ty tP6] can
be obt ai ned b931ﬁ¥ﬂﬁ§%€%§ iﬁaaffﬁﬁ%ncorrespond?ng to the OR11l, reacting the

same with a str ba an, opgangietthians corponagal SOBPONS eaf t er
reacting Q?ﬁ?r%gggfﬁgggégﬁgggﬁgiaﬁth a transition netal c ound&@ﬁg ng a
chlorine at om idl MG ArdBs imanttlienatioa‘eotgjéne@’a@mk’%ﬁ*ﬁlﬁ’g? SP§HC".

les
10 usedasthetransitionmetalcompound(B)areasfollows.Examp e

of a compound having a nickel atom as the transition metal atom

. X . . i ckel
are nickel chloride, nickel bromide, nickel iodide, nic

sulfate, nickel nitrate, nickel perchlorate, nickel acetate,

nickel trifluorocacetate, nickel cyanide, nickel oxalate,

15 acetylacetonatonickel,»bis(allyl)nickel,
bis(1,5—cyclooctadiene)nickel,
dichloro(l,5—cyclooctadiene)nickel,
dichlorobis(acetnitrile)nickel,
dichlorobis(benzonitrile)nickel,

20 carbonyltris(triphenylphosphine)nickel,
dichlorobis(triethylphosphine)nickel,
diacetobis(triphenylphosphine)nickel,
tetraxis(triphenylphosphine)nickel,
dichloro{l,2—bis(diphenylphosphino)ethane]nickel,

25 bis[1,2~bis(diphenylphosphino)ethane]nickel,
dichloro[l,3—bis(diphenylphosphino)propane]nickel,

bis[l,3—bis(diphenylphosphino)propane]nickel,
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15 Further, a transition netal conpound having a stereoregular

pol ynerization ability of an a -olefin can be selected f§yQRdfsribansi tion
nmet al compound (B) represented by the fornmula [10]. Thereby, a
stereoregul ar polymerization of an a-olefin can be acconplished. 20 As the
transition netal conpound having a stereoregular polynerization ability,
preferredis a transition netal conmpound represented by thefollow ng
general f ornmula [ 13 ] or a transition netal conpound represented by the

fol | owi nggengidledival alfiddate 108 dfadby pabeto200611e3nkckeMd [13] Y L3
X4 (In the formula, MB is a transition netal atomof the Goups 3 to 11 or

| ant hangigde-aaricaobdates @M ) bekedsmjthajrolgnbnea 5 substituted
715-indenyl group, and both of Las may be the sane or different from each
other, Y is ®ibrildgilyg exempliesr ofi akiempowed hafing Vard BohasrM™4s are
I ndependently of each other a hydrogen atom  a halogeg at m sn al kyl
group, @s dited kKdasjrioign mefrlbraforyrats, vanaghen fGeey §FF§P 8t8ap, an

al koxy group, an 10 aral kyl oxy group, an. aryl ox r a heterocyclic
group. ) VRngsicaHA 4 yacilgy: Y%né)iéPTg jm %ﬁ%ﬁ?%ﬁﬁ;85$a§5 (In the
formula, M3 is a transition netal _at (o) . i '

| ant hanoi de <&amde aicsongzosqqcfl'é%\rr]ug gn%ar%%%&nggpﬁln%%%%kgkhggg?n at om

t he (Rl%[{e-eCEj?a ftlgm and | RIB0 (Oide My PeFc1 bpdePaadenyhy ehmaaglimot her a

substi t
methyltetrahydrofuran.

Example of a compound having an ytterbium atom as the
10 trasition metal atom is bis(pentamethylcyclopentadienyl)

ytterbium methyltetrahydrofuran.

These transition metal éompounds may be used singly or
in a combination of two or moTe thereof.
Among those transition metal compounds exemplifed above,
15 those represented by the general formula [10] are preferred as
the transition metal compound (B) used in the present invention.
In particular, the transition metal compounds having the 4 Group
atom as M? in the above general formula [10] are preferred, and-
those having at least one cyclopentadiene type anion
20 skeleton-carrying group as L? in the general formula [10] are

particularly preferred.
Further, in the case where X is OR!!, the 4 Group transition

metal compounds having two cyclopentadiene type anion
skeleton-carrying groups as L?, which groups are linked through
25 a residual group containing a carbon atom, a silicon atom, a
nitrogen atom, an oxygen atom, a sulfur atom or a phosphorus

atom, arepreferred fromaviewpoint of an improvement of activity.
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5-cycl opent adi enyl group, n and q are independently of each other an
integer of 1 to 3, and both of R18s may be the sanme 20 ofs Qbdgsenbhodrom
each other and are independently of each 106 15 Novenber 2006 other a
hal ogen atom an al kyl group, an aral kyl group, an aryl group, a
substituted silyl group, an al koxy group, an aral kyl oxy group, an aryl oxy
group or a heterocyclic group, provided that the position and/or kind of
each R18 in each 5 substituted 775-cycl opentadi enyl group are (is)

sel ect edrheso 4 t atowp Synrmig it phranenemt ai edmpEWBIgockavibhdext¥e, R19 and
X5 are independently of each other a hydrogen atom a hal ogen atom an

al kyl gregsubanituakekylingeoyd, omeuns|agrbup, WHLlckusserPat 8desiie%Yr oup,

an al kox roup, an aral kyl ox rou 0 an aryl oxy.qr Q [

O o A D, e L 16ay Haies Fh PRBYISRE Brow + 1 B BRe R mle By ARRE DoY)
The transition netal atomrepresented b N . f.ormul as

[13] an@yomy. ias ddBeithyd sdd esgﬁgugsyml\@}%&ﬁmilgggég?réﬁ@?%ade% gener al

formula [1Q]. 15 | he general _for i | I

or ggsubﬁtﬂx{‘?ﬂiéos%?%i?%%l- upg‘rgﬁs,rgg%% %oﬁero#ﬁggoﬁﬁr%%‘g e sgr;fgrggp

different from each ot Specific exanplgsiqf, L3 area an 7)a%ekidenyl
group, & 775- né?lﬁﬁ)ivﬁg‘gr;%;l grouéf)]ljr an 7%@-&%& hyl i ndenyl group, an

1) 5-n-pr, i%pgg?f- I {rcéRifmi A9phepykindeny paraueularly
T15- n- buet%ln eny ésggo%g(,ﬁ)e%ﬂﬂ% I:%-tért- bu?yl i ndenyl group, an

T) 5- phenyld mdenyd GFSHPa Rlewdoiht NBEhihphapybiesdeny! ofr acivanyi7 5
-naphtyli ndenyl group, an Ti  5-trimethylsil yI_ i ndeq}ll group and an
175-t et rahydr opHgleR¥hsigieupuetal compound having OR™" as X in the above
10 general formula [10] can be obtained by preparing an R''OH
corresponding to the OR'', reacting the same with a strong base
such as an organolithium compound, and thereafter reacting the
obtained compound with a transition metal compound having a
chlorine atom in place of OR' in the above general formula [10].
15 Further, a transition metal compound having a
stereoregular polymerization ability of an ¢ -olefin can be
selected from the transition me_tal compound (B) represented by
the formula [10]. Thereby, a stereoregular polymerization of
an (¢ -olefin can be accomplished.
20 As the transition metal compound having a stereoregular
polymerizationability, preferredisa transitionmetal compound

representedby the following general formula [1l3] oratransition

metal compound representedbythe following general formula[14].
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25 I'n the above-nentioned general formula [13], Y is a bridging group for

linking both of Las. As the bridging group, there is gi¥Rodembditabent
bridgi ng group containing an atom of 107 15 Novenber 2006 the G oup 14 of

the periodic table of elements (I UPAC, inorganic chem cal nonencl ature,
revised edition, 1989). Preferred is a divalent bridging group containing
a carbon atom a silicon atom a germaniumatomor a tin atom More
preferred is a divalent 5 bridging grou whose at om connected with both of
Las is a carbon §n1 a silicon atonpgg germani um atom and/or a tin atom
Much nore preferred a dival ent bridgi ng group, whose atom connect ed
with both qL)&ﬁfis a Carbon ataom—a silicon a£3$]21gernaniun1 at om and/ or
atin at and whose niniﬂuﬁ?aton1nunber bet 10 atonms connected wth
both of Eas ks not nore-than 3 (+he c where the atom connected with
both of Las r\\sliﬁ? I's included). cific exanples thereof are a

nmet hyl ene group, et hyl ene group, a propyl ene group, a dinethyl nethyl ene
group (an isopropylidene group), a di phenyl net hyl ene group, a 15
tetramet hyl et hyl ene group, a silylene group, a dinmethylsilylene group, a

di et hyl iyl envi ) p. 8
i et hyl § dﬂ ﬁ{kerreﬂiloxysfl yx»f*e&@ Y 3@ o hAitR]. &t dreldrrinGréuyd ¥

group an ne group. Particularly preferred are a

met hyl e r&qporaﬂa§£ﬂxhsaa OauPes ar.diyEeidy | el iy FL Hauiip 1D (AN a

i sopropy i ene group |net yl'silTyl'ene group, a | yl ene group
and g @wﬁédlﬁﬁelﬂaeﬁfl drothe ahDUR-tTeRiE m,ﬁgdmg?rt&r ahe eama a [ 13],

both of X4s are independently of each other a hydrogen atom a hal ogen

atom ar differgndupromreactaldbheyr Yups aahradgingr gupup «f wubdnikigged
both of L’s, and both of x's are independently of each other
ahydrogen atom, ahalogen atom, an alkyl group, anaralkyl group,

an aryl group, a substituted silyl group, an alkoxy group, an

10 aralkyloxy group, an aryloxy group or a heterocyclic group.)

/ 18n"CSH4--n\ / XS
Rl92 YZ M3 [14]

\\\\ \\\\
RS .CsHyq” <5

{In the formula, M? is a transition metal atom of the Groups
15 3 toll or lanthanoide series, Y?is a silicon atom, a germanium
atom or a tin atom, the (R*%,-CsHs.,) and (R'%;-CsHy.4) are
independently of each other a substituted 7
*_-cyclopentadienyl group, n and q are independently of each
other an integer of 1 to 3, and both of R'®s may be the same

20 or different from each other and are independently of each
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25 silyl group, an al koxy group, an aral kyl oxy group, an aryloxy group or
a heterocyclic group. Anong these, exanples of a hal ogen safjgyamtan 2adky|
group, 108 15 Novenber 2006 an aral kyl group and an aryl group are
simlar to those of X in the above general fornula [10]. Wile, exanples
of a substituted silyl group, an al koxy group, an aral kyl oxy group, an
aryl oxy group and a heterocyclic group are as follows. 5 The substituted
silyl group neans a hydrocarbon group-substituted silyl group. Here, as

the hydiQgarbed H{den dheme anealiyiegaoed ,amralalqﬁllgﬂau@rﬁapir ng™1 to 10
carbon atons such as a nethyl group, an ethyl group, Eg group, an
i Sopr opyrygl GiipuR, ne utystjroted &§ided- ngr@hpﬂl}éoﬁér rg yl ¥0 group,
an isobutyl group, a n-pentyl group, a n-hexyl group and c C|8 exyl

group, anthldnyboyy group. s REElaXFheRYNPRL D etér?‘ﬁ%%bﬁs%/ u éd silyl

group having 1 to 20 carbon atons, the X I|f £g1a
nono- sutpdvided %hﬁ?ltbﬁoﬁﬁﬂiﬁh9R;ﬁ?%goﬁo 8§ %gg %Néksu% ach

t hyl silyl seth |
di - 5 bZ{sﬁqﬁ%é?é‘fpea” Foms T A ¥Ry g Ollp Bt T e ts0
di met hy ;g %tae Bt ryg,;fsng' Sita 1 Ay Maaded Gothemist) Y gandp, and a

tri-sub having 3 to 20 carbon atons such as a

trinet h %?ndeﬁttlryl g;gwgéhlcyihgf(wnyd&dgan a-tpmopwl salgbegr oup, a
20 trllsoprop group, a tri-n-butylsilyl group, a tri-sec-butylsilyl

group, &+dmh; t@ﬁtamu i'@ﬂdﬁpgr@ﬂparalemIgnﬂnpylenlﬁrﬂ$wgqpugp a
tert-butyldinmethylsilyl group, a tri-n-pentylsilyl grou
tri-n-hegdstlyhtgaadpyagroopcysh @%N%QP?PP@@U%IQABY&%Y SReHDr si |yl
grogg ZL?!?;fﬁLy group or'a'heterocycllc group, and R'® and X’ may

be all the same or different from each other.)

The transition metal atom represented by M’ in the above

general formulas [13] and [14] is defined as the same as M? in

the above-mentioned general formula [10].

15 In the general formula [13], L} is an 7 °-indenyl group
or a substituted 7°-indenyl group, and both of L3s may be the
same or different from each other. Specific examples of L} are
an 7 °-indenyl group, an 71 °-methylindenyl group, an 7]
S-dimethylindenyl groub, an 7)°-n-propylindenyl group, an 7

20 °-isopropylindenyl group. an n°-n-butylindenyl group, an 7]
S_tert-butylindenyl group, an n°-phenylindenyl group, an ﬁ
5-.methylphenylindenyl group, an 71°-naphtylindenyl group, an 7
*_trimethylsilylindenyl group and an 7 °-tetrahydroindenyl
group.

25 In the above-mentioned general formula [13], ¥ is a

bridging group for linking both of L3s. As the bridging group,

there is given a divalent bridging group containing an atom of
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25 are a trinethylsilyl group, a tert-butyldinethylsilyl group and a
triphenylsilyl group. Any of the hydrocarbon group appendedovdnber Bege
substituted silyl groups nay be partially substituted 109 15 Novenber 2006
wi th a hal ogen atom such as a fluorine atom a chlorine atom a brom ne
atomor an iodine atom an al koxy group such as a nethoxy group or an
et hoxy group, an aryloxy group such as a phenoxy group, and an aral kyl oxy
group such as a benzyl oxy group. 5 As the al koxy grou referred.are those
having 1 to 20 cayhon @i erid@sanphbietdorbonenits @‘E%&qgoﬁ"&rgoag’ﬁ,%r an
et hoxy E}F%S’ﬁ N- propoxy group, an isopropoxy gro p, aegég%gx_.ysg{oup, a
sec- but 02Ye | QNP 1 ndifd Ta bt Xy egricass) edlﬁlﬁélntB 99 ro 5 a neopent oxy
group, a n-hexoxy group, a n-octoxy group, a 10 n-dode i 88 WX o
N- pent adgEeX Ve Bt B dayith gagr @b 08D % 1 HA-BES cagigr r%rog"per?g%%r ed are a
met hoxy group, an ethoxy group, an i SORfOPOX gy & tEtaiBttoxy
group. ARygefméhese at&mox9r @riotipsd iRy ﬁi‘”ﬁ%rﬁfﬁ%i y s%bst ituted with a
hal ogen atom such as a fluorine ato L ofd RS tat L8 iy ansamebat om or
an i gdi ner18gahgrgr eUP aWRESE fg‘?%ﬁ"&g%ﬁ%g(sak%ﬂr%t hoxy group or an et hoxy

group, an aryloxy group such_as XYt S Qi / (ah & adnaabbiy | ¥3GH gr oup
such as atbmmﬂlf‘olxylyl’@?rb@ﬂ:.o"ksatﬂeegraggﬁﬁgl%&y group, preferred aé’g%%ose
having 7 to 20 carbon, ato L-eaqt hgraaafumr ehas  atof @R , a 20
( 2- met hympremAahfist §7sgar%?}foa,l a %3- rretghyl phenyl ) met hoxy group. a, (4

- net hyl phen Ié ggt$ Xy3 5 QUR, caridn abmeteh plighienyl REEMhoxyd® 3p™a

(2, 4-di m‘?llfrrgﬁ R ny ?met hoxy group, a (2,5-dinethyl ghenxl %ggtggwegﬁoup, a
(2, 6-di mgthyl ghanyk) get hexyc@t oumd yhose minimum Atbm nuam

i *g i e than 3 (the case
10 atoms connected with both of ; s is not mor

' 3g i ingle is included).
where the atom connected with bqth of L's is sing

‘ lene
Specific examples thereof are a methylene group, an ethy

group, a propylene group, a‘dimethylmethylene group {(an

isopropylidene group), & diphenylmethylene group, a

i ilylene
15 tetramethylethylenegroup,asilylenegroup,adlmethylslly

. . a
group, a diethylsilylene group, @ dlpheny151lylene group

tetramethyldisilylene group and a dimethoxysilylene group.

oup,
Particularlypreferredareanmthylenegroup,anethylenegr P

. ; a
a dimethylmethylene group {an isopropylidene group) .,

20 dimethylsilylene group, a diethylsilylene group and a

diphenylsilylene group.

4
In the above—mentioned,general formula [13]. both of X's

tom,
are independently of each other a hydrogen atom, a halogen a

i d
an alkyl group, an aralkyl group., an aryl group, a substitute

25 silyl group, an alkoxy group, an aralkyloxy group, an aryloxy

group or a heterocyclic dgroup.

Among these, examples of a halogen atom, an alkyl group,
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25 (3, 4-di net hyl phenyl ) met hoxy group, a (3, 5-dinmethyl phenyl ) nethoxy group,
a (2,3,4-trinmethyl phenyl)nethoxy group, a 110 15 hbvenbgﬁb%g ber 2006

(2, 3,5-trinmethyl phenyl)net hoxy group, a (2,3, 6-trinmethyl phenyl) nmethoxy
group, a (2,4,5-trimethyl phenyl)nethoxy group, a

(2,4,6-trinethyl phenyl)nmethoxy group, a 5 (3,4,5-trinethyl phenyl) net hoxy
group, a (2,3,4,5-tetranethyl phenyl) nmet hoxy group, a

(2, 3,4, 6-tetranet hyl phenyl ) net hoxy group, a

(2,3,5, 6 ethagthyl |2 Al QRup? arePedmaTeirhtiop hbgl) BEt Hoxy
group, an (ethyl phenyl)methoxy 10 group, a (n-propyl phenyl)nethoxy group,

an (i sopmopHaP e MRtk of etula (D6 butyhphepyexamphexyofreup, a
(sec-butyl phenyl ) met hoxy group, a (tert-butyl phenyl)nmethoxy group, a

(n- hexyl phwadiywidibsylgiogpoun. gm-addoydypbeoyb) mn kaal kirlewy, group.,
a(n-decyl phenyl ) net hoxy group, 15 a napht hyl net hoxy group and_an

ant hr aceayl metHoxy @mup Mk petéreeerelic FroenzarexysSqgEslpovany of

t hese_ aral kyl oxy groups may be partially substituted mﬁthBa hal ogen at om

such &s a fiuGhiensuhsdhtut et Srink WYR ML oRi MEILPEATBP P an i odi ne
vl Oxy GGG Y S e oy SEPBRp Ht 2R SAPKEST e E 8 26
e Lo B AT E SR AR LT 1768 18 aagad Lo 20
group, a I AELIYLPRERA¥M 9H@WR, @n ethyl group, a n-propyl group, an
isopropyl group, an-butyl group, a sec-butyl group, a tert-butyl
10 group, an isobutyl group, a n-pentyl group, a n-hexyl group and
a cyclohexyl group, and an aryl group such as a phenyl group.
As the substituted silyl group having 1 to 20 carbon atoms, there
are exemplified a mono-substituted silyl group having 1 to 20
carbon atoms such as a methylsilyl group, an ethylsilyl group
15 and a phenylsilyl group, a di-substituted silyl group having
2 to 20 carbon atoms such as a dimethylsilyl group, adiethylsilyl
group and a diphenylsilyl group, and a tri-substituted silyl
group having 3 to 20 carbon atoms such as a trimethylsilyl group,
a triethylsilyl group,. a tri-n-propylsilyl group, a
20 triisopropylsilyl group, a tri-n-butylsilyl group, a
tri-sec-butylsilyl group, a tri-tert-butylsilyl group, a
triisobutylsilyl group, a tert-butyldimethylsilyl group, a
tri-n-pentylsilyl group, a tri-n-hexylsilyl group, a
tricyclohexylsilyl group and a triphenylsilyl group. Preferred
25 areatrimethylsilyl group, a tert-butyldimethylsilyl group and
a triphenylsilyl group. Any of the hydrocarbon group appended

to these substituted silyl groups may be partially substituted
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25 4- et hyl phenoxy group, a 2, 3-di net hyi phenoxy group, a

2, 4- di met hyi phenoxy group, a 2, 5-di net hyl phenoxy group, 13 November 2006

2, 6-di met hyl phenoxy group, a 3, 4-di nmet hyl phenoxy group, a 111 15 Novenber
2006 3, 5-di net hyl phenoxy group, a 2-tert-butyl-3-nmethyl phenoxy group, a
2-tert-butyl -4-met hyl phenoxy group, a 2-tert-butyl-5-nethyl phenoxy group,
a 2-tert-butyl-6-nethyl phenoxy group, a 2,3,4-trinethyl phenoxy 5 group, a
2,3,5-trinethyl phenoxy group, a 2,3,6-trinethyl phenoxy group, a

2,4, 5-trl, t*%hg&gwya%&uaucnaag,4,ﬂucsz'rm ryt e h lgride, agom,
2-tert-bdty -3, 4-di'met hyl phenoxy group, a 2-tert-butyl-3,5-di nethyl phenoxy
group, a fPoRsheMHtdmib¥lan3iédihaatton, Hreadkpxyrasupip guch as ametho
2,6-di-tert-butyl - 3- net hyl phenoxy group, a henox
2-tert - ytorp 415-al redtvstyp ermoxy, PrOWFY Xy group such as a phenoXy
2,6-di-tert-butyl -4-net hyl phenoxy group, a 3,4,5:trinet y group, a
2, 3, 4, 5-gwiupreding | gumemoaxyky5oyy 0dpOVR QQFEr?gbﬁt9F9§g39g¥{%?ﬁg'Hylphenoxy
group, a 2,3,4,6-tetranethyl phenox rou a : 1 to 20
- LeBt - but yl 2 16 (i Fet I IR L e those having 1 to
2,6-di-tert-butyl -3, 4-di methyl pheng UR: m@thdxy: Fréap etdrmittwdyphenoxy
group, £IPP t%qm%ut%ﬁqnﬁlg%&?ﬁrﬁe%gﬁghgn%xy g)rcgu%,r a15
2,6-di-tert-butyl -3, 5-di heN ok i HoPdky §rophiaanebhydrpermap.group,
an ethyI%ﬂ%ﬁ%xﬁ‘%ﬁ?ﬁﬁ?oﬁyEég%#gpyﬁpheﬁgiy group, an isopropyl phenoxy group,
a  n-butyl phengxy, gf Quf, $eeelelyuRbgoyyogpoUn, napentoxy group, a
neopentoxy group, a n-hexoxy group. 4a n-octoxy group, &
10 n-dodecoxy group, a n-pentadecoxy group and an eicosoxy group,
and more preferred are a methoxy group, an ethoxy group. an
isopropoxy group and a tert—bufoxy group. Any of these alkoxy
groups may be partially substituted with a halogen atom such
as a fluorine atom, a chlorine atom, a bromine atom or an iodine
15 atom, an alkoxy group such as a methoxy group or an ethoxy group.,

an aryloxy group such as a phenoxy group., and an aralkyloxy group

such as a benzyloxy group.

As the aralkyloxy group, preferred are those having 7 to'
20 carbon atoms. Examples thereof are a benzyloxy group, a
20 (2—methylphenyl)methoxygroup,a(3—methylphenyl)methoxygroup,
a(4—methylphenyl)methoxygroup,a(2,3-dimethylphenyl)methoxy
group, a (2,4—dimethylphenyl)methoxy group, a
(2,5—dimethylphenyl)methoxy group, &
(2, 6-dimethylphenyl)methoxy group. a
25 (3, 4-dimethylphenyl)methoxy group, &
(3,5-dimethylphenyl)methoxy group, a

(2,3,4—trimethylphenyl)methoxy group, a
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25 tert-butyl phenoxy group, a n-hexyl phenoxy group, a n-octyl phenoxy

group, a n-decyl phenoxy group, a n-tetradecyl phenoxy gr @sR,vansaironexy
group and an ant hracenoxy 112 15 Novenber 2006 group. Any of these aryl oxy

groups may be partially substituted w th a hal ogen atom such as a fluorine
atom a chlorine atom a bromne atomor an iodine atom an al koxy group
such as a nethoxy 5 group or an ethoxy group, an aryl oxy group such as a
phenoxy group, and an aral kyl oxy group such as a benzyl oxy group. The

heterocypii§‘glggigégyplﬁﬁeﬁygqmuphbﬁyiggoapheberocyclic ring, preferably a
4 to 8 nenbered heterocyclic ring, and nore preferably a 4 to 8 nenbered
aromat i c( Net e6 Oey thé €hipgenpehethoxyOgabam,cent ai ned in the heterocyclic
ring is preferably a nitrogen atom an oxygen atomor a sul fur atom

Exanpl es{ pf 4 ssictr ame tiey kpoenyl) vethagygBsapPar @ an i ndol yl group, a furyl
group, a thienyl group, a pyridyl group, a piperidyl group, a quinolyl
group ant ah, 6 sbyimethylphestip) "Athex¥ Fret8rr&8d exanple of the 15

het erocyclic ring group.is a Any of these heterocyclic ring

furyl group.
gr oups nh§.be5pb?im%FF¥19§ﬁ5¥13W¥GPgﬁﬁiEﬁogﬁalggen atom such as a fluorine
atom a chlorine _ato br om ne an.i.adi ng atom an al koxy group
such as(%f%EfhBR§e6?%%5€B¥igﬁk8¥%gk§q3§%gp?rg%gér%Ioxy group such 20 as a
phenoxy oup n K 25up ,banzyl oxy group. A
conpoundgényaacgtgﬁg£§&%?h¥%éﬁg¥gggﬁ#?%ﬁgﬁhgetg conpound having the
Stereoregy|§[5PF%¥§€££éé&h§ﬂpﬁéh&hbMeﬁﬁaxbegﬁeh@ctGd, for exanple, from

t he above-éexenp I ed conpounds as a specific
(pentamethylphenyl)methoxy group, an {ethylphenyl)methoxy
10 group, a (n-propylphenyl)}methoxy group, an
(isopropylphenyl)methoxygroup,a(n—butylphenyl)methoxygroup,
a(sec—butylphenyl)methoxygroup,aa(tert-butylphenyl)methoxy
group, a (n-hexylphenyl)methoxy group, &
(n—octylphenyl)methoxy'group,51(n—decylphenyl)methoxy'group,
15 a naphthylmethoxy group»and an anthracenylmethoxy group. More
preferred is a benzyloxXy group.
Anyofthesearalkyloxygroupsmaybepartiallysubstituted
with a halogen atom such as a fluorine atom, a chlorine atom,
abromineatmnoraniodiﬁeatom,analkoxygroupsuchasanmthoxy
20 group or an ethoxy group, an aryloxy group such as a phenoxy
group, and an aralkyloxy gdgroup such as a benzyloxy group.
As the aryloxy group, preferred are those having 6 to 20
carbon atoms. Examples thereof are a phenoxy group, a
2-methylphenoxy group, a 3-methylphenoxy group, &
25 4-methylphenoxy group, a 2,3-dimethylphenoxy group, a
2,4-dimethylphenoxy group, a 2,5-dimethylphenoxy group, a

2,6-dimethylphenoxy group, & 3,4-dimethylphenoxy group, a
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25 exanple, preferred are those represented by the general fornmula [13].
For exanple, those having a di-substituted silicon atom jasoBab&raodgi ng
group Yin the general fornmula [ 13 ] are preferred. 113 15 Novenber 2006
Speci fic exanpl es thereof are dinethylsilyl enebis(2-nethylindenyl)zirconium
di chloride, dinethylsilylenebis(2-n-propylindenyl)zirconiumdichloride,
di nmet hyl si | yl enebi s(2-n-butylindenyl)zirconiumdichloride, 5

di met hyl si | yl enebi s(2-n-hexylindenyl)zirconi um di chlori de,

di net hyl 5i kyhenebhglRhieseriopyiound ey [2)- tainte buityrh - -ote tdv lad enoxy

di me thyIS|Ierneb|s(2 | sobutyl i ndenyl) zirconiumdichloride,
d|nethyIgrbubenabastartebutgabylmnd@w}pﬁﬁmﬁéﬁhﬂmmWﬂmwﬁorlde

di met hyl si | yl enebi s(2- phenyl i ndenyl ) zirconium 10 dichloride,
d|nethyl2rtyrebeﬁg@EStmﬁﬁbUﬂ?mgmpyW'ﬂ&@ﬁﬂ Y& rconium dichloride,

i ot hyl 87 ESFEnBBEY %eim‘é'xﬁaerh RERPIIMERGP) A Ao AT Gl oo
di ety é%%%biﬂ%ﬁbi%%sﬁ@ e B RBRIP SIS E Peoni um 20 di chl or | de.
RS T ﬁyz,%@%%px% SR B e atod
a 2,4,6-tr1methylphenoxy group, a
2-tert-butyl-3,4-dimethylphenoxy group. a
2-tert-butyl-3,5-dimethylphenoxy group, a
10 2—tert—butyl-3,G-dimethylphepoxy group, a
2,6—di—tert—butyl—B-methylphgnoxy group, &
2-tert-butyl-4,5-dimethylphenoxy group, a
2,6-di—tert-butyl-4-methylphénoxy_group, a
3,4,5-trimethylphenoxy group, a 2,3,4,5-tetramethylphenoxy
15 group, a 2-tert-butyl-3,4,5-trimethylphenoxy group. a
2,3,4,6-tetramethylphenoxy group, a
2-tert-butyl-3,4,6-trimethylphenoxy group, a
2,6-di-tert-butyl-3,4-dimethylphenoxy group., a
2,3,5,6-tetramethylphenoxy group, a
20 2-tert-butyl-3,5,6-trimethylphenoxy group, a
2,6-di-tert-butyl-3,5-dimethylphenoxy group, a
pentamethylphenoxy group, an ethylphenoxy group, a
n-propylphenoxy group, an isopropylphenoxy group, a
n-butylphenoxy group. a sec-butylphenoxy group, a
95 tert-butylphenoxy group, a n-hexylphenoxy group, a
n-octylphenoxy group, a n-decylphenoxy group, a

n—tetradecylphenoxygroup,anaphthoxygroupandananthracenoxy




N AII—//// i
25 di met hyl silyl enebi s(4,5, 6, 7-tetrahydroi ndenyl ) zirconium dichloride,
di phenyl sil yl enebi s(2- met hyl i ndenyl ) zi rconi um di chl ori dg5 November 2006
di phenyl si | yl enebi s(2-n-propyl i ndenyl ) zirconium 114 15 venber 2006
di chl ori de, diphenylsilylenebis(2-n-butylindenyl)zirconium dichloride,
di phenyl si |l yl enebi s(2- n-hexyl i ndenyl)zirconium dichloride,
di phenyl si | yl enebi s(2-i sopropyl i ndenyl)zirconiumdichloride, 5
di phenyl si | yl enebi s(2-i sobutylindenyl) zirconium dichloride,
di phenyl grbybenebi s(2-tert-butylindenyl)zirconiumdichloride,
di phenyl si |l yl enebi s(2- phenyl i ndenyl ) zi rconi um dichl ori de

di phenyl si | yl metsifs (thass auyApRsi BYPRRESAIY )2 M2 1416 WhstH i,
e L SIS S TE I e eSS, O B e prom
G Phn<br iRty ot Yhads RPN IERS dedlf SR el o
G D GHbeRE 2 SR oL ey dbas o, ol o,
di phenyl si Lyl engbisid. 2§15t 8kyabyaugi denyhks a beoniywoxydigreiur.i de.

The heterocyclic ring group is a group havinga heterocyclic
ring, preferably a 4 to 8 membered heterocyclic ring, and more
preferably a 4 to 8 membered aromat ic heterocyclic ring. Ahetero

10 atom contained in the heterocyclic ring is preferably a nitrogen
atom, an oxygen atom or a sulfur atom. Examples of such a
heterocyclic ring group are an indolyl group, a furyl group,
a thienyl group, a pyridyl group, a piperidyl group, a quinolyl
group and an isoquinolyl group. A more preferred example of the

15 heterocyclic ring group is a furyl group.

Any of these heterocyclic ring groups may be partially
substitutedwithahalogenatomsuchasafluorineatom, a chlorine
atom, é bromine atom or an iodine atom, an alkoxy group such
as a methoxy group or én ethoxy group, an aryloxy group such

20 as a phenoxy group, and an aralkyloxy group such as a benzyloxy
group.

A compound in a category of the transitional metal compound
having the stereoregular polymerizationabilitycanbe selected,
for example, from the above-exemplified compounds as a specific

25 example, preferred are those represented by the general formula
{13]. For example, those having a di-substituted silicon atom

as the bridging group ¥ in the general formula [13] are preferred.
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25 In the general fornmula [14(R181,-C5H4_") and (R18g-C5H4_q) are each a
substituted ii5-cyclopentadienyl group, and n and q are;€fghe@ferizobeoer
from1l to 3. Both of R18s may be the sane 115 15 Novenber 2006 or
different fromeach other, and are each a hal ogen atom an al kyl group, an
aral kyl group, an aryl group, a substituted silyl group, an al koxy group,
an aral kyl oxy group, an aryloxy group or a heterocyclic group, provided
that the position and/or kind 5 of the R18 in the substituted 77

5- cycl opepéadi epybxghpURsatRetksE atel ected, so that a symetry plane
i ncluding M3 does not exist. The halogen atom and the al kyl, aral kyl,

aryl, submhéthyedisylyhebabk@xmethyalikgdeowt) zdampomdym g Hedtists cl i ¢
groups stated here are as explained in the general fornmula [13]. As 10
Fpreferr@ﬂm¢5hmhsélkyengbéap20ﬂ-ﬂrﬁ9Vé#6§?€N&dZHQ%?%%Qﬂuﬂlc@Qﬂ; €©n and q
is an integer of fromi to

3. As | t R1.8n- and
(R18q-Cgﬂﬁwﬁhﬁbﬁihﬁlﬁ&sPiSKﬁ'ﬁhpgﬁgggﬂggpgﬁﬂég%' Pé@bﬁgggﬁgﬁaﬁghy| gr oups

h iti d/ kind, of the R18 ' .ed - :
15 pPanci i Ht AL RBSRBRLShAT PeRPar L TpRens LA SERT R, B SYTEL Y

7 oo R REATFLER R PG pteo B BRI A

2-n-prop reny I sopr cycl opent adi enyl group, a

2-n-buty, L EAYb 18 QURsoBdtkI9RUEYLEYClioRemtias eih1dYigteoup, a
2-tert-5%%%%%@%?%%%ﬂ%§§¥eﬁyF grgﬁp, g 2- n- hexyl cycl opent adi enyl group, a

3- met hyl eygd ©PeNE AV BaNE L1 §( 2UPerd-Bueyhyhagalydpedtratindrapd  group, a
3-n-propyl cyclopent adi enyl group, a 3-isopropylcyclopentadi enyl group, a
dichloride, d&imethylsilylenebis(2-phenylindenyl)zirconium

10 dichloride,
dimethylsilylenebis(2—trimetbylsilylindenyl)zirconium
dichloride, '
dimethylsilylenebis(z,4-dimé£hylindenyl)zirconium
dichloride,

15 dimethylsilylenebis(z,4,7-trimethylindenyl)zirconium
dichloride,
dimethylsilylenebis(2—methyl—4-isopropylindenyl) zirconium
dichloride,
dimethylsilylenebis(2—methyl—4-phenylindenyl)zirconium

20 dichloride,
dimethylsilylenebis(2—methyl—4-naphtylindenyl)zirconium
dichloride,
dimethylsilylenebis(2—methyl-4,5—benzoindenyl)zirconium
dichleride,

25 dimethylsilylenebis(4,5,6,7-tetrahydroindenyl)zirconium
dichloride, diphenylsilylenebis(2—methylindeny1)zirconium

dichloride, diphenylsilylenebis(2-n-propylindenyl)zirconium
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25 3-n-butyl cycl opent adi enyl group, a 3-isobutyl cycl opentadi enyl group, a

3-tert-butyl cycl opentadi enyl group, a 3-n-hexyl cycl openfsadhgimter 3008IP, a
116 15 Novenber 2006 2, 3-di net hyl cycl opent adi enyl group, a

2, 3-di et hyl cycl opent adi enyl group, a 2, 3-di-n-propylcycl opentadi enyl
group, a 2,3-diisopropylcyclopentadienyl group, a 5

2,3-di -n-butyl cycl opent adi enyl group, a 2, 3-diisobutyl cycl opentadi enyl
group, a 2,3-di-tert-butylcycl opentadi enyl group, a

2, 3-di - na?giﬁBEXEEQP@@Pﬁ@hﬁEﬁ'ﬂ.l@Q@#@bi& ( 22 rd-pditryeitimd aoysc) oplereeri why |
a

group, 2, 4-di et hyl cycl opent adi enyl group, a

2, 4- di - ngpEARYkevel, opephadiyesyll ydreoeb i s 2 -2 -hediv IsiastasA L3repfehiadi enyl
group, a 2,4-di-n-butylcycl opentadi enyl group, a
2, 4-di i sahuh¥beydegpent adi enyl group, a 15

2,4-di -tert-butyl cycl opentadi enyl group, a 2,4-di-n-hexylcycl di enyl
group, adiﬁhényﬂséﬂuybgy@ﬁ§¢@npgmggqﬂy%ﬁqgﬁﬁy z rconluﬁvgfghf§§f&§,

o b L phonE BNy sneme Fen g by e | 208 G &0

o e TSGR AR, ettt pelt i et o eny

3, 5-di - nphexyl eyl opgnladingA%' 1914 bis (2-phenylindenyl) zirconium
dichloride,
diphenylsilylenebis(2—trimethylsilylindenyl)zirconium

10 dichloride,
diphenylsilylenebis(z,4—dimethylindenyl)zirconium
dichloride,
diphenylsilylenebis(z,4,7—trimethylindenyl)zirconium
dichloride, _

15 diphenylsilylenebis(2—methyl—4—isopropylindenyl) zirconium
dichloride,
diphenylsilylenebis(2-methyl—4—phenylindenyl)zirconium
dichloride,
diphenylsilylenebis(2—ﬁethyl-4-naphtylindeny1)zirconium

20 dichloride,
diphenylsilylenebis(2-methyl—4,5—benzoindenyl)zirconium
dichloride and
diphenylsilylenebis(4,5,6,7—tetrahydroindenyl)zirconium
dichloride.

25 In the general formula [14], (R';-CsHsn) and (R™g-CsHig)
are each a substituted n°-cyclopentadienyl group, and n and

g are each an integer from 1 to 3. Both of R'®*s may be the same
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25 a 2-ethyl -3-net hyl cycl opent adi enyl group, a

2- met hyl - 3- et hyl cycl opent adi enyl group, a 15 November 2006

2- met hyl - 3- n- propyl cycl opent adi enyl group, a 117 15 Novenber 2006

2- met hyl - 3-i sopropyl cycl opent adi enyl group, a

2- et hyl - 3-1 sopropyl cycl opent adi enyl group, a

2- met hyl - 3-n-butyl cycl opent adi enyl group, a

2- met hyl - 3-i sobut yl cycl opent adi enyl group, a 5

2- net hyl 53-d £f tebath i | £y6th apest adibeny,l agdoape aach a halogen atom, an

2- met hyl - 3- n- hexyl cycl opent adi enyl group, a . .

2- et hyl - 41191 hytonys| apereddiydnytoep oap,azyl graphyd SUPELASPESEIBE adi enyl
group, a 2-nethyl-4-n-propyl cycl opent adi enyl group,_a 10 '
2- met hyl ghous opao@Akasy GFeiihd ia@n?FaéFB&B?¥’agg°up' an aryloxy group

2- et hyl - 4-i sopropyl cycl opent adi enyl .gro ‘o kind
2-nethyIOnihDEGPVP§Y€Pé§b%F%HPeﬁV%“@&%ﬁg?hg%-th819051t10n'and/0r ln

2-me

t hyl - 4-i sobyt vyl cycl opent adi enyl . gr : 1 e (is)

- oty 1 08 e B bLA JPey CROREAT HAR by b oy tofentagtenyl group are (
2-met hyl - 4-n- hexyl cycl qgpent adj 134> ificluding M* does not exist.
3-ethy|-%9ﬁﬁFE§§C¢%¥§%%ﬁi§dl ny€y5¥gtp, 2 g-#e%h?l-5-ethy|cyc|opentadieny|

group, a 3- ety hia-dydl 28%h G ReRLRYNE MtaPepliparygl, substituted
3-nethy|-5-|sopropfﬁcyclopentadlenyl group, a 20

3-ethyl - 511 $0pr apkbays! apenkgdiossy! agydoxy and heterocyclic groups

3-net hyl - 5-n- but yl cycl opent adi enyl group, a A

3- net hyl sbataabhéykcyckopenesplabyed gipuphe ggeneral formula [13]. As
3-nmethyl -5-tert-butyl cycl opent adi enyl group,. a . .

3- matthy | R nphefeiepd pent aaHeny ST/ § néterocyclic ring group.

Any of n and g is an iqteger of from 1 to 3.

As examples of the (R'%,-CsHy.n) and (R'°;-CsHa.q) having R'S,
in which substituted ns—cyclépentadienyl groups the position
and/or kind of the R*® are (is) selected, so that a symmetry

15 plane including M® does not exist, there are enumerated a
2-methylcyclopentadienyl group, & 2-ethylcyclopentadienyl
group, a 2—n—propylcyclopentadienyl group, a
2-isopropylcyclopentadienyl group, a
2—n—butylcyclopentadienylgroup,a2—isobutylcyclopentadienyl

20 group, a 2-tert-butylcyclopentadienyl group, a
2-n-hexylcyclopentadienyl group., a 3-methylcyclopentadienyl
group, a 3-ethylcyclopentadienyl group, a
3—n-propylcyclopentadienyl group, &
3—isopropylcyclopentadienyl group, a

25 3—n—butylcyclopentadienylgroup,ea3»isobutylcyclopentadienyl
group, a 3-tert-butylcyclopentadienyl group, a

3-n-hexylcyclopentadienyl group, a
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25 2,3,5-trinethyl cycl opent adi enyl group, a

2,4,5-trimethyl cycl opentadi enyl group, a 15 November 2006
2-(2-furyl)-3,5-di net hyl cycl opent adi enyl group and a 118 15 Novenber 2006
2-(2-furyl)-4,5-di net hyl cycl opent adi enyl group. In the above general
formula [14], Y2 is a carbon atom a silicon atom a germanium atomor a
tin atom Preferred is a carbon atomor a silicon atom 5 In the above
general formula [14], R19 and X5 are independently of each other a

hydr ogenz aBedimathglleyed opearnadismydl igdoupm.o®, an aral kyl group, an aryl
group, a substituted silyl group, an al koxy group, an aral kyl oxy group, an
aryl oxy 2gBodpetshyacieteopeayf@diengrlo @y oWnd R19 and X5 may be the same 10
or different fromeach other. The hal ogen atom and the al kyl, aralkyl,

aryl , su%s@i‘@&t@dP§PP¥IlFY§IlI9(5’>@§‘,taé]Pzﬁ%& SEPUPr v oxy  and heterocyclic
groups stated. here are_as alrea xplained _as R18. As R19, preferred is a
hydrogenzagbaﬁbﬁoaﬁogﬂ%fyc P@&B.aiié% % eferred is a hal ogen atom an

al kyl- group, .an__ar r [ 'gﬂ%ﬂﬂ rqup. Exanpl es thereof are
siMIQﬂ th Pﬁoge 3%§§%%ﬁgfﬁégﬁgﬁgrgf¥ rnuE§ FﬁO]. As specific exanpl es of
the trangi tign; § QTR WRE n =GRk n ' the general fornula [14],

t hose co?f%s%gﬁgﬁﬁgkyzog?o ?hg SénSEQF or#ﬁ?a [14] are selected from

exanpl es; 0§_hetbeansutyaRymbpkntemienyd wrigsert ed by the above general
formula [10]. O these, preferred are

di et hyl 3} 8yaena¢nyeiapgoiladeatpdiedyiegrpupy.cloopent adi enyl ) zirconi um
dlChlOrlS?&—dimethylcyclopentadienyl group, a
10 2,4-diethylcyclopentadienyl group, a
2,4-di-n-propylcyclopentadienyl group, a
2,4-diisopropylcyclopentadienyl group, a
2,4-di-n-butylcyclopentadienyl group, a
2,4-diisobutylcyclopentadienyl group, a
15 2,4—di—tert-butylcyclopentadienyl group, a
2,4-di-n-hexylcyclopentadienyl group, a
3,5-dimethylcyclopentadienyl group, a
3,5-diethylcyclopentadienyl group, a
3,5—di-n—propylcyclopeﬁtadienyl group, a
20 3.5-diisopropylcyclopentadienyl group, a
3,5-di-n-butylcyclopentadienyl group, a
3,5-diisobutylcyclopentadienyl group, a
3,5-di-tert-butylcyclopentadienyl group, a
3,5-di-n~hexylcyclopentadienyl group,
25 a 2-ethyl-3-methylcyclopentadienyl group, a
2-methyl-3-ethylcyclopentadienyl group, a

2-methyl-3-n-propylcyclopentadienyl group, a
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25 di net hyl silyl ene(cycl opent adi enyl ) (3-tent-butyl cycl opent adi

enyl ) zi rconi um di chl ori de, 15 November 2006
di met hyl si | yl ene(cycl opent adi enyl ) (2, 4-di net hyl cycl opentadi 119 15
Novenber 2006 enyl)zirconiumdichloride,

di met hyl si | yl ene(cycl opent adi enyl ) (2, 3, 5-tri met hyl cycl opent

adi enyl ) zi rconi um di chl ori de,

di et hyl si | yl ene( 3- net hyl cycl opent adi enyl ) (4- net hyl cycl open 5

t adi enyl hzjee@Rilum-disep:@pydesyclopentadienyl group, a

di et hyl sil yl ene(3-tert-butyl cycl opentadi enyl) (4-tert-butyl

cycl opentaditeryl-Bziisepropyidiveillapeegdienyl group. &
dinethylsiIerne(2,4-dinethylcyclopentadienylgéS,S-dinethyl

cycl opentadiesingll)-Fi-medni iy linrst erd iepy L "group. 4

di met hyl silyl ene(2, 3,5-trinet hyl cycl o tadjenyl)(2,4,5-tri
met hyl Zy@l-oé@ﬁwdéi%rimbzmclcﬁﬂ%rﬂ %?Ff)‘gf‘?‘b%i, i 2 4

e e S Syl anaiy pcanp) &iroon ium
ggiL;[;hg?gﬁﬁﬂgﬂﬁﬁ%ﬁﬁéﬁ%ﬁ%®¢%§?éééﬁ%%?%y %D%f%%gﬁigéﬁenyl)zirconium
A A Tk i A A
( 4- met hy LeyeloRant adi @iyl Jyd Tewe tad tewhl ogiciep . 28
met hyl ene(3-tert-butyl cycl opentadi enyl ) (4-tert-butyl cycl ope
nt adi enylo)-#igtesni-whrdippdmyrliceslopentadienyl group, a
- met hyl ene( 2, 4-di met hyl cycl opent adi eny] ) ( 3, 5- ineé@g[cchOpe
nt adi@ny |2)-niertdqrii -midiauany by @ppentadienyl gr
Tethylene(2, 3 o I et Y SYCLPRPOS SN SAYLAL P deubl BRIV ©
2—methyl~4-n-butylcyclopentadienyl group, a
2—methyl-4-isobutylcyclopentédienyl group, a
2-methyl-4—tert—butylcyclopentadienyl grdup, a
15 2-methyl-4-n-hexylcyclopentadienyl group. a
3—ethyl~5—methylcyclopentadienyl group, a
3-methyl—5—ethylcyclopentadienyl group, a
3~methyl-5—n—propylcyclopentadienyl group, a
3—methyl—S-isopropylcyclopentadienyl group, a
20 3—ethyl-5—isopropylcyclopentadienyl group, a
3~methyl-5—n—butylcyclopentadienyl group., a
3—methyl—5—isobutylcyclopentadienyl group, &
3—methyl—5—tert-butylcyclopentadienyl group, a
3-methyl—5-n—hexylcyclopentadienyl group, a
25 2,3,5-trimethylcyclopentadienyl group, &
2,4,5wtrimethylcyclopentadienyl group, a

2—(2-furyl)-3,5-dimethylcyclopentadienyl group and a
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25 ycl opent adi enyl )zirconiumdichloride. In addition, there are exenplified
conpounds fornmed by replacing the zirconiumatomin the;aRgvanten0d®ned
zirconium 120 15 Novenber 2006 conpounds with a titaniumatomor a

haf ni um atom (C) Organoal um num conpound As the organoal um num conpound of
t he conponent (C) used for the catalyst for addition polynerization in
accordance with 5 the present invention, a known organoal um num conpound
can be used. Preferred is an organoal um num conpound represented by the

fol | owi ng q@@@ﬂpﬁd@ﬂﬂéﬂhyf@ﬁ@d@@ﬁtmiéﬁﬁ(gnonpe fornula, R20 is a
hydrocarbon group and all of R20 nay 10 be the sgne or different from one

another, Y3 igm tmédraQ@e;@ ajedyrala floadmgen [dtddm Yinigl Ro%?rﬁpauétoﬁ
aralkyloxy group, or an aryloxy group, all of Y3 may be th ng 35,
I n

di f f er enta feiQmome aanot,her germagign &temeFbar LAt P§P9‘| nSrG
the general f ormula [ 15 ] Jafresentl ng t he organoal um num 15 corrpound
as R20, pr efeartraed atom @ & having 1 to 24 carbon atons, and

nore preferred is an al kyl gro avin ab FEIf SpeC|f|c
exarrpges t her edm e é%%)ﬂen%{;’upé ’&?1“](19? h(;IrZGT gﬁ), gg nkp?%pyl group, a

n- but yl group, an I sob ¥Bm 2a2n8BbRrhhaxyh, gr oup
and a 20 iRdsR %é 95?3’2 %é% growp a n- bgtyl group, an

o A -4 st Mg S
brom ne %tiol@la'é‘}o%b.' adi AekoRyogroapy i efriined dxy grehipor aneaaydaKxy
group or a heterocyclic group, and R'? and X° may be the same
10 or different from each other. The halogen atom and the alkyl,
aralkyl, aryl, substituted silyl, alkoxy, aralkyloxy, aryloxy
and heterocyclic groups stated here are as already explained
as R'®.
As R!®, preferred is a hydrogen atom or an alkyl group.
156 As X°, preferredlis a halogen atom, an alkyl group, an
aralkyl group or an alkoxy group. Examples thereof are similar
to those of X in the general formula [10].
As specific examples of the transition metal compound
represented by the genéral formula [14], those corresponding
20 +to the general formula [14] are selected from examples of the
transition metal compound represented by the above general
formula [10]. Of these, preferred are
dimethylsilylene(cyclopentadienyl)(3—methylcyclopentadienyl
)zirconium dichloride,

25 dimethylsilylene(cyclopentadienyl)(3—tert—butylcyclopentadi

enyl)zirconium dichloride,

dimethylsilylene(cyclopentadienyl)(2,4-dimethylcyclopentadi
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25 When y3 is an al koxy group, preferred is an al koxy group having 1 to 24
carbon atons. Specific exanples thereof are a nethoxy gf9PMNBverAber@OhOXY
group, a n-propoxy group, an isopropoxy 121 15 Novenber 2006 group,

an- but oxy group, asec-butoxy group, a tert-butoxy group, a n-pentoxy group,
a neopentoxy group, a n-hexoxy group, a n-octoxy group, a n-dodecoxy
group, a n-pentadecoxy group and a n-eicoxy group, and preferred are a
nmet hoxy group, an ethoxy 5 group and a tert-butoxy group. Wien Y3 is an
aryl oxy gﬁgg@z-pgggghhe@ibgl@&i@kyloxy having 6 to 24 carbon atons.
Specific e anpﬁes thereof are a phenoxy group, a 2-nethyl phenox roup, a
3-nethy|ahﬁaeﬁzlgﬁgynen@(c@cae@hmkpmam@yﬁ)gﬂo@pﬁ1£§&mﬁ§hwkﬁ %%%%Bxy
group, a 10 2, 4-di met hyl phenoxy group, a 2, 5-di net hyl phenoxy group, a

2, 6-di nehhykphenaiycondup ddc®lerdidest hyl phenoxy group, a

3, 5-di net hyl phenoxy group, a 2, 3,4-trinethyl phen rou

2.3,5-t ranmehpy@aeawpn@r(@umet@ﬂ,@,@-%ﬂ%ﬂ%ﬁ‘ﬁﬁ‘o‘%“eg&%%ycl°pen
az, 4, 5-trimet hyl phenoxy group, %?,4B§-trinethylphenoxy group, 15 a

3, 4, Bt r tAELRPYPAEASLPIGBUFICRIPTICR 5. t et ranet hyl phenoxy group, a

2,3,4,6-tet t hyl , N TR} phgdex )

pentanetﬁgmégg§&§§l§H§%%ﬁ%'gkggghﬁﬁﬁﬁéﬁ§¥§m§?§ﬁ%% a ﬁ?%ﬁopylphzﬂgggugroﬁp,
i | ph i’ - i : : 20 - but yl ph

an 'SOpéggﬁpgsﬁgéﬁéﬁ &ggglfédhﬂﬂﬁBdﬂUH¥B¥QﬁéU0Up a sec- butyl phenoxy

group, a eroxy ‘group, a n-hexyl phenoxy group, a n-octyl phenoxy
r oup, Al flegyh BI9YILhe (& QLR HIRSy el ot L Dy dERARTE Oxy
group ang an nt hr acenoxy group. Wen Y3 is an aral kyl oxy group, preferred

i's an ar abkyb@entadienyl)zirconium dichloride,

10 dimethylsilylene(2,3,5-trimethylcyclopentadienyl)(2,4,5-tri
methylcyclopentadienyl)zircopium dichloride,
methylene(cyclopentadienyl)(3-methylcyclopentadienyl)zircon
ium dichloride, methylene(cYélopentadienyl)
(3~tert-butyleyclopentadienyl)zirconium dichloride,

15 methylene(cyclopentadienyl)
(2,4-dimethylcyclopentadienyl)zirconium dichloride,
methylene(cyclopentadienyl)(2,3,5~trimethylcyclopentadienyl
yzirconium dichloride, methylene(3-methylcyclopentadienyl)
(4—methylcyclopentadienyl)zirconium dichloride,

20 methylene(3~tert-butylcyclopentadienyl)(4—tert-butylcyclope
ntadienyl)zirconium dichloride,
methylene(z,4—dimethylcyclopentadienyl)(3,5—dimethylcyclope
ntadienyl)zirconium dichloride and
methylene(2,3,5—trimethylcyclopentadienyl)(2,4,5—trimethylc

25 yclopentadienyl)zirconium dichloride.

In addition, there are exemplified compounds formed by

replacing the zirconium atom in the above-mentioned zirconium
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25 having 7 to 24 carbon atons. Specific exanples thereof are a benzyl ox
group, a (2-nethyl phenyl) nmet hoxy group, a (3-nethyl phen Hf f d
(4-net hyl phenyl ) net hoxy group, 122 15 hbvgnber 2%02 a¥19N@§ 2009p. 2
(2, 3-di net hyl phenyl ) met hoxy group, a (2, 4-di nethyl phenyl) net hoxy group, a
(2, 5-di net hyl phenyl ) net hoxy group, a (2, 6-dinmethyl phenyl)nmethoxy group, a
5 (3, 4-di met hyl phenyl ) met hoxy group, a (3, 5-dinethyl phenyl)nethoxy group,
a (2,3,4-trinmethyl phenyl)nmethoxy group, a (2,3,5-trinethylphenyl)nethoxy
group, &onfpotnds twi ARt Ayt phenytmnetbaxyprgrobpfnauk0 atom.

(2,4,5-trinethyl phenyl)nmethoxy group, a (2,4, 6-trinethylphenyl)nethoxy
group, &cCYX Ihgéndalumetimyhpbempbhndt hoxy group, a

(2,3, 4,5-tetranet hyl phenyl ) net hoxy group,

a
(2.3, 5. 6- t et resretty lqptgandd mboxy epeRgIng of HOHRS
group, an (ethyl phenyl) net hOXé gro@ a (n. t(l}fleph qﬁﬂ%@%ﬁgf)ﬁhgoxgn
(i sopr ofADEbeyty taky 1 EpHRe btlﬁn(&m%bﬁ%ﬁﬁ ﬂ%&"éng%%uﬁ S
(sec- butylphenyl)nethoxy rou tert bUt¥B§E§ﬂ b Qﬂé%nn&r&éﬁﬁxﬁ

a

it st B
- y e yi%pe 0oXY. ar ou a
napht hyllﬂ‘ﬁcﬂb eg# é/dgLnd Egin a Ef]ra%:lg%;/ hoxy group Pr efergﬁ;éragg) s a

benzyl o Srey xaggkgps1af (g .or ganoal um num conpound
represen ed;% P%% % %rgornu | a [15f a?e trlalkylalumnurrgp

2°CA1Y 3-c [15]
(In the formula, R?® is a hydrocarbon group and all of R may
10 be the same or different from one another, Y? is a hydrogen atom,
ahalogen atom, an alkoxy group, a aralkyloxy group, or an aryloxy

group, all of Y? may be the same or different from one another,

and ¢ is a number satisfying 0 < ¢ = 3.)

Inthegeneralformula[lS]representingtheorganoaluminum
15 compound, as R*®, preferred is a hydrocarbon group having 1 to
24 carbon atoms, and more preferred is an alkyl group having
1 to 24 carbon atoms. Specific examples thereof are a methyl
group, an ethyl group, a n-propyl group, a n-butyl group, an
isobutyl group, a n-he#yl group, a 2-methylhexyl group and a
20 n-octyl group. Preferred are an ethyl group, a n-butyl group,
an isobutyl group, a n-hexyl group and a n-octyl group.
When ¥Y® is a halogen atom, specific examples thereof are
a fluorine atom, a chlorine atom, a bromine atom and an iodine
atom, and preferred is a chlorine atom.
25 When Y° is an alkoxy group, preferred is an alkoxy group
having 1 to 24 carbon atoms. Specific examples thereof are a

methoxy group, an ethoxy group, a n-propoxy group, an isopropoxy
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25 such as trinethylalum num triethylalumnum tri-n-propylal um num
tri-n-butylalum num triisobutylalumnum tri-n-hexyl al yipemsndod®3 15
Novenber 2006 tri-n-octylalum num dialkylal um num chl orides such as

di met hyl al umi num chl ori de, diethylal um num chl oride, di-n-propylal um num
chloride, di-n-butylalum numchloride, diisobutylalumnumchloride and

di - n- hexyl al um num chl ori de; 5 al kyl al um num di chl ori des such as

met hyl al um num di chl ori de, ethylal um numdichloride, n-propylal um num

di chl or i ggeup Nabitnd eduphputpdicht or bukoxy gobupy|ak aRf nBR-aFIH G RIe and
n- hexyl al um num di chl ori de; di al kyl al um num hydri des such as

di met hyl @l wrpansokydgi-dep, deenhppahtaxyurREEr i de 2 -IEXA* ¥ JHBRA & uni num

hydri de, di-n-butyl al um num hydride, diisobutylal unnum hydri

di - n- hexytat tioknuger dyelr iad & - AoEICa=Ro FF 28 ﬁmp@%%glggoii}q #&é‘%@xa;‘gfum num
triethoxyal um numand tri(tert-butoxy)al um nu lL.al koxy, }AUTS
such as ast1BAGRFBIIOUP aPiR Hﬁﬁ?eﬁgghﬁﬂﬁlla Tg}tgf)%%t%.gg?ﬂm%\u‘%% met hyl
(di-tert -butoxyé aluninugh dialkﬁlglkoxyaluninuns such as

di nethy (FEPHBXFREI BntfGAT PRGPHE ByPEET hoxy) al uni num and

di methyl (tert: %%Qmﬁyggl#g%g?g@é?t&ﬁgj B¥¥ebuFLaUS asllefy86xy having

tri phenoxyal u r iI'sopropyl phenoxy) al um num and 20 tris(2,6-d

i phenyl ppe o Wonid K¥bdicary losyampiesutiersathaas a phenoxy
met hyl (dlglpﬁée))r%g(y ale%lrﬂt?nrpnum rre?hyl bi s(2. 6-di i sopropyl phenoxy) al um num and

met hyl bi %fcguﬁ' dpphenykpbepasyibaiyugiroup, and-meitalyRphend o @R nifs such
as di met Ayl (phenoxy) al uni num
4 -methylphenoxy group, a 2,3-dimethylphenoxy group, &

10 2,4-dimethylphenoxy group, a 2,5-dimethylphenoxy group, a
2,6-dimethylphenoxy group, a 3,4-dimethylphenoxy group, a
3,5-dimethylphenoxy grbup, a 2,3,4-trimethylphenoxy group, a
2,3,5-trimethylphenoXy group ,‘ az, 3_, 6-trimethylphenoxy group,
a2,4,5—trimethylphenoxygroup,a2,4,6-trimethylphenoxygroup,

15 a 3,4,5-trimethylphenoxy group, a 2,3,4,5- tetramethylphenoxy
group, a 2,3,4,6-tetramethylphenoxy group. 4a
2,3,5,6-tetramethylphenoxy group, a pentamethylphenoxy group,
an ethylphenoxy group, a n-propylphenoxy group, an
isopropylphenoxy group, a n-butylphenoxy group, &

20 sec-butylphenoxy group, a tert-butylphenoxy group, a
n-hexylphenoxy group, an -octylphenoxy group, a n-decylphenoxy
group, a n-tetradecylphenoxy group, & naphtoxy group and an
anthracenoxy group.

When ¥° is an aralkyloxy group. preferred is an aralkyloxy

25 having 7 to 24 carbon atoms. Specific examples thereof are a
benzyloxy group, a (2-methylphenyl)methoxy group. &

(3-methylphenyl)methoxygroup,a(4—methylphenyl)methoxygroup.
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25 di met hyl (2, 6-diisopropyl phenoxy)al um num and di net hyl

(2, 6-di phenyl phenoxy) al um num  Anong these, preferred aje€ngvember 2006

trial kylalum nuns, nore 124 15 Novenber 2006 preferred are
trimethyl al um num triethylalum num tri-n-butylal um num
triisobutylalumnum tri-n-hexylalum numand tri-n-octylal um num and
particularly preferred are triisobutylalum numand tri-n-octylalumnum 5
These organoal um num conpounds may be used singly or in conbination of two
or nore.aThe, soapaaeny1pBenyd )medtoxy groa®our of usually from1l x 10-6
to 1 x 10-3 nol, and preferably from5 x 10-6 to 5 x 10-4 nol per g of the
conponent 2 (#&)difmbehgdppenyFAl meChoky G¥OH#P-n 210 an anount of preferably from
0.01 to 10,000, nore preferably. from0.1 to 5,000, and the nost preferably
from 1 t6225000meEhyiphaEYe) METRORYr 98%Ps GC)/ (B), namely in terms of the

alum num atomin the organoal um num conpound of the conpound (c) to the
transitib%-ﬁe@&@eﬁPBﬁPPﬁg?Hnggghgﬁiﬁgﬁﬁﬁﬁtgﬂ conpound of the 15 conponent
(B). he catal yst . for additi ol i zation in accordance wth the
pr eseht kﬁvéh3F8ﬁ¥§§lP§§8Fggﬁggﬁgé c@Xg%#%i%%d in advance by contacting

t he conp?geggﬂé@%ﬁggggégﬁggzggQﬁ%&§ @Boupan@ optional Iy the conmponent (C)

W th one'anot 20 of these conponents may be used in a

manner szng@L }ghgtﬁzgﬁh@gylbmeah@&by@&@u@ﬂian1reaction appar at us. \Wen
t he conmponeénts ?A), (B) and (C) are used, optional two conmponents sel ected

t heref ropy, pog-keimerhgtphenyn )acdthosy @rdupeach ot her, fol |l owed by contact
of the remai ni ng one conponent.

(2,3,6-trimethylphenyl)methoxy group, a

10 (2,4,5-trimethylphenyl)methoxy group, a
(2,4,6-trimethylphenyl)methoxy group, a
(3,4,5-trimethylphenyl)methoxy group., a
(2,3,4,5-tetramethylphenyl)methoxy group, a
(2,3,5,6-tetramethylphenyl)methoxy group, a

15 (pentamethylphenyl)methoxy group, an (ethylphenyl )methoxy
group, a (n-propylphenyl)methoxy group, an
(isopropylphenyl)methoxygroup,a(n—butylphenyl)methoxygroup,
a(sec—butylphenyl)methoxygroup,51(tertﬂbutylphenyl)methoxy
group, a (n-hexylphenyi)methoxy group, a

20 (n-octylphenyl)methoxygroup,ai(n—decylphenyl)methoxygroup,
a (n-tetradecylphenyl)methoxy group, a naphthylmethoxy group
andananthracenylmethoxygroup.Preferredisaabenzyloxygroup.

Specific examples of the organoaluminum compound

represented by the general formula [15] are trialkylaluminums

25 such as trimethylaluminum, triethylaluminum,
tri-n-propylaluminum, tri-n-butylaluminum,

triisobutylaluminum, tri-n-hexylaluminum and

123




——7

25 When the stereoregul ar polynerization of a-olefinis carried out, it is
recommendabl e to use the catal yst obtained in advance bys Nownasr 2696 t he
conponent (A), the conponent (B) 125 15 Novenber 2006 and the conponent
(C©. The contact may be conducted in a reactor for catalyst preparation
use different froma polynerization reactor, or in a polynerization
reactor, in which neither a nononmer nor a 5 conononer is introduced. The
contact may be conducted by supplying the conponent_ (A), the conponent (B)
and the £pADANGRLy1AChrahuihe datkyliatsmisutob i i L itiHe®T n an

arbitrary order in the reactor for catal yst preparati or the
pol yneri dahbeRy1beantionnm Chidiriidens Qifeféﬁﬁtaééf"?’rfg‘“? h%hg%]rrr%%ﬁént (A), the 10

conmponent (B) and the conmponent (C)_ are, .not rtd | it befae, and a
cont act aﬁnﬁepabwyéaﬂsmmmm‘ercé@%ﬂ%m@gIl'ﬁ‘%i)“tj(?%rﬁ{ ll(“r]mdr:e pr ef of abl y

from5 to 40°C. As a nethod for supplying.the LY Shihamacpbby@ei zat i on
vessel , ﬁh&sebamw1@@Mmﬂn¢mhﬁﬁﬂpgﬁ%§ ﬁéphoﬁ %o%%r'sing ;upplying 15 the

catal yst under a water-fr candi ti U§kNgde 8Rvi AeGhigam auchlasidetrogen
or arfgonalsy Laldrdger @nlcg’ﬁ'l‘?ﬁlggees, Sz%%& ébrre‘taho%lr conpri si ng supplying the

catalyst in a slurry stat L ned, - byosk1 atieinbim aisbloshde. Respecti ve

cat al yst e@m@%ﬁ%@f%%?hﬁaleﬂsﬁ%pl i ed, or before_supplying,

arbitrarl |y, 20 98 ffildith (T@ONeM de oy diss bpha BonbuuRndAGUAREL PN 2RH

ar bi t rar P o5 der”. met hod for supplying respective catalyst conponents to

the cat al y$f. RIepandidan deacicarids; e Lk hal AT JWqu]éietsors i's“al so not

particularly I"imted. There can be applied a rrethodh dride
dimethylaluminum hydride, diethylaluminum by '

10 di-n-propylaluminum hydride, di-n-butylaluminum hydride,

diiscbutylaluminum hydride aqd di-n-hexylaluminum hydride:;

trialkoxyaluminums such as trimethoxyaluminum,

triethoxyaluminum and tri(tért—butoxy)aluminum;

alkyldialkoxyaluminums such as methy(dimethoxy)aluminum,

15 methyl(diethoxy)aluminumEuuimethyl(di-tert—butoxy}alumlnum;

dialkylalkoxyaluminums such as dimethy(methoxy)aluminum,

dimethyl(ethoxy)aluminum and dimethyl(tert—butoxy)alumlnum;

triaryloxyaluminums such as triphenoxyaluminum,

tris(z,G—diisopropylphenoxy)aluminum and

20 tris(2 6-diphenylphenoxy)aluminum; alkyldiaryloxyaluminums

such as methyl(diphenoxy)aluminum,

methylbis(z,6-diisopropylphenoxy)aluminum and

: methylbis(z,6—diphenylphenoxy)aluminum; and

dialkylaryloxyaluminums such as dimethyl(phenoxy)aluminum,

25 dimethyl (2,6—diisopropylphenoxy)aluminum and dimethyl

(2,6ﬂdiphenylphenoxy)aluminum.

Among these, preferred are trialkylaluminums, more
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25 conprising supplying respective conponents in each solid state, or in a
sol ution, suspension or slurry state obtained using a hysNoeanbar2086! vent,
provi ded that any ingredient capable of 126 15 Novenber 2006

de-activating the catal yst conponents such as water and oxygen has been
sufficiently elimnated fromthe hydrocarbon solvent. Exanples of the

sol vent are aliphatic hydrocarbon solvents such as butane, pentane,

hept ane and octane, aromatic hydrocarbon 5 solvents such benzene and

tol uene BB@EQ%&%Q?%&%ﬁ&ﬂﬂmﬂﬂhyméﬂuminumuﬂtzﬁﬁthﬂl@@%mkﬂ%%}oride. Pr ef
erred are aliphatic hydrocarbons and aromatic hydrocarbons. Wen the

cat al yst +e@nponetyd amisuppl itadlisphweykakgnirwbn, suspension or slurry
state, a concentration of the conponent(A). 10 js usual to 1000
g/1, andtpiehehsbylaluormmunapd Hob- By ¢t R LUHEEREF atainéing%% £€§]é9a9}5’

conmponent (C) is usually from_ 0.0001 to 100 I _an fromO0. 01
to 10 noprefierrede@ne JFrigsoRbil ‘Hw‘é'}\t?‘g?ié%io‘? ‘?ﬁg{"géﬁ{ﬁ‘gggﬁ? (B) is

usually from0. 0001 to 1Q00 .mml /] I O A1l o0 1RO
mol /3" 15 i nTh&sss oF9anR e icgﬁnp?roeq‘}q’ég g{a?m%T%gfeggl ymer ?zgt i on

process is thrfgﬁ-r%LC%a?{V\"%# %‘%Pg" and it is permtted to apply a gas

phase popﬁmgﬁ I n a gaseous nononer or a solution

pol yreri zat i oRQr c%k'n BF—DénthIBM”?.%i Z3L01n Ush Ngnearsiolofe nisuaA 1gofrem lused
for the 20 solaﬁlon Eb ynmerization or the slurry polynerization ingludes
an al i phat i g-hyuds acer BeM? $R)1v.enind pate fas-diityafgom ReXah@, $enbakel O hept ane
and octane, an aromatic hydrocarbon solvent such as bﬁgﬁene and .t ol uene,

and a hahegepaired dfydnecanhponssltyddt) sTie omporRitedd eAorPEE. +°
Rd:
10 an amount of preferably from 0.01 to 10,000, more preferably

from 0.1 to 5,000, and the most preferably from 1 to 2,000 in

terms of a molar ratio {(C)/(B}), namely in terms of the aluminum

atom in the organoaluminum compound of the compound (c) to the

transition metal atom in the transition metal compound of the

15 component (B).

As the catalyst for addition polymerization in accordance
with the present invention, a reaction product obtained in
advance by contacting the component (A) and the component (B)
and optionally the compAonent (C) with one another may be used,

20 or these components may be used in a manner of separately feeding

in apolymerizationreact ion apparatus. When the components (A),

(B) and (C) are used, optional two components selected therefrom
may be contacted in advance with each other, £followed by contact
of the remaining one component.

25 When the stereoregular polymerization of ¢ -olefin is
carried out, it is recommendable to use the catalyst obtained

in advance by contacting the component (A), the component (B)

125




25 Alternatively, it is possible to use an olefin itself as a solvent
(bul k polynerization). As the polynerization process, apyng{edbdaioh

pol ymeri zati on and a continuous polynerization 127 15 Novenber 2006 can
be applied. It is permitted to carry out the polynerization dividing into
two or nore steps different fromone another 1in their reaction conditions.
A pol ynerization time can be appropriately determ ned according to a kind
of the desired 5 olefin polymer and a reaction apparatus, and it is

perm tt edndt ehadepimpanperti ¢d)of tinme of from1l mnute to 20 hours. The

present invention can be particularly suitably applied to a po rization
acconpani ed byTheecbotaati Bayope %@@% Bﬁdpbmy%ﬁﬁeﬁﬁﬁ??cﬁ%% %%E%fe'ﬁnple a

slurry 10 polynerization, a gas pha

t d
pol yner i paEPERRL iPRISE GEE aFsIne EpA %W‘%@@’g"r’?%&% S i ﬁram

conventional _slurry polynerization,man t I.s not
limted BhBPAYBErAZESAGP NGRS Qrpré'PeP"E‘ rl(r:cgl% d ﬂbnﬁégﬁrzar%c%%né a

nmono a comnor{grgﬁpdﬁu%te&.hgl 85 tatE:‘fE Wlueeqmrgilggﬂé@m and the

li ke reSOWPnﬂﬂgrréﬁ F6US| y added, and a-continuous type reactor is
used, ?ubgiﬁ(%ﬁgp{}%gﬁgﬁ oRBhYNEI) | %h@%rﬁ;ﬂﬂféﬁﬁ YBQrared theassmpqesriodi cal |y

taken ou can be applied a neans 20 using a | oop reactor or

a nmeans g @%%h%tééxﬁé NdneLaek0ne afteaddhbtney imwae shahtoasysirden ng
reactor, m% may be different in a reactor or in a reaction condition,

may be sarbaEshdfosEbiresstdypapatparabionmsseey sbepnd yirgwijationms t he
di luent, there can be used an inert dil uent
reactor. Conditions of contacting the component (A), the
10 component (B) and the component (C) are not particularly limited,
and a contact temperature is preferably from -3 to 90C, and
more preferably from 5 to 40C.

As a method for supplyiné the c.atalyst to a polymerization
vessel, there are usually applied a method comprising supplying

15 the catalyst under a water-free condition using an inert gas
such as nitrogen or argon, or hydrogen or ethylene, and a method
comprising supplying the catalyst in a slurry state obtained
by dilution in a solvent. Respective catalyst components may
be separately supplied, or before supplying, arbitrarily

20 selected components may be contacted in advance in an arbitrary
order.

A method for supplying respective catalyst components to
the catalyst preparation reactor or the polymerization reactor
is also not particularly limited. There can be applied a method

25 comprising supplying respective components in each solid state,

or in a solution, suspension or slurry state obtained using a

hydrocarbon solvent, provided that any ingredient capable of
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25 (mediunm) such as paraffin, cycloparaffin and aromatic hydrocarbons. A
tenperature of the polynerization reactor or a reactiomgQfemser2soal |y
fromabout 0 to about 1501C, 128 15 Novenber 2006 and preferably from 30
to 100C. A pressure can be varied wthin a range of fromabout 0. 1 to
about 10 MPa, and preferably fromO0.5 to 5 MPa. It is permtted to apply a
pressure, under which a nononmer and a conononer are contacted with each
other 5 while naintaining the catalyst in a suspended state, .and the

medi um apd-attheasting fiae tcadfalifet comprReniRds eSRTHO ST enand FEVIRT on
phase. Accordingly, the nmedium tenperature and gressurg ma ﬁ{e sel ected
so as t ohpsdukere sulié igdentilyne pomjrdEedifiren 356 Y PEPERE 8nf%‘? hY" recover

it inthat form 10 A nol ecul ar wei ght. of . t he .addi_t.i.0 C, e
cont r ol | BYapplrAcyn tharfreleent é‘lreeigm%{l‘ﬁyyé% cra(ﬁqolqﬂ‘ngggylgﬁretﬁp%?g?ur e of

a reaction zone or introduci “%pg%gég%ﬁh@@aen&atﬂ&ﬁ?étf@%ﬁérw a

mononer Fﬁnﬁuﬁaﬁ%nnﬂ%%?')‘e'c% 0 a reactor or areaction zone in

an ar itragﬁﬁB%S or&gﬁ?&%%%%redggg écé)léﬁe ag\g@hﬁép&@éngggaqydmaml e, the

cat alyst S€ 8rit's Tononer conononer) are fed into a
reacti °”s68ﬂ%s%e§1§¢léﬁé*@h&b%d@ﬁ I el atbalapharic Hdtssirteohs t he

cat al yst “conponen and a nononer (and a conononer) can be subjected to

pre-cont ggh hPoARthiBEehiyardeazbmsnhere before their contact. The gas phase
pol ynerization nmay be carried out in a conventional gas phase

pol yner i zat i oRhERRB@carEl Yondbnponentbare supsl ¥Rd 1pithiedeF A HE Y. As a
T o e ra PR 28 content 2t E0n B thE W Pon B E(£T 201V 2
10 is usually from 0.01 to 1000 g/l, and preferably from 0.1 to_
500 g/1. A concentration of the component{C) is usually from
0.0001 to 100 mol/l, and preferably from 0.01 to 10 mol/1l in
terms of Al atom. A concentration of the component (B) is usually
from 0.0001 to 1000 mmol/1l, and preferably from 0.01 to 50 mmol/1
15 in terms of the transition metal atom.
The polymerization process is not particularly limited,
and it is permitted to apply a gas phase polymerization carried
out in a gaseous monomer or a solution polymerizationor slurry
polymerization using é solvent. A solvent used for the
20 solution polymerization or the slurry polymerization
includes an aliphatic hydrocarbon solvent such as butane,
hexane, pentane, heptane and octane, an aromatic hydrocarbon
solvent such as benzene and toluene, and a halogenated
hydrocarbon solvent such as methylene chloride.
25 Alternatively, it is possible to use an olefin itself as a
solvent (bulk polymerization). As the polymerizétion process,

any of a batch polymerization and a continuous polymerization

127




25 bed reactor having an expansion can be used. A reaction apparatus

equi pped with a stirring blade in its reaction zone may;fl§Gifrvo6s
wi t hout any problem 129 15 Novenber 2006 Respective conponents can be fed

into a polynerization zone in a water-free state using an inert gas such as
nitrogen or argon, or hydrogen or ethylene, or in feeding, respective
conponents can be dissolved or diluted in a solvent to form5 a solution or
a slurry. The catal yst conponents nay be fed independently, or in feeding,
ar bi t r arcay teehppiléd dcal bliyspe rodfpedehe sapay det ddra el Faerd Zedhifite with
one another in an arbitrary order. Wth respect to polynerizatiqQn

condi t i oA$Yidinm indipdivwn e MELe oW P § WAkt ARt TR R @RIRARer i s
melted, preferably fromO to 1500C, ang IB)aijticul.arl .c{)retferablgl fbrom 30
to 100cGnFEREREr FBEAEE IS G bt poSe B1PR WE‘F-EHZiaﬁé The" M eI T2 18w of a
final product, it i efmtted tq add hwdr n . r L ght

regul at O?PPFﬁpgdiﬁtﬁS]d’E,d’qtteyglﬁgarﬁl??ga&%g%?ﬁgta3?111?%26? etén%%&s‘g%eg?s in

t he @ xe duri ri ' es | nvent.i ;

pre- Bol yrhP T35 Poather AndF SRt oPn diboPReREcRant { EUFREI el i g

out the abgueptend iedoR0b¥MRIINEAL ONELsRAL RENWFRY iZ@t 20Nhou2@ . The
pre-polynerization can be carried out by feeding a small anmount of an

olefin in therpeepessen imeenedbhi edn pay tpatel ¢hlaang thei tabbhyiti on
metal compound (B) , or further in the presence of the organoal um num
conpoundapplielt tbsa petymeendalilion accamparcigd ihy &he dfomnatier ofExanpl es
of addition polymer particles (for example, a slurry
10 polymerization, a gas phase polymerization and a bulk
polymerization).
The slurry polymerization may be carried out in a
conventionalslurrypolymeriéatiopmannerandcondition,but
it is not limited thereto. According to a preferred slurry
15 polymerization, a monomer (and a comonomer), a material to
be supplied, a diluent and the like are, if desired
continuously added, and a continuous type reactor is used,
so that a produced polymer is continuously or at least
periodically taken out. Further, there can be applied a means
20 using a loop reactor or a means using a stirring reactor.
In addition, more than one stirring reactor, which may be
different in a reactor or in a reaction condition, may be
combined in series, in parallel or in series and parallel.
As the diluent, there can be used an inert diluent
25 (medium) such as paraffin, cycloparaffin and aromatic

hydrocarbons. A teﬁperature of the polymerization reactor

or a reaction zone is usually from about 0 to about 150TC,
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25 a solvent used for formation of the slurry are inert hydrocarbons such
as propane, butane, isobutane, pentane, isopentane, hexphRov&EEra2066

oct ane, cycl ohexane, benzene 130 15 Novenber 2006 and tol uene. Further,
in formng the slurry, it is permtted to use a liquefied olefin in place
of a part or the whole of the inert hydrocarbon. In the
pre-polynerization, an anmount of the 5 organoal um num conpound (C) can be
determined within a wwde range of from0.5 to 700 nol per nol of the
transiti gaaeiralre €OFPPUREOMBR O Y ef®@oEbl e igréssore cah the 5S00ried per
nol thereof, and particularly preferable is from1l to 200 nol per nol

t her eof . wi@hAm amainye of filem abefitn0t d treababjteld MBat.can@@referably
pre-polynmerization is usually fromO0.01 to 1000 per g of the nodified
particl efrpmefebabbys MPem Gt05stpesBbtiefeto@PRR¥r@ ML e ST pariideFar |y

preferably from0.1 to 200 g per g thereof. 15 In the pre-polynerization,
a sl urryvwbdgdeatmeRPBAL&nd §r EPBPRIME Y AEM @9§t?8t§(5{]‘d}§%‘09gc£r% $bned

nodified particle/l-solvent, an articularl r ef,er.a fro : o 20
g- t h@® ab¥bd Lfeheidied Hdtd iy 063 Y bAD 87 YaRendRd %L:é-tﬁdl g}lrrgr’}'s%%t i on
tenperature.is preferahly from- to-2 00! ' f er abl
fromO tg'egﬁ't“m. aRJpa’?rtt ia as%res%%:?% 8(# ??ué rg?é;?fn%%?r?%t ?%ﬁ%ﬁ?’guri ng g

t he .preép§LXG%&i a?ﬂ%ﬁ%fsﬁHéSfHQQbXX{rQﬂbom@Qlu&Q ZMppraéfndre and
particularlTy preferably tfrom0.01 to MPa, excepting an olefin which is
liquid updeisdifie REYSSE R 13k d @gRes @ttty Produce the addition polymer

in a solid particle form and recover it in that form.

10 A molecular weight of the addition polymef can be
controlled by known manners, for example, by controlling a
temperature of a reaction zone or introducing hydrogen.

The catalyst components and a monomer (and a comonomer)
can be fed into a reactor or a reaction zZone in an arbitrary

15 order according to a conventional manner. For example, the
catalyst components and a monomer (and a comonomer) are fed
into a reaction zone at the same time or one after the other.
If desired, the catalyst components and a monomer (and a
comonomer) can be suﬁjected to pre-contact in an inert

20 atmosphere before their contact.

The gas phase polymerization may be carried out in a
conventional gas phase polymerization manner and condition,
but it is not limited thereto. As a gas phase polymerization
apparatus, a fluidized bed reactor, preferably a fluidized

95 bed reactor having an expansion can be used. A reaction

apparatusequippedwithzastirringbladejjlitsreactionzone

may also be used without any problem.
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25 condi tions of pre-pol [ [

_ re- ynmeri zation. Further, a r e- pol [ [ [ i
%a\[/eﬁgreﬁl (Zzglogrl y limted, and wusually from2 m ngt espt ofsqggiaﬁ;é%méllnﬁﬁ >
rovenber 200 In carrying out the pre-polynerization, as a proceés for
coﬁgoﬁndg(B e above-nentioned nodified particle (A), transition netal
SO nas Cé, organoal um num conpound (C) and olefin, there can be applied
MLt nprising the 5 step of contacting the above-nentioned nodi 1I‘Oi d
P hon) uEn' )nu and the transition nmetal conpound (B), and if desired thee
process conprrggﬁgg?:h%qg% %mo:f coﬁﬁ:ﬁge[fhsawmbw mgppharmeélié"qufﬁc’%

: st e e above-nentio | fi
P Al b apsidn o dnocimae {5 Sniched S -0

af t or ganoal um num conpound (C :

tcogﬁg: f: g% %ﬁgflgégﬁp%%ﬁ@?g)acor raj:hltmleelo%gdh’bélm#fa( "@ﬂ%&%ﬁ‘?@;ﬁnd t he
( ) in the presence f.the ol ef]
t her eaf t gloppéridvt S dhoaliias ke owe d-hodF #Ped™ 1% sp%ﬁr%@Fet?/rggjor%t t he

ti me when the above-nenti oned nodified [
' rticl ]
OTEOand o Ghama arora gt G SFY b BAE ot RAy St Conuindiifs ey Phaanea) U um

olef in coexists in advance. Furth
any of dmsgrdedhptisPRgBass n?ﬂrg ta%Z)i(a)tl efi niyné%é;@e)ge%(ﬁtemé%bﬁy o
# epi ng

the pre-determ ned pressure of | ' aantio
the pre. u Of + L8 ROl WRlihvzaid O Wi ZioNene Bhewt hod
npri si SPRRALYFRJAY| PEhEPrre- get erm ned anount of the olef in in the

first place can, be_appl.i - -
agent sud@f §%€?8rgplolr%r.'t is also permitted to add a chain transfer
obt ai ned gen "to regulate a nol ecul ar wei ght of the polyner

' With respect to polymerization conditiorips, a

10 temperature is lower than that at which the polymer is melted,

preferably from 0 to 150C, and particularly preferably from

30 to 100°C . Furthermore, for the purpose of controlling the

melt flow of a final product, it is permitted to add hydrogen

as a molecular weight regulator. In addition, it is permitted

15 that an inert gas coexists in the mixed gas during
polymerization.

In the present invention, a pre-polymerization as

mentioned below may be carried out before carrying out the

above-mentioned polymerization (real polymerization).

20 The pre-polymerization can be carried out by feeding

a small amount of an olefin in the presence of the modified

particle (A) and the transitionmetal compound (B), or further

in the presence of the organoaluminum compound (A). It is

recommendable to carxry out in a slurry state. Examples of

95 a solvent used for formation of the slurry are inert

hydrocarbons such as propane, butane, isobutane, pentane,

isopentane, hexane, heptane, octane, cyclohexane, benzene
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25 In the present invention, that obtained by the pre-polynerization as
ment i oned above can be used as a catal yst conponent or a5 Blavahyst200¢he
pre-polynmerized 132 15 Novenber 2006 catal yst conponent in accordance
with the present invention includes a pre-polynerized catal yst conponent
for addition polynerization obtained by pre-polynerizing an olefin in the
presence of the catalyst for addition polynerization obtained 5 by
contacting the above-nentioned nodified particle (A agd tg% AN tion
met al cogggupglgénéhe}s’ﬁene$,Bihoﬁdnmbng theit Ye Seli%®SHYN each
other, and a pre-polynerized catalyst conponent forr%dg@rt lt?}% whole

pol ymerigagt ;eB gbquugfinﬂ‘@leféﬁlyﬁeﬂ¥ﬁ9ﬁ; BRFTA 'n the presence of
the catalyst 10 for addition polynerization obtained by contacting the
above- negEi ened imudif | BPdpaFrer®o®(A), the transition metal conpound of
the G oups 3 to 11 or | anthanoide seri dth OlLgRAAA UuNoium toapound
(©) with one afiot h&heThér%ﬁ@wm?gﬁégﬂdat aﬁl/st I n accordance Qv)\é]th t he
present 15 invention includes a.c I racadcihi gedpeiyheni aafi

obt aimedomam@lpmy%‘i“i%‘?‘ﬂ@ogﬁdo?é?i %élltlnﬁ(fpr?e presence of tége ca%gll_yst f or
addi tion pol yneri zation qbtai trsl 01D tihee talsoval ek i B

modi f i edTB&AS (?Ife%FR}“ §n§ %ﬁeﬁgtgrrg%%iltgﬁgn nmetal conmpound of the G oups 3 to
11 or |ant hanoi dfg £9 S%E%f?ér%ﬁ.lé eaehonthes todd modnel Pod ¥RET AN ti on
pol yrrer i ZAMRSHIYY B ied By pr e- pol yneri zing an ol ef in.in the ePrfﬁfnce of
the catal yst rg%gtgggih&qgr ptesErauaei 68 gias nedt o by 08 M tR %y The
above- nefit i orfed rodi fi ed particle (A, the transition nmetal conpound of
the G oups,ex-d@t 11l or | anthanoide

10 An amount of the olefin to be subijected to the

of
pre—polymerization is usually from 0.01 to 1000 g per g

t+he modified particle, preferably from 0.05 to 500 g per g

er
thereof, and particularly preferably from 0.1 to 200 g P
g thereof.

15 In the pre—polymerization, a slurry concentration 15

preferably from 0.1 to 50 g-above-mentioned modified

0.5 to

particle/l-solvent,andparticularlypreferablyfrom

e . _ A
20 g-the above-mentioned modified particle/1 solvent

: i - to
pre—polymerization temperature 1S preferably from -20

[P, ] 1
20 100T, and particularly preferably from 0 to 8o C. A partia

pressure of the olefin in the gas phase during the

d
pre—polymerization is preferably from 0.001 to 2 MPa, an

particularly preferably from 0.01 to 1 MPa, excepting an

olefin which 1is liquid under the pressure and temperature

i i a
25 conditions of pre-polymerization. Further,

pre—polymerization time is not particularly 1limited, and

usually from 2 minutes to 15 hours.
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25 series and the organoal um num conpound (C) with one another. The

cat al yst obtai ned using said pre-polynerized catal yst cRonsiticr 2606

addi tion polynerization in accordance with the 133 15 Novenber 2006

present invention includes a catalyst for addition polynerization obtained

by contacting said pre-polynerized catalyst conponent for addition

pol yneri zati on and the organoal um num conpound (C) with each other. 5

Exanpl es of the nonomer used in the polynerization are ol ef inscehsagli ng 2

to 20 carbon ailgnga giehef bk, teyc pire gl ek ymes i zagijedhy 125 a9

hydr ocar bons an pofar nmononers. Two or nore Kkinds of thgir(’gi%og@()rmy be
r

used at the g@gg)ﬂs}img thei abovermanetonedugedidd&d RBF & Foro

sanme tine. 10 Specific exanples thereof are ol efins hy! ,
propyl engraAshutiene melt-aie ntcermouad ngl hle]F%EHf‘teLHE‘,m%'ﬁ'-? %et %/ g hgggne,
1-hexene, 1-heptene, 1-octene, 1-nonene andl - , cBerafs i sheh as 1,
5- hexadi gAa, olefihexadiene, can, Hﬁpéﬁtp;{&eéﬁea,‘ Pf,d‘%?%%tgaﬁi g]?e, 1, 8- nonadi ene,
15 1, 9-decadi ene, 4-nethyl -1, 4-hexadi e  oReAElOY L £led paxadiare(A)

7- netthy| stef- of o eaet ing AR FEHE" -%%?ESmne, di cycl opent adi ene,

5-vi nyl - 2- nor bor nene, nor bor nagdj en Rt W )enemds nof hissvened . the
1, 5- cycl apét Adieetd 2 B-@2 e'ﬁ%lgarrgt ﬁ? Bﬁghexghydr onapht hal ene,

1, 3- but adi ene, | soprene - i Nenend 1t Be petdidieensupplying the
1, 3-cycl 86@%%#1%’“ ﬂﬂml?ggngéc ohexadi ene; cyclic olefins such gy o

nor bor nene, 5- et fyl -2 s bogpRpe s imet tiye- 2tear bof nepgtacting
5- but yl - ?ir‘i’d"gbrb‘r ngng;,:%d@s” B '

above-mentionedmodifiedparticle

s’ at the

(A}, the transition metal

10 compound (B) and the olefin, and thereafter supplying the

i, 51 the
organoaluminum compound (C)., and a process comprising

step of contacting the organdaluminum compound (C) and the

transition metal compound.(B) in thejpresence of the olefin,

and thereafter supplying the above-mentioned modified

15 particle (2). At the time when the above—mentioned.modlfled

particle(A)andtheorganoaluminumcompound(C)arecontacted

. . s
with sach other, it is recommendable that the olefin coexist

i n
in advance. Further, as a supply method of the olefin, a y.

i in i hile
of a method comprising supplying the olefin in order wnl

20 keeping the pre-determined pressure of the polymerization

i - ined
Zone andamethodcomprisingsupplylngallthepre determin

amount of the olefin in the first place can be applied. It

isalsopermittedtoaddachaintransferagentsuchashydrogen

to regulate a molecular weight of the polymer obtained.

2D In the present invention, that obtained by the

i as a
pre-polymerization as mentioned above can be used

catalyst component or a catalyst. The pre—polymerlzed

132




25 5-phenyl - 2- nor bor nene, 5-benzyl -2-norbornene, tetracycl

tricycl odecene, tricycl oundecene, pentacyclopehtadecenei;NOdoﬂfciggg

pent acycl ohexadecene, 134 15 Novenber 2006 8-nethy|tetrac?g?%égdecene
8-ethyltetracycl odecene, 5-acetyl-2-norbornene, 5-acety|oxy-2-norbornehe
5- met hoxycar bonyl - 2- nor bor nene, 5- et hoxycar bonyl - 2- nor bornene, 5 ’
5- net hyl - 5- net hoxycar bonyl - 2- nor bor nene, 1

5- cyano- 2- nor bor nene, 8- net hoxycar bonyl t etracycl ododecene, 8-net hyl - 8-

t et racycl ododecengoAReneSriCY angt ebrac e dadec ehe; prkeryltbényendsan
styrene, gg-pﬁenylprgpylene, 2- phenyl but ene and 3-pheny?Lropylene' 18 =
al kyl st y,gRPSa8UCh poeppoRlyidsize@nestaiyethyosponend, fos. ABCRELAN r ene
p-ethylstyrene, methylstyrene, o-ethylstyrene, a -methylstyrene ’
2, 4- di medyyebyhent ioR obtdiiTeEhPlyspye eRe 1 YBe4 i Rd By %iﬁi“?é’r eln the

3, 5-di net hyl styrene, 3-nethyl-5-ethylstyrene, 15 1, 1-di henx i.re

p-t ert - bpit b shypean® tiedca batEs LHAK REAjtd PQFKE‘WPZ(%’%%‘? | iﬁ félre(r)}g;ar bons

such as bisal kenyl benzenes i ncl udi di vj nyl '

g!skeﬁ»yl Eig}pmcrrat@ﬁéénﬂn‘éhedﬁw@"?m@P%q{%%ﬁéﬁé&@;ﬂ%ﬁ?% (Arrz)r?onrgers such
a , -unsat ur at ed carhoxylic_aci sugh [ [

ge';]hgc.rg‘lilil% 55%5¥MPi Eeg;a)ﬁd,cggpgiklglﬁ aﬁyé?‘?dg(?r?ﬁ%o??c@gl:idé, Ttaconi ¢

nhydri dg a{'gﬁg?,'sif?cb’c'soé%i@s 141 PrhEREEN S thet difd boxytécpatiythearidddiei r

salts of 19R ) i .
cal ci um cgtéﬁi*lé'%sEEWQJ@OEQJ&&O;E:%ECEOi;rrzlg;lijr;atzilolc1obtr;aigr?:§Ibuym and
pre-polymerizing an olefin in the presence of the catalyst
10 for addition polymerization obtained by contacting the
above-mentioned modified particle (A), the transition metal
compound of the Groups 3 to 11 or lanthanoide series and the
organocaluminum compound (C) with one another. The
pre-polymerized catalyst in accordance with the present
15 invention includes a catalyst for addition polymerization
obtained by pre-polymerizing an olefin in the presence of
the catalyst for addition polymerization obtained by
contacting the above-mentioned modified particle (A) and the
transitionmetal compoﬁnd of the Groups 3 to 11 or lanthanoide
20 series with each other, and a catalyst for addition
polymerization obtained by pre-polymerizing an olefin in the
presence of the catalyst for addition polymerization obtained
by contacting the above-mentioned modified particle (a), the
transition metal compound of the Groups 3to 11 or lanthanoide
25 series and the organoaluminum compound {(C) with one another.
The catalyst obtained using said pre-polymerized catalyst

component for addition polymerization in accordance with the
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25 esters such as nethyl acrylate, ethyl acrylate, n-propyl acrylate,

| sopropyl acrylate, tert-butyl acrylate, 2-ethylhexyl a yl
nmet hacryl ate, ethyl 135 15 Novenber 2006 3 Kobifioer 2606
met hacryl at e, n- propyl n- propyl net hacryl ate, inethacrylate, n-butyl

met hacryl ate and i sobutyl nethacrylate, unsaturated dicarboxylic acids
such as maleic acid and itaconic acid, vinyl esters such as vinyl acetate,
vinyl propionate, vinyl 5 caproate, vinyl caprate, vinyl laurate, vinyl
st ear at eppBdenti NYinwdn£10Ar oagetlaidss and usaatliyatted £arborgdid iagi d
glycidyl esters such as glycidyl acrylate, glycidyl nethacrylate and
nonogl ycpdyymetrdeatdten obteajnedént dantat t ong caal 8o appp P éymed 1 zep
honopol yneri zation or copol ynerization of these nonomers. Exanples of
copol ynecateiysitt utomgorendnef er aradld st hgh e R I5oY1 8AE1 08t REndng
-butene, ethylene- 1-hexene, ethylene-|-octeng, @%fgylene-l-butene,

et hyl eneopgapyrdnEimimne recBRAUBLhCand’ LR opIFBNE NCTrexene, 15 but the

t i ti houl d t belimted t A . . ' d
bovd, a |of o FRATRIGRIE 3 h% TRROTEF B St REaROBETbEed e T AT nomer
f | ol H . . can b S
cat al yst STa LRGSO pE A onErFHShE RS, PIREREs , ARG, S18guagnl
C°”D“O”‘aél%Qflﬁ'ly&%riméEElc%%f&céi‘i:én% angli ¢fd h €ABnRfhe 1Sl rabl o eaid ed out .

Exanpl es 0 e conononer - copolynerizable with said a -olefin are ethyl ene
and diolefigs e2MedsoRSmAENHagNek ahoy@. at the same time. It is
permitted to use two or more monomers at the same time.
10 Specific examples thereof are olefins suchas ethylene,
propylene, l1-butene, l-éentene, 4-methyl-1l-pentene,

5-methyl-1l-hexene, 1-hexene, l1-heptene, l-octene, l1-nonene

andl—decene;diolefinssuchas1,5—hexadiene,l,4—hexadiene,

1,4-pentadiene, 1,7-octadiene, 1,8-nonadiene,
15 1,9-decadiene, 4-methyl-1,4-hexadiene,
5-methyl-1,4-hexadiene, 7-methyl-1,6-occtadiene,
5-ethylidene-2-norbornene, dicyclopentadiene,
5-vinyl-2-norbornene, norbornadiene,
5-methylene-2-norbornene, 1,5-cyclooctadiene,
20 5,8-endomethylenehexahydronaphthalene, 1,3-butadiene,
isoprene, 1,3-hexadinene, 1,3-octadiene,

1,3-cyclooctadiene and 1,3-cyclohexadiene; cyclic olefins

such as norbornene, 5-methyl-2-norbornene,
5-ethyl-2-norbornene, 5-butyl-2-norbornene,
25 5-phenyl-2-norbornene, 5-benzyl-2-norbornene,
tetracyclododecene, tricyclodecene, tricycloundecene,
pentacyclopentadecene, pentacyclohexadecene,
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25 The stereoregul ar polynerization is suitable particularly for the
production of an isotactic stereoregular a -olefin pol y®fovdRkE 2006
particularly for the production of 136 15 Novenber 2006 an isotactic
st ereoregul ar propyl ene polynmer. Specific exanples of the isotactic
stereoregul ar propyl ene polynmer are a honopol yner of propyl ene; a random
copol yner of propylene with a conononer such as ethylene 5 and/or an a
-olefin having 4 to 12 carbon atons in an anount controlled as not to | ose
crystal | § 0L yiv304 13 U Acko goBELKARY, obt ajnednby tperdacytbgdecene,
honopol yner | za¥| on of propylene or copolynerization of propylene with
ethylenq5oécgayq_gamﬂfﬂdrn@@gLng 4 to 125cachoylaxys2 {mefeeradneo as the
first part 10 polynerization), and then perform ng one step or nulti-step
pol yner i zahé BRoglcartamotef 2 inbabiompediet.o 12 carbon atons with ethyl ene
(referred to as the latter part polynerization) . The anmount controlled as
not to |osetboyyraldbonyl2ororherne®k®dom copol ynmer vari es dependi ng upon a
kind of the conmononer. 15 For exanple, in _the case of ethylene, an anount
of the repeathid-SumeathsyGEPPREh & RATREF 9 8 he copol ymer is usual |y
not nore than 10% by wei ght nd i,n the ¢ ' such as
1- but ene® - @RRAGENE 9GP Q%pgéﬂ%1 Qﬁﬁ?agéngéégﬂggﬁgﬁ%éaga?gﬁgfﬁ1in
t he copol yney. i syal,l 20 30% by wei ght, and prefgggably not
nore tha "?L%Jé)é'g;“&é?{&ttgacp%lgﬁéaﬁzgz% part pol ymerization for the bl ock
copol yngy, I, gk 1k Oty BPBHARn@fs ©hbMlenetiysensyal |y
not mpgdt%%%g%ag/é&%;/g@ |lgﬁ?&%¥gfﬁgr;ﬁ}§/&2%t nore than 3% by 1\;/ei ght, and
nore pref epRbhy1pelop@iehd hap-pheMylpputsght and 3-phenylpropylene;

10 alkylstyrenes such as p-methylstyrene, m-methylstyrene,

o-methylstyrene, p-ethylstyrene, m-ethylstyrene,

o-ethylstyrene, @ -methylstyrene, 2,4-dimethylstyrene,

2,5-dimethylstyrene, 3,4-dimethylstyrene,
3,5-dimethylstyrene, 3-methyl-5-ethylstyrene,
15 1,1-diphenylstyrene, p-tert-butylstyrene and

p~-sec-butylstyrene; alkenyl aromatic hydrocarbons such as
bisalkenylbenzenes including divinylbenzene and
alkenylnaphthalenesincludingl—vinylnaphthalene;andpolar
monomers such as‘a,l3—ﬁnsaturated carboxylic acids such as
20 acrylic acid, methacrylic acid, fumaric acid, maleic
anhydride, itaconic acid, itaconic anhydride and
bicyclo(Z,Z,l)-5—heptene—2,3-dicarboxylic acid and their
salts of metals such as sodium, potassium, lithium, zinc,
magnesium and calcium, &, f -unsaturated carboxylic acid
95 esters such as methyl acrylate, ethyl acrylate, n-propyl
acrylate, isopropyl acrylate, tert-butyl acrylate,

2-ethylhexyl acrylate, methyl methacrylate, ethyl




25 and a pol ynerization anount of the a-olefin is usually not nore than
15% by wei ght, and preferably not nore than 10% by wei ghd nbleith@ 2Bt er
part polynerization, apolynerization 137 15 Novenber 2006 anount of
ethylene is usually from20 to 80% by weight, and preferably from30 to
50% by wei ght. Specific exanples of a conbination of a

copol yner-constituting nononer are propyl ene-ethylene, 5
propyl ene-1 -but ene, propyl ene-1-hexene and propyl ene-|-octene, but the
present i oveOLIFON aoUhdpReheme thALgd dther eboprépyinmesaxrofl dtie,

| sotactic steredregularity, "an isotactic pentad proportion is used. 10 It
nmeans a pregevhimetRicayilaaryhabel sehotel nmihacnylbée ,middhs ugiate dent ad
unit isotactic chain in a crystalline polypropylene nolecule chain, which
i s measud £daubory ltile aret dwdsudhsekonedeiis 'avkict ol etbipesnBE ACiFanbel | et
al. , 6, 925 (1973) , nanely, using 13C-NVR The pentad unit isotactic
chai n canibellésteplrasel dy wlrviiidcebattd YhRBLGRFERS MiaHEgd 10V i ve
propyl ene nononmer units in succession, Attribution of the E§1bs ption

t N
peak 5i s aREEase ." NEEFISIARTA e ,V%}Y%alifa?lig‘?gy,v%gé’&eat&ratre%% RS . As
the case may_be, the isotacti ent a ropaorti kS breyi at.e " mmmm' .
An uppervip 't‘Qﬁl%9?ﬂﬁBFEF&@%@RWﬁWﬁaV%qég%gﬁé?%a195’.Oégéﬁgt%g%%
st ereor egul at | yner,i zatio t a. f: [ ' OUty; rdicul ar
when thagf%?lsggpylegﬁeef% c%%edgsou??&?ﬁgr}olbt Zaicﬁlz%i%t@gr'eorbégﬁﬁgrﬂa - ol e1¥

in p°|yWFétﬁ§cE§§Eﬁk?Q5Hd hORbghP¥ike, MMIWA&énAek .| ess than 0.900 (nore
pref erably not

The present invention can be applied to

10 homopolymerization or copolymerization of these monomers.
Examples of copolymer-cpnstituting monomexrs are
ethylene-propylene, ethylene;l—butene, ethylene-1l-hexene,
ethylene-1l-octene, 2 _ propylene-1l-butene,
ethylene-propylene-butene and ethylene-propylene-1l-hexene,

15 but the present invention should not be limited thereto.

Among those mentioned above, & -olefins having 3 to 20
carbon atoms can be used as the monomer for polymerization
carried out using the above-mentioned stereoregular
catalyst.

20 ‘Further, copolymerization between said @ -olefin and
a comonomer copolymerizable with said & -olefin can be
suitably carried out. Examples of the comonomer
copolymerizablewithsaidtl~olefinareethyleneanddiolefin
compounds as mentioned above.

25 The stereoregular polymerization is suitable
particularlyfortheproductionofanisotacticstereoregular

@ -olefin polymer, more particularly for the production of
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25 |l ess than 0.940, and much nore

, preferably not |less than O.
&f?hlfepgyggggrtgoggangrgsp;ﬁgegén%nve?pionE&s iIIustratpnﬂgﬂi;giéOWE?:rFle
\ _ _ Ex: arative anpl es, but t
: zvg)r(lglrrglnelssmgot limted thereto. Measurenent val ues of rggpg(r:teis\elgt itens
el unitrg obtained by the following 5 nethods. (1) A content of a
repeat | g untt erived fromthe a -olef in in the polymer was obtained as
Lo S-ec r g an infrared spectrophotoneter (FT-1R 7300, manufactured b
and t he %n_%ﬁgiglgﬁlicc g)terééﬁle);umharpmnmrlomeCPQB%‘@&H on of ethylene 10 Y
and the @ -ol et ! were measured to prepare a calibration curve d the
content vas o %ﬁéagﬁi@5|égamb&e@alDﬁrathonJU%QQ%CEHH %&ﬁF%SE@&ﬁlﬁa?erns of
a short cha rranc. nunber (SCB) per 1000 carbon ata (2 ddmsi ¢
LiErdrgphisnd pommreos g ey SRR Ly A2 G

: : It: , t flow = '
rate val gepbiier giflOprabilpneedsiired® aSBB‘PBPH‘&I{ gél'?%% %gfﬁggw?r?éedsec” g\évd

in JIS K7210-1995, under condition f
., 1 0
kg). R0 4d}i/Swebhi fg-9hefsn-haping a?%ellgb‘%aau ne a%%/&g?v%i%aamlsﬁ gﬁdm

di aneter neasured at the ti 0 even prerileym
. : : .
of a di ecopa®elled g§5 Hm O%S%/ﬁg&%f | owﬂ?gﬁg' rati gﬂzwol\/cl::]ggd: a vaﬁgmt °

obtai ned by dividin a I &1L
! o P§ i Hﬂdﬁydiyﬁéﬁﬁz@btahneﬁ aoomyd F
met hod pPESEY 1859?16 #@4%9210-1 95, under conditions of 190rtanélhg
fin

| oad of
%%%&%yﬁerization of propylene'with.ethylene or an & -ole

having 4 to 12 carbon atoms (referred to as the first part

10 polymerization), and then performing one step or multi-step

polymerization of an @ -olefin having 3 to 12 carbon atoms

withethylene(referredtoasthelatterpartpolymerization).

The amount controlled as not to lose crystallinity for the

randomcopolymervariesdependinguponakindofthecomonomer.

15 Forexample,inthecaseofethylene,anamountoftherepeating

unit derived from ethylene in the copolymer 1is usually not
more than 10% by weight, and in the case of other ¢ -olefins
such as l-butene, an amount of the repeating unit derived

from the @ -olefin in the copolymer is usually not more than

20 30% by weight, and preferably not more than 10% by weight.

In the first part polymerization for the block copolymer,
for example, a polymerization amount of ethylene is usually
not more than 10% by welight, preferably not more than 3% by
weight, and more preferably not more than 0.5% by weight,
95 and a polymerization amount of the ¢ -olefin is usually not

more than 15% by weight, and preferably not more than 10%

byweight.Inthelatterpartpolymerization,apolymerization

137




I ————

(21.60 kg) by the nelt flowrate (MFR) val ue obtained under the 139 15
Novenber 2006 [|oad of 21.18 N (2.16 kg). In the above- mentipbmestr2edd fl ow
rate nmeasurenent, a polynmer blended in advance with 1000 ppm of an
antioxidant was wused. 5 (6) Mol ecul ar wei ght and nol ecul ar wei ght
distribution It was nmeasured under the conditions described bel ow
according to gel perneation chromatography (GPC). A calibration curve was
prepared using a standard pol ystyrene. The nol ecul ar wei ght distribution

was represented hy a.ratiq ;10,6MyIMY faford 2eeitghts Gy dvage igditec @red  wei ght
(My) to MR e?’tIl \%g aéaél%nojsggul arM\?)éi ght (M) . Measurenent machine: 150C

type, mapuf hyM i per eo Waisensy Geeigotum: TSK-GEL GVWH-HT 7.5 X 600
X 2 col u%?f%%é%suremnt tenperature: 1401 Sol vent:

ort ho- di chl or oggpzans c MeasgaepEas con€ent @at i FRMBRBALHOTPr 0Afs0s R hat; in
Exanples 6 to 12 and 17, the neasurenent was carried, out _u%%lrﬁe%urm:
TSK- GEL  GVer1 e Scdn 800t iDQY 3melames, iRl RFERANPNES %6710 69, the
measurenent was carried out under the foll ow ng cq{)ur@n measur engitq

t enpey at yrepaicenerehstmespat concent rREFPBRIESATITHHES "ol um:  Shodex

AT806-M S Measurenent tenperature;, 145~C se} . ASEh8BAtnot be
concent r atriogry.1 8ry7 BnPC§eHFchPBFoBléﬁ%%se?%)lqﬁf%ﬁE%/?ery anal ysi s

limited thereto.
Asanindexoftheisotacticstereoregularity,anlsotactic

pentad proportion is used.

10 It means a proportion of a propylene monomer unit in the

middle of a pentad unit isotactic chain in a crystalline

polypropylenemoleculechain,whichisnmasuredusingthemethod

disclosedin“Macromolecules’,byA.Zambelletal.,6,925(1973).

namely, using C-NMR. The pentad unit isotactic chain can be

156 rephrasedbyachainformedthroughmesolinkageoffivepropylene

monomer units in succession. Attribution of the NMR absorption
peak is based on "Macromolecules”, 8, €87 (1975), issued after
that. As the case may be, the isotactic pentad proportion is

abbreviatedas“mmmm".Anupperlimitofatheoreticalmmmmvalue

20 is 1.000.

When the stereoregular polymerization of the @ -olefin

is carried out, particularly when that of propylene 1is carried

out, the obtained stereoregular ¢ -olefin polymer is preferably

that having mmmm of not less than 0.900 (more preferably not

26 less than 0.940, and much more preferably not less than 0.955}.

Example
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Zn: A sanple was put in a sulfuric acid aqueous solution 140 15 Novenber
2006 (1 nol/1), a supersonic wave was applied thereto tp5Qsiémsd 2006 et al
conponent, and the obtained liquid portion was quantitatively determ ned
according to an I PC em ssion spectrochem cal analysis. 5 F. A sanple was
burned in a flask filled with oxygen, thereby producing a conmbustion gas,
the gas was absorbed in a sodium hydroxi de aqueous solution (10%, and the
resulting solution was quantitatively determ ned accordi H‘gFt 0.an, i.on

sel ective el ectroderemdmodnvEnti®n Esl ki Teshaeted Bt 95y AEF2Td B30 kg of
t he pol yner powder obtained by polynerization, |RGANOX . 1 6 n&gy{ actured
by C ba Spegershty tCheampiks Qod ,Coﬂmr)at&éfeaﬁxélﬁl’?%ﬁi"\l%ﬁ gg'ﬁ %]%1& anount
corresponding to 1500 ppm and cal cium stearate as a 15 neu WA agent
in an anpuwéntoonespondioty Lam508dppHR&ESEC - b ,emaeﬁlg: Q’éagieénggfwas

processed under the follow ng nolding conditians rdi D Gwinbul ar
film procespectiier dbpmebeai %“P‘t‘f’@m&eﬁ I %\ﬂ%tgalap%%ic@znggés]g% 15 Q*nl’? A

degree of production of fish eyes was exam ned to determ ne 20 appearance
of the fiethoBRtruder: single screw 20 nm +~, screw rotating speed: 16

rpm die: 25 mPU , rip width:_ 0.7 dr awi ng. spgedivead frémmthe and
tenmperature: 17d3CA( FPERRdn R %(—?%E%%s r‘g%éﬁta glxésanﬁl e and a cell

SRR PR b 4l s o il s

spectrophotometer (FT-IR 7300, manufactured by Japan
SpectroscopicCe., Ltd. ), characteristic absorptionof ethylene
10 and the @ -olefin were measured to prepare a calibration curve,
and the content was obtained using the calibration curve and

expressed in terms of a short chain branch number (SCB) per 1000

carbon atoms.
(2) Intrinsicviscosity = [ n]:measuredin atetralinsolution
15 at 135C using Ubbelohde viscometer.(Unit: dl/g)

(3) Melt flow rate = MFR: a melt flow rate value (Unit: g/10
min.) measured according to the method prescribed in JIS
K7210-1995, under conditions of 190C anda loadof 21.18N (2.16
kg).

20 (4) Swelling ratio = SR: a value obtained by dividing a

strand diameter measured at the time of the MFR measurement by

an inner diameter of a die, namely 2.095 mm.

(5)Melt flowrateratio= MFRR: avalue obtainedbydividing

amelt flowrate value obtained according to themethod prescribed

25 in JISK7210-1995, under conditions 0f 190C andaloadof 211.82N

{21.60 kg) by the melt flow rate {MFR) value obtained under the
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nitrogen bag, and after purging with nitrogen, the sanple 141 1 5 Novenber
2006 was introduced in the cell. The cell seal ed hernet{£gblmM@2006aken
out and nounted to an X-ray neasurenent apparatus. The extended X-ray
measurenent was carried out as follows. X-ray diffraction apparatus:
vertical rotating anode 5 X-ray generator U traX18 nmanufactured by Ri gaku
I nternational Corporation Load: 50kV-100 mA Focus: |ine Scan node: 2 B/
O (2 /mn.) 10 Measured angle range: 5 to 700 Slit: divergence slit 1
recei vi ngoshi 6£021518MN $eattbekgdl.it 10 Detector: scintillation counter 15
Monochromater: graphite (10) Measurenent method of XAFS Preparation of
measur ement sampl ehéi abdveentesrt ipmed orelt E196| Fadee MEATIRENHL ¢ R of f,
and a polyimde film (KAPTON, manufactured by DU PONT- TORAY. .20 CI)SLTD.)
was att aghibgméheasbended i) aAveniver wpshybae@ PR &S PP LKL  EeTt er
portion had been simlarly cut off was placed thereon. (iii) A sanple was
spread oweedthe cut off portion. (iv) The other pol yester sheet (PET)

o e PoEaearia oy EoPpthe TPt eI, Wil oo abg oo
It was measured under the conditions described below
according to gel permeation chromatography (GPC). A
calibrationcurvewas;meparedusingeastandardpolystyrene.
The molecular weight distribution was represented by a ratio
10 (Mw/Mn) of a weight average molecular weight (Mw) to a number
average molecular weight (Mn).
Measurementmachine:lSOCtype,manufacturedbyMilipore
Waters Co. —
Column: TSK-GEL GMH-HT 7.5 X 600 X 2 columns
15 Measurement temperature: 140T
Solvent: ortho-dichlorobenzene
Measurement concentration: 5mg/5ml
Provisosthat;inExamplesG1x)12and17,thenmasurement'
was carried out using Column: TSK-GEL GMH6-HT 7.5 X 300 X
20 3columns.andinExamplesG?toGg,themeasurementwascarried
out under the following column, measurement temperature and
measurement concentration conditions.
Column: Shodex AT806-M/S
Measurement temperature: 145T set up
25 Measurement concentration: 8mg/8ml o-dichlorobenzene

(7) Elementery analysis

Zn: A sample was put in a gulfuric acid agueous solution
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142 15 Novenber 2006 thereby obtaining a neasurenent sanple. Anong the
above-nentioned operations, (iii) and (iv) were carried]9oNyveiiE&r2086
nitrogen atnosphere. 0 Measurenment 5 Measurenent of K absorption edge XAFS
on a Zn atomin the sanple was carried out using a neasurenment apparatus
of XAFS, wth the beamline 10B (BL-10B) of the Photon Factory in the
Nat i onal Laboratory for Hi gh-Energy Physics. Using an Si (311) channel cut
anal yzing crystal, an incomng X-ray intensity (10) 10 and a transmtted

Xray Infenshivaflll depergBasy adval vaghappllicienperatio ¢ cuskigastl’ cm
I on chanber w use of nitrogen as a detection gas and .a 31 cmion
chanber Wi hhtuse Fmpoméxed gagd tofe MBtalnedgdnquid 0% BEQgRNYAS a
detection gas, respectively. At this tineg, neasuringiregions,_intervals of
measur i nguafititativenyd etapsednEdreageer dbagutengpdiffi SBEeSiet as
follows. 1In the region between 9160 eV and 9610 ev of an incomng X-ray
ener gy (&pecttrbeheimmpsel enpdy®wds$ -1 second at each interval of 6.43 eV (70

measuring points). In the region between 9610 eV.a 760, ev i ncom ng
20 X5 ay enerfy %EF;afPPﬂ-ﬁeWé{Saﬁ’é’éH‘qqrﬁe“v%sfe a ]éc%hﬁgﬁ gégﬁl P%&@?e\r}dl of 1

eV (150 neasuring paoints). In the region bet 7 V S0 v of an
i ncom ngth&TeRY BREAYFI(HY 2 CORPUS %%og%)?hew\;\gsq%geglg%oﬁ s at each

interval _ of 2.5 eV, (160.ne | i @ Pod §, tdiea eQd eeskhatsesn 10160
eV and 167%(?%%J’fyda"glo’fﬁggrfalacilgégjﬁ-gr%@i%{r:lg%)ay(z(E)? the el apsecrll'5 tinme was 2

seconds leﬁéﬁ%nﬁQ%%r&@anfgg%tively determined according to an ion
selective electrode method.
10 {8) Film formation of polymer
To 0.030 kg of the polymer powder obtained by
polymerization,IRGANOXlO?G(manufacturedbyCibaSpecialty
Chemicals Co., Ltd.) as an antioxidant in an amount
corresponding to 1500 ppm and calcium stearate as a
15 neutralizing agent in an amount corresponding to 500 ppm were
blended, and the blend was processed under the following
molding conditions according to a tubular f£ilm process,
thereby obtaining a filmhavinga thickness of 15 i m. A degree
of production of fish.eyes was examined to determine
20 appearance of the film.
Extruder: single screw 20 mm¥ , screw rotating speed:
16 rpm, die: 25 mm?% , rip width: 0.7 mm, drawing speed: 5.5
m/min. and temperature: 170TC
(9) Extended X-ray measurement
25 Asampleandacellattachedwithapolyimidefilm(KAPTON,
manufactured by DU PONT-TORAY CO.,LTD.) were placed in a

nitrogen bag, and after purging with nitrogen, the sample
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15 Novenber 2006 of 6 eV (101 neasuring points). Incidentally, calibration
of the energy was conducted by adjusting an angl e of thg Headnytadr2g06
crystal to 24. 934 at an energy value position (8980.3 eV) of pre-edge
peak appeared in the X-ray absorption near edge 5 structure (XANES) spectra
on a K absorption edge of anetal copper. Determ nation nmethod of EXAFS The
K absorption edge energy EO on the Zn atomin the sanple was found to be
9663 eV. Incidentally, EO nmeans an energy value at which a first order

differential coeffjcient _there ECRNE S e 110 sk 18815 Gldiinge thaxa kil was t he
XANES sp@@ﬁré?tﬂoggEfﬁ?&Bngﬁﬁé?%%%fned bflapplying Victoreen's expression

(AA3 - BM .+ C A hepgtdh &f- rdie mereuamen X-apyarahgsA TBeand C
are an oﬁﬁﬁﬁﬁhpugoﬁggg% ?8 an absorption coefficient of an energy region
| ower thgggéeﬁgﬁmﬁ[pg&ome%@m&éﬁbﬁwcwadiugrmdadmpubaéﬁ-§a&%@%§ﬂethod was

deduct ed,”"and.” "~ succesSi vely an absorbance of_ a_l. esthaRt ed
according to aﬂmaﬂﬁﬁﬁfﬁlﬂﬂﬁiQﬁﬂPHEaﬁﬁFHBG.V?ﬁ&?%%@j%éﬁﬁfgﬁ?%né?Pgﬁ % (k)

was extracted. Incidentally, k neans hot oel : YRteffatebhaed by
0.5123 XX(—E‘aEO}IEE?IWﬁéF-’e‘i]%%/ﬁaﬁ%?tm%‘ui‘a‘&u% .b%égagug#gaw, the k3-wei ghed
EXAFS function k3 X (k) was processed according to a Fourier transform
Wi thin aGoapg&aditok of from2.5A-1 to 15.7A-', thereby obtaining a radial
di stribution functjon, V] t hat Hanning function and 0.05 A-1 were
used as a w nd aﬂmﬂﬁ%@¥f¥96u e Fourier transformand 25 the w ndow
width, respectively . (4} 13C NWR neasurement 144 15 Novenber 2006

Scan mode: 20 /6 (2° /min.)
10 Measured angle range: 5° to 70°
slit:; divergence slit 1°
réceiving slit 0.15 mm
scatter slit 1°
Detector: scintillation counter
15 Monochromater: graphite

(10) Measurement method of XAFS

Q) preparation of measurement sample

(i) A center portion of a polyester sheet was cut off,

and a polyimide film {KAPTON, manufactured by DU PONT-TORAY

20 CO.,LTD.) was attached thereto.

(ii) Another polyester sheet (PET) whose center portion

had been similarly cut off was placed thereon.

(iii) A sample was spread over the cut off portion.

(iv) The other polyester cheet (PET) whose center portion
25 had been cut off and attached with a polyimide film (KAPTON,

manufactured by DU PONT-TORAY CO.,LTD.)} was placed thereon,
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A solution of 200 ng of the polyner in 3 ml of a m xed sol vent of

o- di chl orobenzene/ deut er at ed o-di chl or obenzene 15 November 2006

(o-di chl or obenzene/ deut er at ed o-di chl orobenzene = 4/1 (volunme ratio)) was
subj ected to neasurenent using JNM EX270, 5 manufactured by JEOL. (12)
Bul k density The bul k density was neasured according to JIS K- 6721-1966 .
(13) Melt tension (MI): Using 5 g of a sanple, a nolten resin strand was
extruded through an orifice having a dianeter 10 of 2.09 mm and a | ength
of 8 MM ghe88yCovithAnanpi o Measariengntamsamptlreusi on speed of 5. 5 nmimin.
and wound into a roller having a dianeter of 50 nmwhile increasing a
rotating speedambng tted ebook-d@ntpohedropenkieien f. 4 iddnsted (et el y
before cutting of the strand was neasured to deternmine the nelt tension
(MT)  15céunied=oaN) undExampnd trjogen) SRS of contact product (e) In
a 5 1 four necked flask purged with nitrogen, 1.48 1 of tetrahydrofuran
and 1.47 1 (2.@3 Medsuxgmenthexane sol ution 20 of diethyizinc (1.99 nol/1)
were introduced and cooled to -50C. Tg the_.m was ?‘E%ﬁ%‘?‘g'g S5, ution
prepdred by dMeashyemgnicef X gosorpd ey ¢dge &A1 BoF'oghenor i i 500
of tetrahydrofuran over 25 mnutes. After ¢ | et (oJa]~]] t he

m xture GBEPYPIHBE ‘F?rrﬁ%%lge?i”f FFIEE Pﬁgsﬂgg&g%erggf)gggttq% gﬁbjlagﬁ;
tenperature and stirred.for 2 u e f ' r enWeise heat ed
to 40cC ‘QﬁHhSFﬁ?r aa‘f“oglnﬂ%g%(ﬁgv%ﬁ%%rggoggé %géﬁﬁﬁfigé%e t enper at ur e

was | Omﬁggiggaioﬁaﬂgjrggoﬂ? fc?erigh—Energy Physics. Using an Si (311)
channel cut analyzing crystal, an incoming X-ray intensity (10)
10 and a transmitted X-ray intensity (It) were measured at ambient
temperature using a 17 cm ion chamber with use of nitrogen as
a detection gas and a 31 cm ion chamber with use of a mixed gas
of 50% nitrogen and 50% argon as a detection gas, respectively.
At this time, measuring regions, intervals of measuring peints
15 and elapsed time per measuring point were set as follows.
In the region between 9160 eV and 9610 ev of an incoming
X-ray energy (E), the elapsed time was 1 second at each interval
of 6.43 eV (70 measuring points}).
In the region between 9610 eV and 9760 ev of an incoming
20 X-ray energy (E), the elapsed time was 1 second at each interval
of 1 eV (150 measuring points).
In the region between 9760 eV and 10160 ev of an incoming
X-ray energy {(E), the elapsed time was 2 seconds at each intexrval
of 2.5 eV (160 measuring points).
25 Tn the region between 10160 eV and 10760 ev of an incoming

X-ray energy (E), the elapsed time was 2 seconds at each interval
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bath, and a solution prepared by dissolving 39.85 g (2.21 nol) of H20in
200 m of tetrahydrofuran was dropped thereto over 1. 3hguRsvenfiera0desult,
the m xture was separated into 5 a yellow transparent |iquid product and a
yel | ow gel product. The m xture was stirred for 1 hour at 52cC, and
thereafter allowed to stand for 12 hours at anbient tenperature. The

yel l ow transparent |iquid product and the yell ow gel product were
separated from each other and placed into different 10 f] asks purged wth
ni t r ogenofresgectivelneaBotingepeinteht nCiLR ehblid- a‘:@/]o’r%’fﬂgo%o onent
by distillation and dried for 12 hours at 120" C and foT[_ 8 ho%s at 1301 .
Ther eaf t ehe eidssgpyasecghdusted BpEIIUFLIRTLEO B NEE FPBATH 36T ow

transparent |iquid product and all of a solid prodyct Zgégl ned §,§ (;é omt he
yel | ow getyptedute Zder¥B&£onBitned &itrF Ihiioldifc 89 Siirttie ™ P-PoliY ) iétked

flask purged with nitrogen, and 3 1 of et rahy ereto.
The mi xtBFe-@dgehdfddd apgegﬁe% léhd%&%oﬁ(ég"’&o %‘%%%%?f?!\é\an%g%ggﬁg%égand

allowed to stand faor_ 3 days._ Under lat ddwp&Pnmponent
20 velo 1 EREVERUBY (A} SHEGREA R § AOFEP rRPRYer Ana Lot ariTl
under reduced pressure_for 1 rsS gt . As aresult, 408 g of a
solid product &Bgeﬁ‘ﬂ}fﬂ?ﬁéﬁn gnf)tgggrdogﬁctﬁ:?%%%gf conponent (A) In a5 1 four

ked fl ask ' i e atomi 1h phedsatp bt ai ned
necke as Wé%p‘?ﬁd%ﬁ%ﬁ?g?%ﬁﬁﬁd} eﬂ@gg? E®8n @he #e a% ] pbbt ai ne

in the above EX 1 of tetrahydrofuran were introduced and
stirred. ‘&%Q thendivd BEC9 662887 4 racalenitbilay ,(ByImpais a48enenguiveter ed by
., 146

Davi son 15 Novenber 2006 Ltd. ; average particle dianeter = 61
Ji M por g\l 16¥e ai ©dt Bidded: differential coefficient thereof becomes
10 an absolute maximum in the XANES spectra.
A Dbackground determiped by applying Victoreen's
expression (AA® - BA' +C: A is a wave length of the incoming
X-ray, and A,B and C are an optional'constant) to an absorption
coefficient of an energy region lower than the absorption edge
15 according to the least-squares method was deducted, and.
successively an absorbance of a lone atomwas estimated according
to a weighed Cubic Spline method. Thereby, EXAFS function X
(k) was extracted. Incidentally, k means a photoelectron wave
as defined by 0.5123 X (E-E0)'/?, wherein a unit of k is AL,
20 Finally, the k?-weighed EXAFS function k* x (k) was
processed according to a Fourier transform within a range of
k of from 2.5A ' to 15.7A 7', thereby obtaining a radial
distribution function, provided that Hanning function and 0.05
Al were used as a window function of the Fourier transform and
25 the window width, respectively.

(11) *C-NMR measurement
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specific surface area = 296 n2/g) , which had been heat-treated at 300C
under a nitrogen stream was added. The mixture was heat5edotembtd@)0G&t i rred
for 2 hours and thereafter allowed to 5 stand, thereby precipitating a
solid conponent. At the tinme when an interface between a |ayer of the
precipitated solid conponent and an upper layer of a slurry portion
appeared, the upper slurry portion was renoved. For conpleting washing, 3
1 of tetrahydrofuran was added to the residue, and the '?ys;;[ure:.L S5 10
stirred, and tjerspftesnabtored mg of arhe pkyeey bR etitttithd & solid
conponent, and then the upper slurry portion was_renoye Si m at the
time Wnegolbgnitnt@ffmmpemcﬂmn&iej/%S@ﬁ%te%pé’r'ﬂ%%hl%@%rg%%%? ed 5
times. Further, 3 1 of hexane was added _thereto, and the ,ih Xt famas
stirred,(andibhabeabbazeadeﬂ@dexgtﬁﬁﬁét%hﬁ?l?ﬁ%P83§ precigptatlng a solid
conponent, and then the upper slurry portion ST d simigasry, at the
ti me whepathe) )i nwesf asubdppgéaded tUsi Sélréi"%?\é\‘gtfi‘ﬁ%ar@,e t%e"ilﬁi}gui d
conponent was renoved, and thereafter, the residue was dried for 8 hours
at 129C madef acedwedd byr d588%re, thereby obtaining 422 g of a 20 conponent
(A). An elenmentary -analysis revealed Zzn = 2.4 mmol/g, and F = 3.8 mml/g.
(3) Pre-pol ynedil2at B#AXAIERSA Y. vol ume aut ocl ave equipped with a stirrer

was made vacuum  hydrogen. was _f £ et Or@bhgitd FLPKe63RL el D60, 003
25 MPa, 90 g offh&kt é%éél?%gaﬁﬁgfgﬁﬁyas a solvent, and then a tenperature

of the autocl avewgs,,rais 0Gue) : FUsihgrs etofyleesempler asmEbyehber
2006 was fed ﬂﬁ'revﬁifogg %gPﬁ ghp%rtial pressure of 0.2 MPa ang after

stabi |izing the system . k.3 AiMla ehroughsahuiyl &l ceiharing a diameter

10 of 2.09 mm$ and a length of 8 mm at 190°C with a piston having

an extrusion speed of 5.5 mm/min. and wound into a roller having

a diameter of 50 mm while increasing a rotating speed at a rate

of 40 rpm/min., wherein a tension immediately before cutting

of the strand was measured to determine the melt tension (MT}
15 (unit = cN}.

[Example 1]

(1) Production of contact product (e)

In a 5 1 four necked flask purged with nitrogen, 1.48

loftetrahydrofuranand1.47l(2.93mol)ofzihexanesolutlon

20 of diethylzinc (1.99 mol/l) were introduced and cooled to

-50T . To the mixture was dropped a solution prepared by

dissolving 269.5 g (1.46 mol) of pentafluorophenol in 500

ml of tetrahydrofuran over 55 minutes. After completilon of

dropping, the mixture was gradually heated to raise the

95 temperature to ambient temperature and stirred for 3.2 hours.

Thereafter, the mixture was heated to 40C and stirred for
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459 mol of racem c et hyl enebi s(1-indenyl)zirconiumdichloride, and
successively 0.66 g of the conponent (A) obtained in thgsiNakaber BGnple 1
(2) were introduced therein to initiate polynerization. During the

pol ynmeri zation, a m xed gas of ethylene and hydrogen (hydrogen
concentration = 0.27 nol %9 was continuously supplied while adjusting so as
to keep the gas phase pressure in the autoclave to 0.65 MPa. After 240

m nut es, ethylene, 10 butane and hydrogen gas were rel eased, and a solid

remaining. in the a I vas + dikefakor o8 raidnubez0 Bl whbh@ran tidifper at ure
under gﬁm%{%ggﬂfﬁ@g %ﬁ% result, a polyethyl ene-pre-polynerized

cat al yStbggﬂpoaﬁﬁt f Qo 1806 41 Opre papae biyz dtiisro Wesn b8 i B8d 9 f 22 3k el d of
57 g per g of the 15 conponent (A). Intrinsic viscosity [ n and tl\/FR of
sai d  pahyel hyk ane wer eob. A% of /e arahpdnofuramiigs, AFeBRed iWPaLRt© (4)
Real polynerization A 5 1-volune autocl ave equi pped wth_a tic{ r&l whi ch
had beegvdei ed3tpgers r aduced aawssurtha il X ReF8aV B 8r SEEATET W th' ~ 20

argon, was made vacuum hydrogen was fed therejn to | RFdd el
pr essur ea ofe 0L &4 & iRespA068 t gl I b PHRALH anf ejo’l?g&id-%le;enev\t/fedrg f ed

therein, and then a tenperature_of the autoclav Sahdl $8@ rled FAAGE.
Ther eaf t Bhe Bikjuaee Was $ebrToer &PH fe‘oﬁ%B?algg géza%vgr?i al pressure of 1.6

MPa, and the systemwas stabilize aniesant eémpedas udy ortegr aphy
anal ysi salaoygs d:d’rrp%%?’fﬁioﬂori #tﬁgus%%s?zmas found to be hydrogen = 1. 06

mol % To t resul t ant - 12086 d vAs welllkdwlgsl mrafugt hept ane
6 To Lhg Les b2 L5y gk e p

sol uti on¥§ ESBEP)?I al um num adjusted to a concentration of 1 mmol/m.

Successi yel ¥, shpoldafef sEbf Retpa yoer i and pidedebticbepdhdhe et
addi tion

10 flasks purged with nitrogen, respectively. Both were treated

to remove a volatile component by distillation and dried for

12 hours at 120T and for 8 hours at 130T . Thereafter, 72%

by weight of a solid product obtained from the yellow
transparentliquidproductandallcﬁfasolidproductobtained

15 frmntheyellowgelproductwerecombinedandintroducedinto

a 5 1 four necked flask purged with nitrogen, and 3 1 of

tetrahydrofuran was added thereto. The mixture was heated

to 50C, and cooled to ambient temperature and allowed to

standforﬂSdays.Underreducedpressure,avolatilecomponent

20 was removed by distillation, and thereafter, the residue was

driedunderreducedpressurefor1lhoursat120T3.Asaresult,

408 g of a solid product was obtained.
(2) Production of component (A}

Tn a 5 1 four necked flask purged with nitrogen, 408 9

95 of the solid product obtained in the above Example 1 (1) and

3loftetrahydrofuranwereintroducedandstirred.Tothemixture,

288.4 g of silica {Sylopol 948, manufactured by Davison Co.,
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pol ynmeri zati on obtained in the above Exanple 1 (3) was added 5 thereto.

Pol yneri zati on was continued for 60 mnutes at 7000 whi{eNbaeabar@0ah

et hyl ene / hydrogen m xed gas(hydrogen = 0.76 nold) so as to keep the whole
pressure constant. As a result, 90 g of an ol efin polymer having a good
particle property was obtained. Polynerization activity per the solid
catal yst 10 conponent (the conponent (A) obtained in the above Exanple 1
(2)) was found to be 4500 g/ g-solid catal yst conponent/hour. Further, the

obt ai “edLg}Fe.f-i-&v@Pé hreheneddi S8t sr 56 5,4 WFRore TobumevHRR LMB69: SR =
1.36 and = 3. 7. %%r? Formation of film15 Using the eth Iene/l-ge ene
copol ymegpebtigiiredurfatbearabove (64N’ / ¢ he w@%ha&wbswhgﬁ?w&geé ﬁﬁuct ed,
t her eby ogtai ning a filmhaving a little fish ege and a good appearance.

[ Exanpl ea2] 36bJC Pisd@p! y net t zageons 20esan . awa30addodt u%ea’g?‘ﬁﬁ}lﬁgewgaui pped
with a stirrer, which had been purged with nitrggen, %8 1 ﬁtll bﬁtagg

cont ai ni Agatiesohot &l Lrs rimmed 201 GhdOMTSa NG tHPT8 a7 thfoPr 1°4 g 1 of
hydrogen of ordinary tenperature and pressure e J

t enper at standf, theraby Falesid itdt 1 §§c?eit:'6¥ ﬁBW%égF%hgﬂﬁ %gg %ﬁhﬁé;‘lmelﬁg was

fed therein to nake a gas phase pressyre | . i MRantand
after st @b iﬁlﬁ?ﬁﬁa?ﬁ@egyﬁ%‘rﬁ%@@%f ?T?rgtlh% ﬁﬁg&?@1ﬁ§€%§§e@ﬁ%ggﬁpof At
triisobutylal um nu 12. 8 I ' £nabi shé-dppengipzicyconi um
di chl ori @84 %d’pﬁ?rcpc@%?ﬁ&r%rg sf%gf]gﬁg%ﬁgn?oﬂr%lonent (A) obtained in the
above Example 1 (2). . vWel&dyudodused thansiacingl nvasniagpol gnedi zati on.

During t RE
tetrahydrofuran was added to the residue, and the mixture was
10 stirred, and thereafter allowed to stand, thereby precipitating
a solid component, and then the upper slurry portion was removed
similarly at the time when the interface appeared. Said washing
operation was repeated 5 times. Further, 3 1 of hexane was added
therseto, and the mixture was stirred, and thereafter allowed
15 to stand, thereby precipitating a solid component, and then the
upper slurry portion was removed similarly at the time when the
interface appeared. Using a glass filter, the liquid component
was removed, and thereafter, the residue was dried for 8 hours
at 120C under reduced pressure, thereby obtaining 422 g of a
20 component (A). An elementary analysis revealed Zn = 2.4 mmol/g,
and F = 3.8 mmol/g.
(3) Pre-polymerization
A 0.4 1-volume autoclave equipped with a stirrer was made
vacuum, hydrogen was fed therein to obtain a pressure of 0.003

95 MPa, 90 g of butane was fed therein as a solvent, and then a

temperature of the autoclavewas raised to50C . Further, ethylene
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5 polynerization, 3.0 kg/hour of ethylene and 7.5 1/hour of hydrogen of
ordinary tenperature and pressure were supplied while keepsngniche00o
tenperature to 50~C, and pol ynerization was continued for 2.8 hours -
After conpletion of the polynerization, ethylene, butane and hydrogen gas
were released, and a remaining solid 10 was dried in vacuo at anbi ent
tenperature under a nitrogen stream thereby obtaining a

pol yet hyl ene- pre-pol yneri zed catal yst conponent for addition

pol yIer iza4 ifun itheraielth afbthny paartgal nuasswipaiertt- L P2, A% insic
viscosity [ T ] and MFR of said polyethylene were 1.14 dl./g and 5.15 g/10
mn., respest istelilizling 2heRess t ool }n@rmai-i%t@éiwgwlﬁgé‘ rized
catal yst conmponent for addition polynerization obtained

C _ i.n tile. ove (1)
and a cogy st@mmﬁdwwt@m@a@(bhh@@erpﬁw%?fpeawa#%%%,

copol yneri zation of ethylene and 1-hexene was carrJe i 70" nder
t he whol an@Osyresssieely Q. 86 \pLEL e ﬁ%“%}%?{pzfe %ctg#aqeilitlrggzrcr&pé;nent

for addition polynerization obtained ., n the ab ) e
trii Sobualydes ulanRlRer & d&rﬂtiﬁﬁﬁﬁsl%}‘%ﬁop%??%% %ﬁgfggl)gsag? féIthlga?tr?our and

40 mmol / hour, respectively, while copfi sf.eedi by! aae, olf hexene,
hydr oge@om?%égtéﬂﬂ' b r}é’gsoﬁé% géiﬁggggétﬁﬁg'gaﬁgﬁgﬁpos% i on

constant. As_a resu an t s NeXEHEr £006h YHTer, 2hand DY) avegood
parti cl eem%%p?fq,éaéydfgge&t'&ggg 31} 006 " obtained in 15.4 kg/ hour. The

obt ai ned_et hyl - hex I+ usa\ SeB s x2epithd/GRspIRGH, MRR
= 80, Slfgn€¥%§88%%%gﬁPﬁgzéﬁm%%¥@ggr mat ﬁsgf film5 Using the

et hyl ene/ 1: DexPO8 nGAROLY FBE18DE a0 @A S FPEhafter 240 minutes, ethylene,

10 butane and hydrogen gas were ;r:eleased, and a solid remaining
in the autoclave was dried for 39 minutes at ambient temperature
under reduced pressure As a result, a
polyethylene—pre-polymerized catalyst component for addition
polymerization was obtained in a yield of 57 g per g of the

15 component (A). Intrinsic viscosity [ n 1 and MFR of said.
polyethylene were 1.65 dl/g and 2.4 g/10 min., respectively.
(4) Real polymerization

A 5 l-volume autoclave equipped with a stirrer, which had
been dried under reduced pressure and thereafter purged with

20 argon, was made vacuum, hydrogen was fed therein to obtain a
partial pressure of 0.018 MPa, 1066 g of butane and 200 ml of
1-hexenewere fed therein, and thena temperature of the autoclave
was raised to 70°C . Thereafter, ethylene was fed therein toobtain
a partial pressure of 1.6 MPa, and the system was stabilized.

25 As a result of a gas chromatography analysis, a gas composition

in the systemwas found tobe hydrogen=1.06mol%. To theresultant
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above (2), theformationof filmwas conducted, thereb I ni '
having a little fish eye and a good appear ance. [Co?lrpglr)%ta}hg\;:nrrﬁyeag g@(]lciﬁlelT]
(1) 10 To a 5 1 four necked flask purged with nitrogen, a stirrer a
droppi ng funnel and a thermonmeter were equipped. In the’flask 38’2 g of
silica (Sylopol 948, manufactured by Davison Co. , Ltd. ; avérage particle
di aneter= 64 tum pore volune =1.62 m/g; specific surféce area = 312
n2/g), which had been heat-treated 15 at 300C under a nitrogen stigam was
get. Tomtggea&h{alicﬁﬁ %013 o£l a0hepehtienso kationded ﬁroiifﬁﬂ}?H%YJs?gﬁ?rP%/n and the
slurry coolfed to 50C using an ice bath, and 375 nl _of toih pe

sol ut i ogdgg]stteﬁl PBt hybahgshouathaui 0§ & T@@(h%éfﬁ%réli’%‘ﬁe%?l‘é??yml ;m was
gradual I'y~dropped thereto. At this noment, generatio %f A&1i£PoNas
obser veg. Jhe tHeXtprre- pyssrized totadysh n%?‘%%o%‘?ngc, ° an% Stirred for 2
hours at” 80C, and thereafter, a supernatant _was Lenmpved, Jhe pgaBani ng
solid p %kﬂﬂl&&t\mh@db.t@mer@eg-wtﬂlﬁ abQuf EX3Mp gf tgﬁaene. Ther eaft er
3|.3 1 of toluene was agai n added thereto to form 3 Lyhddes 2 GAFC The ’
slurgy abicigied P liyhe et oo msd SNk oF P .(?B Was cooled to 5C

using an ice bath, and thereafter 420 nl of , 1 iglen 200676
t ol uene waallgt ifereddhn gp &t &Fpﬂéﬁﬁﬁﬁﬁérog(ﬁnu;sntlé%%t gglgmggncentnr ation gf 2

mol /M was gradual |y dropped ther AdlicHami '
" merasiadm ., of
was obs aroddd). SmésrrFS?t’El?%B\Aﬁée @%?fér }dt‘%)sru B%Cr?\ nut es atp@EC , and s?i r?egas

for 2 hours at 800 C _5 and aafd £4 paattaatl engs operrd

. . & JoHe pRatt eWap

filtrati%hd Plﬁeanr‘é}rﬁfﬁ?nﬁo%ﬁ}% pr,odu%t was washed 4 tines wth ea%:/h 3.3 1
2 .

of obtained. Polymerization activity per the solid catalys

10 component (the component (3) obtained in the above Example 1

(2)) was found to be 4500 g/g-solid catalyst component/hour.

Further, the obtained olefin polymer showed, SCB = 15.5, MFR
= 1.02, MFRR = 86, SR = 1.36 and MT = .3.7.
(5) Formation of £ilm

15 Using the ethylene/l-hexene copolymer obtained in the

above(4),theformationoffilmwasconducted,therebyobtaining

a film having a little fish eye and a good appearance.

[Example 2}
(1) Pre-polymerization
20 In a 2.0 1-volume autoclave equipped with a stirrer, which

had been purged with nitrogen, 68 1 of butane containing

isobutylaluminum in a concentration of 3.7 mmol/1l and 25 1 of

hydrogenofcmﬂinarytemperatureandpressurewerefed,andthen

a temperature of the autoclave was raised to 40°C . Further,

25 ethylene was fed therein to make a gas phase pressure in the

autoclave 0.6 MPa, and after stabilizing the system, 89.3 mmol
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t ol uene, and washed 2 tines with each 3.3 1 of hexane. Thereafter , the
solid product was dried under reduced pressure to obtai nsM34npeo20@ solid
product having f lowability. Elenmentary analysis 10 revealed, Al = 1.2

mmol/g and F = 4.6 mmol /g. (3) Pol ynerization A51-vol une autocl ave equi pped
with astirrer, which had been dried under reduced pressure and thereafter
purged wth argon, was made vacuum hydrogen was fed therein to obtain a
partial pressure of 0.007 MPa, 1145 g of butane and 55 of rla5céxﬁ Ut ene
were fe ther?&c@is@BGt&h@&u@iﬁuﬁmerat Ur2e 8of t WAt ocl¥ve waS Farsed to
70~C . ereafter, ethylene was fed therein to qbtain Samfgéééﬂ,epﬁessure
of 1.6 Q/Eﬁglgﬁgbtilgq1sys;uemny\nasis:tcamill—i“zéé.f’hl%léer'e@ﬂgt of a gas

chromat ography anal ysis, a gas conpositiogn, in the sys S, houpg to be
hydr oge@r,ﬁn?.&? H @domponbnbut dneobbaingd 5% ﬁb?(?%of%é tf':%eg}n\lﬁglsul tgn? was
added 1.5 of a heptane solution  of triisobutyl | DUBu3din¢strd to a
concent {akieonn of odnved/tHereipke ipitiafe HO¥ NG 1u%%#£ol ut i or?g(s)f racenic
et hyl enebi s(1-i ndenyl)zirconiumdichlagrid lust gdat 9 @ raneent oftion of
2 | 25 molpbmymead Zarttiteduckd0 t KeY BPHE &id ez%eh uéc’clﬁgesggvely, 36 ny of the solid

product obtained in the above Conparat i aPkgeke(RAipprse@dtiddet herei n
as a sohiydxmeml%@rdiaerigq%?éfr?rb:%'r%%ﬁr%nponent. Pol yneri zati on was

continued for 60 mnutes at 70" C [ g 133 rfaldkenebhydnogén ni xed
gas(hydﬂmg@irrgU?QZemﬁﬁFé)’f:ué"ﬁfa%5PAg1k%§%fp?h whol e pressure gorigt ant. As a
result, 135 g of an f i LB MBS helydliynes-i Rot yomr pEBYILER act i vity
5 per tf?@rz?rg@mq}rﬁ'ag%ﬁ?%s"@gﬁd to be 1. 4 X 108 g/ ml'}\%@[g/gh%%ﬁ(i‘ and
pol ymeri zation actiyi e idld G eQataaledt anchgorenal to be
3720 g/ B9 c?‘r}:athg%/%ot&g{)r?tponent/hour. Furt her, _ on stream

10 wasdriedinvacuoatambient temperature under anitrog !

thereby obtaining a polyethylene—pre—polyme_rized catalyst

] » » . ) r
component for addition polymerization in a y:L_eld of 47 g pe

g of the component (Aj . Intrinsic viscosity { 7] and MFR of said

polyethylene were 1.14 d1/g and 5.15 g/10 min., respectively.
15 (2) Real polymerization

Using the pre—polymerized catalyst component for addition

polymerization obtained in the above (1) and a continuous type

i i ion
fluidized gas phase polymerization apparatus, copolymerizatlio

of ethylene and 1-hexene was carried out at 70C under the whole

20 pressure of 2. 0 MPa. The pre-polymerized catalyst component for

addition polymerization obtained in the above (1) and

. . 5
triisobutylaluminum were continuously supplied in rates of 19

g/hour and 40 mmol /hour, respectively. while continuously

feeding ethylene, 1-hexene, hydrogen, nitrogen and butane SO

i an
25 as to keep the gas composition constant. As a result,

ethylene/l-hexene copolymer havinga good particle property was
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the obtained olef in polymer showed, SCB = 12.4, MFR = 2.55, MFRR = 48,
and SR = 1.35. 10 (4) Formation of film Using the ethyl aseldvechbre?l6

copol ymer obtained in the above (3), the f ormation of filmwas conducted,
t hereby obtaining a filmhaving many fish eyes and a poor appearance.

[ Exanpl e 3] 15 (1) Production of contact product (e) In a 300 m four
necked fl ask, which had been dried under reduced pressure and thereafter
purged with argon, 20 m (20 nmol) of a hexane sol ution of lgiéeg{tgxézi nc
(1.02 ”leltla)in%rhd 110G 414 ok g BbuURDY dFlv uctadeved | AERBAGBEAL "BGETEd to - 78t
20 and $tifred. To the m xture was dropped 4.4 n #%._1 E?&golg Of gghexane
sol uti on, Olé@&t&afsh@wquhsuﬁl €121 74IMER =AP- &0 - MEREI 2t§On B dr oppi ng, the
m xture s 'gradually heated to raise the tenperature to anbient

t enper atyye ppnd stivred for 2 hours. Thereafter, 321 91 (17.8 mmol) of H20
was dropped 25 thereto. Af ter conpletion of dropping, the m xture

wasst i rlr\g;d) F¥matidrwows Htlmnbi ent tenperature. Under reduced pressure,

153 15 venber 2006 a volatile conponent veethY ndigstil ltael on, and
thergafter, ttesimasuthe netknlerefasiarria ﬁ\ﬁlﬁéggfﬁgguced pressure for 8

hours at 12000. As a result, a solj r obthairapg otk ai)ing
Pr oduct i stmowd { 20npdrecf@rpaF PR oF %Jﬂﬂﬁf”)’ag%bﬁ}d#ec ed flask, which had been

dried under reduced pressu and_th afhar abyodrd agipelarangen, 0.73 g of
silica (&yfbbplhausng nﬁniﬂ"égﬁr gasbyg SvTiﬂslonaOo. . Ltd.; average

[Comparative Example 1]

(1)

10 To a 5 1 four necked £lask purged with nitrogen, a stirrer,

a dropping funnel and a thermometer were equipped. In the flask,

382 g of silica (Sylopol 948, manufactured by Davison Co., Ltd.:

) ) L/as
average particle diameter = 64 [ m; pore volume =1.62 ml/g

i = ted
specific surface area = 312 m%*/g), which had been heat-treate

113 3.3
15 at 300C under a nitrogen stream, was get. To the silica,

led
1 of toluene was added to form a slurry, and the slurry was coo

to 5C using an ice bath, and 375 ml of a toluene solution of

i s
trimethylaluminum having a concentration of 2.1 mmol/ml wa

gradually dropped thereto. At this moment, generation of a gas

. 1 UC’
90 was observed. The mixture was stirred for 30 minutes at 5

and stirred for 2 hours at 80°C, and thereafter, a supernatant

i ith
was removed. The remaining solid product was washed 4 times wit

each 3.3 1 of toluene. Thereafter, 3.3 1 of toluene was again

added thereto to form a slurry.

25 (2) The slurry obtained in the above Comparative Example 1 {1)

was cooled to 5 using an ice bath, and thereafter 420 ml of
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particle dianmeter = 55 9m pore volune =1.66 m/g; specific 10 surface area
= 309 nR/g), which had been heat-treated at 300cC under1aNBvémiogeA0st r eam
and 40 m of tetrahydrofuran were introduced and stirred. To the m xture,
1.01 g of the solid product obtained in the above Exanple 3 (1) was added.
The m xture was heated to 40t and stirred for 2 hours. Thereafter, the
|l iquid 15 conponent was renoved using a glass filter, and the solid
conponent was washed 4 tines with each 20 m of tetrahgdrofurant The
resi due wasigiiedef OtoBubobns af Lpeutatihderopkemebd PLEYSEFR, “Pheteby
obtai ning a conponent (A). (3) Polynerization 20 A 3 1-%o€une Egtq&{ave
equi pped oWhkBna retiibhebs Bhimhlhall wheear advablyinde?PPeAutby priassure and

thereafter purged with argon, was made vacuum h ogen reinto
obt ai n atnparkbaknpr essuerabion. ofl2 Wﬁ,w%@b@ed:f"yeg{n gﬁ‘? r\ﬁv\ggtpg% ‘%%%r ein,

50 g of 1-butene was fed therein, and then a te rat ur.e Sghat sed to
709C. Thereaied foet by Ineartwss aftea% heanesd ﬁttlﬁr@g’tpgf’ﬁ Eéi%%ﬁiaa 8gre’ssure of

1.6 MPa, and the systemwas stabilized. 154 QP6on AsTRer €SUI t
of gas clamdnaheg‘leaﬁﬁyl,rxaagﬁgpéﬁﬁ?i?f‘?i BfSi ﬁe?éieé‘%ﬂ%ﬂ \t/\gs found to be

hydrogen = 0.477 nold, and 1-butene = : Tathesh 6.9 mobf a
hept ane gematingm 9o ogdid; EEBé‘Pﬁ%aY’ﬁﬁri %%%hggdﬁslf%eeds to a concentration

of Immol /M was added. Successiv . ms 06 £ deneanehspéaften, of
racenmc té’th‘a‘)ﬂ”&we%‘?—@w@fk!‘ieﬁldzzﬁﬁ"%)z@lrtgﬁo%?ﬁl?nzsdi chloride adjusted to a

concentration qf. 2 u s gaddaduhhereteauasd puestherelso3obh@inf the
corrponentth(eA)sog‘Btd;fpﬁg’g‘flcn@ 'E”\#% ggove Exarrpl e 3 (2) was added thereto.

Pol ymeri zaf B £'8%48d b£8aoet Ha9fin0f Nowab ity . Elementary analysis
10 revealed, Al = 1.2 mmol/g and F = 4.6 mmol/g.

(3) PolymerizationA5 1-volume autoclave equipped withastirrer,

which had been dried under reduced pressure and thereafter purged

with argon, was made vacuum, hydrogen was fed therein to obtain

a partial pressure of 0.007 MPa, 1145 g of butane and 55 g of

15 1-butenewere fed therein, and then a temperature of the autoclave

was raised to 70C . Thereafter, ethylene was fed therein toobtain

a partial pressure of 1.6 MPa, and the system was stabilized.

As a result of a gas chromatography analysis, a gas composition

in the system was found to be hydrogen = 0.37 molg and l-butene

90 =1.55mol%.Totheresultantwas added 1l.5ml of aheptane solution

tion of 1 mmol/ml.

of triisobutylaluminum adjusted to a concentra
Next 0.5 ml of a toluene solution of racemic

ethylenebis(l—indenyl)zirconium dichloride adjusted to a

concentration of 2 4 mol/ml was introduced therein, and

95 successively, 36 mg of the solid product obtained in the above

Comparative Example 1 (2} was added therein as a solid catalyst
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10 at 70cC while feeding a m xed gas of ethylene and hydr
concentration = 0.199 nold) so as to keep t%e whol e pyeﬁggggmﬁégégg;??nAs
a result, 46. 5 g of an olefin polymer having a good particle property was
obt ai ned. Pol ynerization activity per zirconiumatomwas found to be 9 .3
X 107 g/ ol -Zr/ hour, and 15 polynerization activity per the solid catalyét
component was found to be 3040 g/g-solid catalyst conponent/hour. Further
t he obtained ol efin polyner showed, SCB = 14.9, Mwv = 169000, NM/N%%: 10. 2.
#Pon of

MFR = 0. 020, oNERR. T d Hgmandz SRi&n Wwdlb copbameie foF 00 finuime@ic

cont act proﬁuct (e) I'ma 300 M four necked flasf, mﬁ?;% had begen Qrigd
under reguged peeasngeanamthyheneshydropangetaftgeatgparessnnt (267 mmol )
of a hexane solution of diethylzinc (1.02 nol/1) and 100 m of
tetrahydmai@ﬂasmea&'Mnﬂﬁﬂﬂu¢@@,W@@éﬁeﬁr?éSﬂ?ScEPéﬁﬁagFrrggd? TR | he

m xture was dropped 8.7 nl (10 nmmol) of a hexan | Ut -

pent af | ubBbghefigin ¢1efyn ms yyner Kﬁﬁ)é?btc?oir&ﬁ 1 ?8ﬁy§1%r%§'§%?gnﬁé)%’%lﬁ%%$Y2006
droppi ng, the m xture was gradual |y heate tq ra&§ tshe § eto
anbi ént penpehatzircoaidnat PR Fowrdhbake 1 -fhey gl(Qf M g%@?&%ﬁs 3

mmol ) of H20 was dropped thereto..  After j '
m xture #84 EPFYW@HlépF19“nFSﬁPV&FYaR%?eﬁﬁgygégéég?%?%}gﬁﬁgg?ﬂgzgﬁggd

her oat « RS Garnd ba e TP S0 I o PRhr B e P eeaur o 1.

was drie r ‘reduced pressure for 8
hours at 120'.C._As r | i u _
Product i Bﬁeocfb %ﬁ%%ﬁ é’r%t%sfki/&ﬁ poidyigki shawaduecs was abt HFRed 2 .56 ,(2§RR
= 48, and SR = 1.35.

10 (4) Formation of film

Using the ethylene/l-hexene copolymer obtained in the
above (3) , the formation of filmwas conducted, thereby obtaining
a film havihg many fish eyes and a poor appeai‘an‘ce.
[Example 3]
15 (1) Production of contact product {(e)
In a 300 m1 four necked flask, which had been dried under
reduced pressure and thereafter purged with argon, 20 ml {20
mmol) of a hexane solution of diethylzinc (1.02 mol/1l) and
100 ml of tetrahydrofuran were introduced, cooled to -78C
290 and stirred. To the mixture was dropped 4.4 ml (5.1 mmol)
of a hexane sclution of pentafluorophenol (1.17mol/1). After
completion of dropping, the mixture was gradually heated to
raise the temperature to ambient temperature and stirred for
2 hours. Thereafter, 321 U1 (17.8 mmol) of H;O was dropped
25 thereto. After completionof dropping, themixturewas stirred

for 14 hours at ambient temperature. Under reduced pressure,
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In a 50 M four necked fl ask, which had been dried under reduced pressure
and thereafter purged with argon, 0.93 g of the sane | ofs kgdmbdreaoed
silica as that used in Exanple 3 (2) and 40 m of tetrahydrofuran were

i ntroduced and stirred. To 15 the mixture, 1.34 g of the solid product
obtained in the above Exanple 4 (1) was added. The m xture was heated to
40cC and stirred for 2 hours. Thereafter, the |iquid conponent was renoved
using a glass filter, and the solid conponent was washed 4 tines with

each 20 m of, tetrah 2t ORsigo We 8hbR0 drils toif L hakhoe, 20.dThe resi due
was drief f’8r1aé:%hlo€rés(9’g Biil%%gc under reduced pressure, thereby obtaining a
componen %é)ﬁ‘ £ Sent gy rasallytsing reveatiedaszdrien GIRmEer/ §eWEEd = 3.9
nmol / g. (L'§ g] ymeri zation Pol yneri zation of Exanple 3 (S)ig(vas r@?e@t ed,
except tpakssr2¥od ghafrd ket doponedts @AF esbtldi néd ST B ETE 2 (2) was
used as a solid catal yst conponent, a gas conposition in the system found
by gas chkremtoagtiapédd.was conposed of hydrogen = 0.494 156 15 Novenber

2006 nol % and 1-butene = 2.74 a hydrogen concentration of the
et hyl®ne Ry dPEGENGHLLEY Ofascc(/\%sorﬁg%r%%mrrgl % As a result, 70.2 g of an ol ef

i n pol ymer having ood ' Ar #psEkY wesch ahidaibeech dPdedmendent i on
activity per zi Pc%?]?(gnr%&atf%%gvgghggund 5to be 1.4 X 108 g/ nol -Zr/ hour, and

pol yneri zat.i on v ghd thersalitd cpualgest widhpemrgen  wis 7Bodn8ft o be
3340 g/ g-r§g1ui°3dag’gjteas§l/)s£teocgrrponent/hour. Further, the obtained olefin

pol ymer d 5110k 8, mMiuEat4300a bMREME sersCog. LUgR averagss MFRR
= 138 angig%‘@;% ﬁ.sgga.gr‘fo [ Exanpl e 5]

) particle diameter = 55 um; pore volume =1.66 ml/g; specific

10 surface area = 309 m’/g)., which had been heat—ltreated at 300C
under a nitrogen stream and 40 ml of tetrahydrofuran were
introducedandstirred. To the mixture, 1.01gof thesolid product
obtained in the above Example 3 (1) was added.. The mixture was

heated to 40C and stirred for 2 hours. Thereafter, the liquid

15 component was removed using a glass filter, and the solid

component was washed 4 times with each 20 ml of tetrahydrofuran.

The residue was dried for 8 hours at 120TC under reduced pressure,
thereby obtaining a component (A).
(-3) Polymerization

20 A 3 1-volume autoclave equipped-with a stirrer, which had
been dried under reduced pressure and thereafter purged with
argon, was made vacuum, hydrogen was fed therein to obtain a
partial pressure of 0.012 MPa, 700 g of butane was fed therein,

50 g of l1-butene was fed therein, and then a temperature was

25 raised to 70C . Thereafter, ethylene was fed therein to obtain

a partial pressure of 1.6 MPa, and the system was stabilized.
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(1) Production of contact product (e) In a 200 mM four necked flask, which
had been dried under reduced pressure and thereafter purgsdvahbdr286gon, 10
m (10 mmol) of a hexane solution of diethylzinc (1.02 nol/1) and 15 50 m
of tetrahydrofuran were introduced, cooled to -78tC and stirred. To the

m xture was dropped 6.9 m (10 mmmol) of a hexane sol ution of

pent af | uor ophenol (1.48 nol/1). After conpletion of dropping, the m xture

was gradually heated to raise the tenperature to anbi ent t@? Mre and
stirred fhara 20s21bedrgas theoaatogrardy.. A ﬁ@s@“ﬁ%3n of O‘?%\gﬁs dr opped

thereto. After conpletion of dropping, the m xture tihred mbog, 20
hours at w&rﬁbf@lﬁhhdttﬁjﬁ’peﬁ&t@@emrfdgf49zdwe%’ B‘Pgsiu?é\?én% voratiTe component

was renoved by distillation, and thereafter e L pg1S5Ohhdnums dried
under recducete?B, pd ed Suk ©Ff Gr hSPPiéBPsS%?u%ﬁﬁgc&.P %fggé%gg?t, 2.34 g of a

solid product was obtained. (2) Producti YBRRNENEuESRss10€1ED
Novenber afjis tedtaasenaergat 'Rgg r[fnlfioaloﬁw,\f)‘\]:/\'\/lf%|gch had been dried under

reduced pressure and thereafter purged wth anganor0. 38cg of rabemsane | ot
heat -Br edt.&® si | Méa as®fhat %sedpﬁor%qﬁ%aerrpl e53 (2) and 40 m of
tetrahydrof uran were introdu i I €0.chibibi déde adpdaired X087% g of
the soli @tﬁmb%tlm%{écgeqﬁﬂ%e arg%/e Exanple 5 (1) was added. The

m xture was heated to 4Q hr da¥a 2nbeers., dherfeafttes 16he | i quid
conponentCaREe AR Bgi %gﬁg'ng}“l &y a

ass tilter, and the solid conmponent was
washed 4 ti g%stﬁ%t 2Q AV o8tatabBaty dief abave Frampasi e WiESdr i ed
for 8 hod!%°to-a under reduced pressure, thereby obt %i ni N9 3es

conponent,gged thereto. Polymerization was carried out for 60 mi

10 at 70T while feeding a mixed gas of ethylene and hydrogen

{hydrogen concentration = 0.199 mol%) so as to keep the whole

pressuréconstant.Asaresult,46&5gofanolefinpolymerhav1ng

a goodﬁparticle property was obtained. Polymerization gct1v1ty

7 -zr/hour, and
per zirconium atom was found to be 9.3 X 107 g/mol-3Zr/

15 polymerization activity per the solid catalyst component was

found to be 3040 g/g-solid catalyst component /hour. Further,

the obtained olefin polymer showed, SCB = 14.9, Mw = 169000,

Mw/Mn = 10.2, MFR = 0.070, MFRR = 192‘and SR = 1.05.

[Example 4]

20 (1) Production of contact product (e) In a 300 ml four

necked flask, which had been dried under reduced pressure

and thereafter purged with argon, 20 ml (20 mmol) of a hexane

solution of diethylzinc (1.02 mol/1) and 100 ml of

tetrahydrofuranwereintroduced,cooledto—?BTZ andstirred.

25 TothemixturewasdroppedB.?ml(10mmol)ofahexanesolutlon

of pentafluorophenol (1.17 mel/1l). After completion of
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(A). (3) Polynerization Polynerization of Exanple 3 (3) was repeated,

except that 12.6 ng of the conponent (A) obtained i n ExpgSbeerbbdr2)0fas
used 15 as a solid catalyst conponent, and a gas conposition in the system
found by gas chromat ography was conposed of hydrogen = 0.530 nold and
1-butene = 2.38 nol % As a result, 6.2 g of an olefin polynmer having a

. good particle property was obtained. Polynerization activity per zirconium
atomwas found to be 1.2 20 X 10 7 g/ nmol - Zr/hour, and polynerization

activity per t he soﬂ%g ggittﬁlﬁéstwé:@n%@agﬁbm@s Yeatretl t bObE24SE GG sol i d
cat al yst our. Further, the obtained ol efin paolyner  showed, SCB

= 14. 0, ngvgmpéﬁlg%? %rﬁ\é{\/ahﬁbreﬁtgﬁem%ﬁatuﬂe4asd sEERredgfoT 2 BeUER = 1 30

25 [ Exa oduction of contact product (e). 158 &5 Noy er 2006
In a ZOOTIH o QL £ @eCKkeds T Lask, 1 s aimdhd Q)%é'thMa@ddLﬁﬂf-&? e%%e pf essure
and t her ter purged with argon, 40 nl mrg ‘BS?P £.§0Ly4i on of
di et hyl Zig¥e 2 d@hpiptaod 4F dronpingt r?ih?d‘i“% Pgr? \XEr uced cool ed

to 39C and 5 stirred. To the mxture was_dro Jvd @f a
t et ra@ydrrgfgﬂﬁnasohmbn@mmft%W§¥FHBPomepxp IP%%% at a) rate of

17.9 m /hour. After conpletion of dro t ti xh¥henwasarg adual |y
heat ed twaha‘sel@héot“@%’@rnéi u%stgemgﬁ%, e%?’ t&(;lﬁsperature and stirred for 125

m nutes. Thereafter, wa &RQ:@aandeappetitdedet o at
20cC at ahereafberg, 3:5‘%17%% tg‘ﬁgt g’r r'Jfrclgirrpl etion of dropping, the

pressure for 8 hours at 120C. As a result, a gsolid product

was obtained.
10 (2) Production of component (A)

In a 50 ml four necked flask, which had been dried under

reduced pressure and thereafter purged with argon, 0.93 g of

the same lot heat-treated silica as that used in Example 3 (2)

and 40 ml of tetrahydrofuran were introduced and stirred. To

15 the mixture, 1.34 g of the solid product obtained in the above

Example 4 (1) was added. Themixture was heated to 40C andstirred

for 2 hours. Thereafter, the liquid component was removed using

i 4 times with
a glass filter, and the solid component was washed

éach 20 ml of tetrahydrofuran and once with 20 ml of hexane.

90 The residue was dried fors hours at 120C under reduced pressure,

thereby obtaininga component (A). Elementary analysis revealed

7n = 2.6 mmol/g, and F = 3.9 mmol/g.

(3) Polymerization

Polymerization of Example 3 (3) was repeated, except that

25 21.0 mg of the component (A) obtained in Example 4 (2) was used

as a solid catalyst component, a gas composition in the system

found by gas chromatography was composed of hydrogen = 0.494
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m xture was stirred for 65 mnutes at anmbient tenperature and thereafter
allowed to stand for 11.3 hours. Under reduced pressure;s RoV&hsdri2es
conponent was renoved by distillation, 15 and thereafter, the resulting
solid was dried under reduced pressure for 8 hours at 120~C. As a result,
a solid product was obtained. (2) Production of conponent (A) In a 50 m
four necked flask, which had been dried under 20 reduced pressure and
thereafter purged with nitrogen, 3.21 g of the solid product obtained in
the abovg,Exagphel okddna@nd2.3Q mblef awedrahydrodenanonees tivatioduedd and
stirred. To the mxture, 3.02 g of the sane |ot heat-treated silica as
that usednei 8tByaepesh3dedgenanizvdegasThesnOxLdRemads -hdgt BAre814BcC and
25 stirred for 2 hours. Thereafter, the m xture was all owed to stand,

t her eby poegi pidftinnglafsolpalyuembmering At Je@ RaTe G RTARC LNt ¥PFace
between a | ayer of the precipitated solid conponent , 159 15 hbv?ngg 2006
and an uppeninhayerPolymesinatyopoet bl Bpmed a4 CORL UFHEP™ H95 F§ %ortion
was renoved. Thereafter, filtration was carried out usin a t%}t " For
conpl®t i ng Mashing BY gVmol -E&Y haHFdr Rd RaT NREE 1 2R, t%c?ttlﬁ’é‘ ryeﬁﬁl nder ,

and the mxture was stirred, and 5 thereafter al t . eb
precipitéhénéO&igoﬁq}ékﬁﬁﬁuﬁﬂﬂﬂqn%ﬂﬁjW?ﬁnﬁ??ﬁ&h%%gggs%g??yaggrf?gﬁamag

Fi1tr at i GRtAdy SCabPRANBOL/ BOCRG BUFEIEE! Cihe moue hean an Poporat i on vas
Fetuced BREYEToSCERaRdny olla g 4 e e honent (A", B erent ary
anal ysi s _rqygal.gth €k = 4. g% mol /g,
10 [Example 5]
(1) Production of contact product (e)
In 'a 200 ml four necked flask, which had been dried under
reducéd pressure and thereafter purged with argon, 10 ml (10
mmol) of a hexane solution of diethylzinc (1.02 mol/1l) and
15 50 ml of tetrahydrofuran were introduced, cooled to -78T
and stirred. To the mixture was dropped 6.9 ml (10 mmol) of
a hexane solution of pentafluorophenol (1.48 mol/1l). After
completion of dropping, the mixture was gradually heated to
raise the temperature to ambient temperature and stirred for
20 2 hours. Thereafter, 93.7 mg (5.20 mmol) of H,O was dropped
thereto. After completionof dropping, the mixturewas stirred
for 20 hours at ambient temperature. Under reduced pressure,
a volatile component was removed by distillation, and
thereafter, the resulting golid was dried under reduced

25 pressure for 8 hours at 120°C . As a result, 2.34 g of a solid

product was obtained.

(2) Production of component (A)
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and F = 2. 2 mol/g. Accordingly, F/Zn = 0.85 (nolar ratio) . As a result
of extended X-ray neasurenent, A/B = 0. 212. As a result15 Nbvédpr3p0peak
intensity C = 13.1, peak intensity D= 5.74, and 15 peak intensity ratio
DDC = 0.44. (3) Polynerization Polynerization of Exanple 3 (3) was
repeated, except that 16.3 ng of the conponent (A) obtained in the above
Exanple 6 (2) was used as a solid catal yst conponent, a gas conposition 20
in the system found by gas chromatography was conposed of hj?/d oge = 0.
466 nol % and 11 py epemz PouBlhaomtell flamk awiidhohad ROAR <H %‘iiwerof t he
et hyl ene/ hydrogen m xed gas was 0.187 nmol % As a_result, 20 53§ Egz)fo@n
ol ef i n pebywBsd hswe Bguse gand tpareatter pepeed Wikl IR ned
Pol ynerization activity per 25 zirconium atom was oungxgg Qg ﬁl.(JZ)X 107
g/ Mol - Zr { he Usame s thhleyarrertireatiedn Sad P78 AT URE %A §7CaPalyst” Conponent

was 160 15 Novenber 2006 found to be 1260 g/g:solid catal. T
conponenahdosd .mFusf hee t rah HET SHLER P ¥ oF eﬂ%‘%‘%‘ﬂ@%ﬁ’%ﬁﬁéﬁ%& 212, 7,

Mv = 123000, Mw/ Mh = 4.47, MFR. = 0.167, MRR = . Fnd. Exanpl
7] 5 5 1) tReodiutunm. 6f &Jongaet %aﬂiﬂz‘(@}"‘?‘ﬁcﬁ ‘%‘%‘g‘”ﬁ% %ﬁrtﬂécﬁ%"éﬂagw ©

whi ch had been dried under_ reduced pressure t aeekaM t h
argon, 4Bxahplel ( hhyeyp asided h@?%ﬁ‘éxgbllrﬁtvf%%hgggapgﬁ]y Zi %?dEEZJE nmol /1) and

40 m of tetrahydrofuran re i , b26nt raic Cembdedusingred. To
the m xt GPE HBSY rsoptﬁlé‘ar‘i#sgeﬁf %4%9%?9 %?9% t et r ahydr of uran sol ution of

pent afl uorophenql (2.3 Yeoila Bomboneolt #dsGradiddur tiMeEayrLth
conpl et i 8rf S%%&éﬁ%ﬁg’, %{1%{{1& solid @ompofie

each 20 ml of tetrahydrofuran. The residue was dried for 8 hours

10 at 120C under reduced pressure, thereby obtaining a component

(A).
(3) Polymerization .
Polymerizatioﬁ of Example 3 (3) was repeéted, except that
12.6 mg of the component (A) obtained in Example 5 (2) was used
15 asasolidcatalyst component, and a gas composition in the system
found by gas chromatography was composed of hydrogen = 0.530

mol% and l-butene = 2.38 mol%. As a result, 6.2 g of an olefin
polymer having a good particle property was obtained.

Polymerization activity per zirconium atom was found to be 1.2

. . o 1id
20 X 10" g/mol-Zr/hour, and polymerization activity per the soli

catalyst component was found to be 492 g/g-solid catalyst

component /hour. Further, the obtained olefin polymer showed,

SCB = 14.0, Mw = 112000, Mw/Mn = 6.93, MFR = 0.428, MFRR = 84.1

and SR = 1.30.
25 [Example 6]

(1) Production of contact product (e)
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m xture was gradually heated to raise the tenperature to anbient
tenperature and stirred for 2.6 hours. Thereafter, 15 1.{8Nf ki@ 200610l )
of H20 was dropped thereto at 20t at a rate of 0.54 m/hour. After

conpl etion of dropping, the mxture was stirred for 3. 2 hours at anbient
tenperature and thereafter allowed to stand for 11 hours. Under reduced
pressure, a volatile conponent was renoved by distillation, 20 and
thereafter, the resulting solid was dried under reduced pressure for 8

hours at 12001(, 5 biaey RBYe SRE3id1 g & 5k d whErlteld beah @rddaainder of
conponent (A) In a 50 m four necked flask, which had been dried under 25

reduced ppEsSEEpaRe ey aald ehepwagRrk Mipidrgdd mogen arg By, ¢0 ol the solid
product obtained in the above Exanple 7 (1) and 30 m of tetrahydrofuran

were i nt hiedaged randhetkiameedio ot ibe of 6dieShidvedmer( 20086l / I x@rtet02.87 ¢
of the sane |ot heat-treated silica as that used in Exanple %Z(Zé was
added. Tha wifxtheteragdhefusan wepr bREToduceded $ev1ednsar s~ TRBReafter,

the liquid conmponent was renoved, and there fger %ﬂf r naininf SP|id
conpdnenstiasadsitel the iMEEtYTE MeAHPRREN 8of K2 S 2 Fhe

id dried f 8 h .at 120cC b
bt ai nf nESTARY 4F AUER AGLAGHOR B DoRt BREHCRRT ot vt o Tl £ 70’ = 1.

> mm”ggtgé‘?%{agaozgﬁﬂ@% hﬁ‘?ﬁ?ﬁﬁ%ﬂ%?of%f%%azf)ﬁ-c?f(d%ﬁiﬂgtiﬂ)e As a

result o r'ay measurenen As a result 10 of EXAFS,

peak Nt gaghit £ uddo2aqBsally HeMEEAYLD Fadsth titgdtenpakatoirensidy ratio

DC = 0.3b. Igvoafyn%rlzatlon
ambient temperature and stirred for 125 minutes. Thereafter,

10 1.26 ml (69.9 mmol) of H.O was dropped thereto at 20C at a

rate of 0.54 ml/hour. After completion of dropping, the
mixture was stirred for 65 minutes at ambient temperature
and théfeafter allowed to stand for 11.3 hours. Under reduced
pressure, a volatile component was removed by distillation,

15 and thereafter, the resulting solid was dried undexr reduced

pressure for 8 hours at 120C. As a result, a solid product

was obtained.

(2) Production of component (A)

In a 50 ml four necked flask, whidh had been dried under

20 reduced pressure and thereafter purged with nitrogen, 3.21 ¢
of the solid product obtained in the above Example 6 (1) and

30 ml of tetrahydrofuran were introduced and stirred. To the
mixture, 3.02 g of the same lot heat-treated silica as that used

in Example 3 (2) was added. The mixture was heated to 40C and

95 stirredfor 2hours. Thereafter, themixturewas allowedtostand,
thereby precipitating a solid component. At the time when an

interface between a layer of the precipitated solid component
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Pol ynmeri zation of Exanple 3 (3) was repeated, except that 15.1 ng of the
conponent (A) obtained in the above Exanple 7 15 (2) was NeRantas 26060l i d
catal yst conmponent, a gas conposition in the systemfound by gas

chr omat ogr aphy was conposed of hydrogen = 0.441 nold and 1-butene = 2 . 69
nmol % and ahydrogen concentration of the ethyl ene/ hydrogen m xed gas was
0.187 nmol % As a result, 25.7 g of an olefin polyner having a good 20
particle property was obtai ned. Polynerization activity Ber ziyconi um atom
was foungnqPapbet Daydl of/aBlufeyimurt icmapppargferiyatiPBR Rt Vity per

the solid catal yst conponent was found to be 1700 g/g-soli.d gat t
conponengbheubn wagtdesvedt ibevbaditadd f@%ﬁﬁ*%%g?ggﬁbﬁ&?,u%@%& 14. 6,

Mv = 124000, 25 MW Mh = 4.32, MFR = 0.166, NMFRR = 116 and =112

[ Exanpl ea8i i 16@r 15 dvwvempde tA0@ewashingy o3t @y 81 B?%E%HYQE?%‘%H&% (e) In
a 200 m four necked flask, which had been dried un l pLggsure
and ther eafiedr fpurted wemaiadssh, 2@ nfRes@i¥hihS ‘gggasﬁg')%?j'so%ution of

diethylzinc (2 nmol/1) and 40 5 ml of teirahydr ran .uene JNty ogyced,
cool €1l t thareadier alilawaf HQ ?F@n%ﬁ xﬁ]%eﬁs% ;ég% ég:%&ﬂ:g]nﬁ{ %80 mol ) of

a tetrahydrofuran sol ution of _pentafl uor | 5 &2+t 33nMNsl) rembvadr at e of
17.9 ni/ Bewponafter %‘?Tpﬂ:@??onﬂgq HPB%%i nsg t e pm’ xture was gradually

heated to raise the_t r.at u . I $Hcd gpBeaatdl. eTlaadeattered for
2.7 hour §1mierds PEr&‘r@%}?‘f %ﬁetﬁa m;r“g’lrf%l of H_ZOﬁ?Nas dropped thereto at
20cC at %&(r}%}r%rt 9f 0,84 /W ouhf L8 ngOBPEELEER. OThdr abpiagyashéndi xt ure

was stir PPaYRSurs at anbi ent t enperature and
operation was repeated 5 times. The residue was dried for 8 hours

10 at 120C under reduced pressure, thereby obtaining 4.16 g of
a component (A). Elementary analysis revealed Zn = 2.6 mmol/g,
and F = 2.2 mmol/g. Accordingly, F/Zn = 0.85 (Wblar ratio). As
a result of extended X-ray measurement, A/B=0.212. As a result
of EXAFS, peak intensity C = 13.1, peak intensity D = 5.74, and

15 peak intensity ratio D/C = 0.44.

{(3) Polymerization
Polymerization of Example 3 (3) was repeated, except that

16.3 mg of the component (A) obtained in the above Example 6

(2) was used as a solid catalyst component, a gas composition
20 in the system found by gas chromatography was composed of hydrogen
=0.466mol% and 1-butene=2.82 mol%, and ahydrogen concentration
of the ethylene/hydrogen mixed gas was 0.187 mol%.
As a result, 20.5 g of an olefin polymer having a good

particle property was obtained. Polymerization activity pexr

7 -
95 gzirconium atom was found to be 4.1 X 107 g/mel-Zr/hour, and

polymerization activity per the solid catalyst component was
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thereafter allowed to stand for 12 hours. Under reduced 15 pressure, a
vol ati |l e conponent was renoved by distillation, and thefeabiahbert2006
resulting solid was dried under reduced pressure for 8 hours at 1201,

t hereby obtaining a solid product. (2) Production of conponent (A) Ina
50m f our neckedfl ask, 20 which had been dried under reduced pressure and
thereafter purged wth nitrogen, 6.47 g of the solid product obtained in
the above Exanmple 8 (1) and 30 ml of tetrahydrofuran were introduced and

stirred.. T i xt 5 q1af ddwelsae datpdreatt freuw eduBkNea as
t hat use%o‘?rﬁag%rrr%%el%@% Z%Bygomgs added. The m xture was 25 heated to 40C and
stirred {9r 2nbouhsa Jheseaflperymeheshoweds eSChes b4 1 Dndd 1o S1MML - t her eby
precipitating a soli1d conponent. At the time when an interface between a
| ayer ofwdi@nPLegi pht aped =163185 , Nuv&Rber 1960805 &R ¢ conponent and an
upper layer of a slurry portion appeared, the upper slurry portion was
renoved. [dRempakten, filtration was carried out using a filter. For
conpl eting washing, 30 m of tetrahydrofuran was added to the residue, and
the mixt EW PR Slidh edr abdtihar gaféduchl Keded to stand, thereby

n

precipit g a solid conponent, and then the upper slurry  portion was .
removed si il aply 280 kbef dumnediend fHa gk é’#‘flé‘ébga%B%ﬁPe%Flgﬁé}r&g Tter, f

iltration was carried out using a filter. The ahqve_washi ng.operatson was
r epeat edraduicess preQsercs eddyhegedift aBYT ISHhYe) gfrgeao?'f'er 0 @Eeﬁ}? qui d

conponent was renoved wusing a filter nd,the_r. |t sp] | dyg@npenent
was washewold wifmeshgpam e fAH Boien of ?%?Fgﬁégrlg’f%]ur(ajn%%hgi’resi due was

dried fl'(l)lg. %fh%ugtsrglg‘y&%glfgr%rﬁd%eftgdflr??goﬂﬁ%%%qrQ}oéf@debM GAt aaning

10 stirred. To the mixture was dropped 17.2 ml (40 mmol) of a
tetrahydrofuran solution of pentafluorophenol (2.33 mol/1)
at a rate of 17.9 ml/hour. After completion of dropping, the
mixture was g?adually heated to raise the temperature to
ambient temperature and stirred for 2.6 hours. Thereafter,

15 1.08 ml {(60.0 mmol) of H,0 was dropped thereto at 20C at a
rate of 0.54 ml/hour. After completion of dropping, the
mixture was stirred for 3.2 hours at ambient temperature and
thereafter allowed to stand for 11 hours. quer reduced
pressure, a volatile component was removed by distillation,

20 and thereafter, the resulting solid was dried under reduced
pressure for 8 hours at 120°C, thereby obtaining a solid

product.
(2) Production of component (A)

In a 50 ml four necked flask., which had been dried under

25 reduced pressure and thereafter purged with nitrogen, 4.34 g
of the solid product obtained in the above Example 7 (1) and

30 ml of tetrahydrofuran were introduced and stirred. To the
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3.35 g of a conponent (A). Elenentary analysis revealed Zn = 15 1.2
mmol/g, and F = 2.4 mmol /g. (3) Polynerization Pol yneri zpt Noverafer ER@dpl e 3
(3) was repeated, except that 15.5 ng of the conponent (A) obtained in the
above Exanmple 8 (2) was used as a solid catal yst conponent, a gas
conposition 20 in the system found by gas chromat ography was conposed of
hydrogen = 0.475nol %and 1-butene= 2. 71nol % and a hydrogen concentration
of the ethyl ene/ hydrogen nm xed gas was 0.187 nol% As a result, 36.7 g of

an ol ef i Hig@[ﬁégerz hgy ighg £ a 10 8@mePBs t et {inmmered sudd cab &ithed: used
Pol yneri zation activity per 25 zirconiumatomwas found to be, z.3 X 107

g/ mol - Zr ho 0 i 7 alddwd .aThieviniyxtpee vae heatedcke A% 'st 2B8nponent
was 1641§5E1Q\%I\I/1§%%e$ %ggf found to be 2370 g/g-solid catal yst d
conponentihewea fif b iurs .t tieenéd Gt exd t@leelfiqpmpyww@%%%ﬁ TePRVEC13. 5,
Mv = 122000, Mw~ M = 4.06, MFR = 0.170, MFRR = 106 and S S3% +Pme Exanpl e .
9] 5 (1) aRaoehEtEantef Wontaneipisgueelid)compopeifovas V3 eckasd Tl ask,

whi ch had been dried under reduced pressure _and therea r.ge ith
argors A@inh €8@h AoUh) of teURARNEE SHIXRR ot r(ﬂsé’tcﬁ%ﬁ fi"%a%(r:d?ge%o??% and
40 m of tetrahydrofuran were introduced, cooled to SCogjta%}L%iJ!I%]gt_'Fﬁred. To
the m xt @rieouns air dppdd Wwader meducesl RESEFUSE BT RRVaT Orur , &hsol uti on of

pent afl uorophenol (2. 34npl /1 at_ara ) 6n A tefmeanpl etion
of droppigrRE atWP%%%ﬁé)méleé?%ﬁx égﬁggféé I%(ﬁa(all% the t enperature to

anbi ent ta%rgag,r atyre rgrgodl/s‘gji_ r{89.5£85ng14. wpss- = Ther qaldiein ratio) . As

a result of extended X-ray measurement, A/B=0.034. Asa result

10 of EXAFS, peak intensity C = 13.2, peak intensity D = 4.76, and
peak intensity ratio D/C = 0.36.
(3) Polymerization
Polymerization of Example 3 (3) was repeated, except that
15.1 mg of the component (A) obtained in the above Example 7
15 (2) was used as a solid catalySt component, a gas composition
inthesystemfoundbygaschromatogfaphywascomposedofhydrogen

=0.441mol%andl—butene=2.69mol%,andahydrogenconcentration

of the ethylene/hydrogen mixed gas was 0.187 mol%.
As a result, 25.7 g of an olefin polymer having a good

920 particle property was obtained. Polymerization activity per

7 -
zirconium atom was found to pe 5.1 X 10’ g/mol-Zr/hour, and

polymerization activity per the solid catalyst component was

found to be 1700 g/g-solid catalyst component/hour. Further,

the obtained olefin polymer showed, SCB = 14.6, Mw = 124000,

25 Mw/Mn = 4.32, MFR = 0.166, MFRR = 116 and SR = 1.12.

[Example 8]
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15 0.36 mM (20 mmol) of H20 was dropped thereto at.20r

m /hour. After conpletion of dropping, the m xture masaégﬁbégééiaggﬁo454
hours at ambient tenperature and thereafter allowed to stand for 13 5
hours. Under reduced pressure, a volatile conponent was renopved by -
distillation, 20 and thereafter, the resulting solid was dried under
reduced pressure for 8 hours at 1200C, thereby obtaining 26.2 g of a
solid product. (2) Production of conmponent (A) In a 50 m four necked

flask, which _had been dried _under
O [ ggg e ressure and thereafter
purged wilth &HFFHCHLoB agoFonﬁﬁ%”§§$$é prgdggﬁ obtai ned in the above

Exanple 9 (1) .and f .t a i cedi '
the i xture, | 1hos 20 RBESBE e o R Lo ot heat - treated

silica agddifle el ddy @ ened wadgtadl w i
. e e heddadt R wilite arigdny & Ovad 6
40' C and stlrred% or 2 hours. Thereafte?i the |iquid conponent mafgted to

removed, ofnd ) iere ebaind b IetRoni og atkitydomiponei? meb/ ha i

. sapd 40¢

with 5 eac éb m of tetrahydrofuran. The residue was dried f%; 8 Bou?gesat
. ap

120r gindey rexducsbrgheasoreraeraby dhtapdusgde cRPbRento @

anal ysis revealed Zzn = 1.0 mml /g and F = Z.g@ mmol / g. §n$ Pgi e iegfpgﬁry
10 Pol ynertiizatédn Bé Hx@npi:etaresyaﬁ/aglm@m&ﬁ—%%ﬁp& &HBH‘O %505 %Tg of

t he conponent (A) obtained in the above Ex le 9 ég sef f solid
gﬁﬁghgfgtfﬁﬂﬁﬁﬁ@@IQfﬁreass@6H56§PtPSnPeP a%ﬁ@Qﬁﬁﬁan%%u d'gy g%sfl?

ol d. an%égh%a%&goﬁgigﬂtﬁjﬁl?%grfgggr Gotp 18690000 F @Pdpp1hyt ere= 2. 48

mixture was gradually heated to raise the temperature to
10 ambient temperature and stirred for 2.7 hours. Thereafter,
0.72 ml (40 mmol) of H,0 was dropped thereto at 20C at a rate
of 0.54 ml/houf. After completion of dropping, the mixture
was stirred for 2.4 hours at ambient temperature and
thereafter allowed to stand for 12 hours. Under reduced
15 pressure, a volatile component was removed by distillation,
and thereafter, the resulting solid was dried under reduced

pressure for 8 hours at 1207C, thereby obtaining a solid

product.
(2) Production of component (A) Inasoml four neckedflask,

20 whichhadbeendriedunderreducedpressureandthereafterpurged
with nitrogen, 6.47 g of the solid product obtained in the above
Example 8 (1) and 30 ml of tetrahydrofuran were introduced and
stirred. To the mixture, 3.05 g of the same lot heat-treated
silica as that used in Example 3 (2) was added. The mixture was

95 heated to 40C and stirred for 2 hours. Thereafter, the mixture
was allowed to stand, thereby precipitating a solid component.

At the time when an interface between a layer of the precipitated
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15 of the ethylene/ hydrogen m xed gas was 0.192 nmol % As a result, 12.9 g

of an olefin polymer having a good particle property wags Qptanb&doo6
Pol yneri zation activity per zirconiumatomwas found to be 2.6 x 107

g/ nol -Zr/ hour, and polynerization activity per the solid catalyst
conponent was 20 found to be 822 g/ g-solid catal yst conponent/hour.

Further, the obtained olefin polynmer showed, SCB = 7.91, Mwv = 99200, Mw M
= 2.81, MFR = 0.582, MFRR = 48.4 and SR = 1.39. [Example 10] (3)

Pol yner i gg&i-ﬁncgrﬁpé’egxmﬂdahi@p@f 1Byarnd £ a3s (B rygeo rtepeasppeaskéept t hat
20.1 ng o ﬁhe conponent (A) obtained in the above Exanple 1 166 15
Novenber 12006563 stasryspdrason waki demavallysTheoapbhent, falgagtion
conposition in the systemfound by gas chromatography was conposed, of

hydr ogenyas 0a484c@bdtandidgbatikter 3. For wompleding massdngrerPzaLi on
time was 15 mnutes. 5 As a result, 20.0 g of an olefin polyner_ having a
good pabifi tlee rahydRrcfunes wast @idded UPOﬁ%#eFPf&ﬁPGn §06; FppympELrure
zirconiumatomwas found to be 1.6 X 108 %/nDI-Zr/hour and I I zation
activitywasr shdrseld.d cadal yier eneldgyeds ofifRd 53383'4088‘%%5-30I id

catal yst conponent/hour. Further, 10 the obtained olefin wed,
SCB = 14pTecilpitalsgunr SW%CE“‘QP??P%NFQ C 8%%" wggéé%gggﬁgg& =
1.05. [Exanple 11] (1) Producti.qn aof caontact d ( | & £8Qcal four
necked  PRSWLG AP AN S ad e &t 5 rRlfRCHGen! Ehe Fatergic
thereaft %rpp%%r eedd. %ggeg%ggg’, fﬁquaéi%% was carried out usingafilter.

The above washing operation was repeated 2 times. (Operated by
10 dip tube. Ogane)Thereafter, the liquid component was removed
using a filter, and the resulting solid component was washed
2 times with each 30 ml of tetrahydrofuran. The residue was dried
for 8 hours at 120C under reduced pressure, thereby obtaining
3.35 g of a component (A). Elementary analysis revealed Zn =
15 1.2 mmol/g, and F = 2.4 mmol/g.
(3) Polymerization
Polymerization of Example 3 (3) was repeated, except that
15.5 mg of the component (A) obtained in the above Example 8
(2) was used as a solid catalyst component, a gas composition
90 inthe systemfoundbygas chromatographywas composed of hydrogen
=0.475mol% and l-butene=2.71mol%, andahydrogen concentration
of the ethylene/hydrogen mixed gas was 0.187 mol%.
As a result, 36.7 g of an olefin polymer having a good
particle property was obtained. Polymerization activity per
95 zirconium atom was found to be 7.3 > 107 g/mol-Zr/hour, and

polymerization activity per the solid catalyst component was
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mmol ) of a hexane solution of diethylzinc (2 nol/1) and 40 m of
tetrahydrofuran were introduced, cooled to 3C and stirrgdNoJankidn@006 xt ure
was dropped 13.7 m (.31.9 mvol) of a tetrahydrof uran sol ution of
pent af | uor ophenol (2.33nol /1) 20 at a rate of 17.9 m/hour. After conpletion
of dropping, the mxture was gradually heated to raise the tenperature to
anbi ent tenperature and stirred for 2.2 hours. Thereafter, 1.01 m (56.1
mol ) of H20 was dropped thereto at 20- Cat a rate of 0.54 m/hour. After

conpl et :?Quﬁé dEopRI $917 0 t PPy 250 T At ¢k €a Wpst addropenien b/ Boand FBFLRST 4 hours.
Under reduce pressure, a vol atile conponent was renoved by distillation,

167 15 NoygnBeEa2008 o2Beihhpoeghber showedr e8OBt Fng3sbl i Ywasl &fPY- under
reduced pressure for 8 hours at 120cC, thereby obtaini ng a solid product.
(2) Prodygluan=of.cenpoment= QAL 7 | MERRSC: 08 autd gk ked! f1ask, which had
been dried under reduced pressure and thereafter purged with argon, 4.05 g
of the $ekhéppeodyct obtained in the above Exanple 11 (1) and 30 nl of
tetrahydrofuran were introduced and stirred. To the m xture, 2.79 g of the

sarregot Eéatp-ltc;@@éggoﬁi biec z as ddvatpusédcitn (EJanpl e 10 3 (2) was added.
The mxtuSr was heated to 40cC and stirred for 2 hours. Thereaft t he

;
li qui d conponerta WD manbvad, nackedtiarelaf rickdabheem AH*E |‘F'a§%’6rrponent
was washed 5 tines with each 30 ml of tetrasg%/grojtuﬁan. Jhe 4rcﬁﬁ1ildﬁgowas
dried foreRuwd prexsun® a0diider eaftREPYrEES IHeE 2 &by “obtai ning a

ﬁ?mrr})?gén:nm%i)( Ac;)f aElheer;ce;IEgrgon@L rsli cs>fr \:{.%%lh%clzth: (JQ%WM gaﬁﬁd45 = 2.0
ml of tetrahydrofuran were introduced, cooled to 3C and

10 stirred. To the mixture was dropped 51.3 ml (120 mmol) of

atetrahydrofu:ansolutionofpentafluorophenol(2.34mol/l)

at a rate of 17.5 ml/hour. After completion of dropping, the

mixture was gfadually heated to raise the temperature to

ambient temperature and stirred for 2.4 hours. Thereafter,

15 0.36 ml (20 mmol)} of H,O was dropped thereto at 20C at a rate
of 0.54 ml/hour. After completion of dropping, the mixture
was stirred for 3.4 hours at ambient temperature and
thereafter allowed to stand for 13.5 hours._Under reduced
pressure, a volatile component was removed by distillation,

20 and thereafter, the resulting solid was dried under reduced
pressure for 8 hours at 120C, thereby obtaining 26.2 g of

a solid product.

(2) Production of component (A)
In a 50 ml four necked flask, which had been dried under

9.28 g of

95 reduced pressure and thereafter purged with argon,
the solid product obtained in the above Example 9 (1) and 30

mloftetrahydrofuranwereintroducedandstirred.Tothemixture,
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[02691 (3) Polynerization Polynerization of Exanple 3 (3) was repeated,
except that 20 17.3 ng of the conponent (A) obtained instXevenitey0xanpl e
11 (2) was used as a solid catal yst conponent, a gas conposition in the
system found by gas chromat ography was conposed of hydrogen = 0 . 479 nol %
and 1-butene = 2 . 83 nol % and ahydrogen concentration of the
et hyl ene/ hydrogen m xed gas was 0. 185 nold. 25 Asaresult,
9. 8gof anol ef i npol yner havi ng agood particle property was obtained.

Pol yneri zafion LV Zd £ €0R 4t ed 68116 aNoy ehbgrusEbén EadR s f ound
to be 2.20§?9fﬁg%é ﬁ%%*%??%our, and polynerization activity per the solid

cat al yst_ conponent i t 066 hehgedotd dicat ahdss tEHRPBHIETH / hour .
Further,3t(t?g}33’t§tsa?ﬂ§%aél'@??n l’ﬁ%‘fﬁer showed, SCB = 8.64, Mv = 90800, Mv M
= 2.83, MFR.5,0. 30Rerea ¥R Hd 9L hmati GRoempoBEN t] EREMIFOVL (17
Production orf contact product (e) In a 200 m four ne k% ELa%kayggch had
been drigg.Ppdeterraiiieefapneagusel bhdonRepeaftt s B&F§§’ rthear'gon, 40 m
(80 10 mmmol) of a hexane solution of diethyl]zinc

2.1l / of
t et r ahydg kNI BNmies £ HetiraopibarEunasol Ehetee ke Nd @Fl’*???&?‘agg’%@m xt ure
was dropped 6.9 m (16.1 mmol) of a tetrahydrof yran.s t] nt af
| uor ophepgel 14@C 3ndenl tedjicedtpressEEe oftk&e%@wpﬁw.mﬁf Ee(#&\g%%{p?xgt@i on of

dropping, the 15 m xture was gradually.h ed t,0 ' @nigepperaigire to
anbi ent {aypeEieunentant @vaiféanB?V%X%%ﬁfé? Tﬁ€#£a¥te/ﬁpl.44 m (79.9

mmol ) of H2O was dropped thereto at 2000 at a rate
mmol/g.

(3) Polymerization
10 Polymerization of Example 3 {3) was repeated, except that

15.7 mg of the component (A) obtained in the above Exgmple 9

(2) was used as a solid catalyst component, a gas com9051tlon

inthesystemfoundbygaschromatographywascomposedofhydrogen

=0 469mol%and1—butene=2.48mol%,andahydrogenconcentratlon

15 of the ethylene/hydrogen mixed gas was 0.192 mol%.

As a result, 12.9 g of an olefin polymer having a good

particle property was obtained. Polymerization activity per

7 - , and
zirconium atom was found to be 2.6 X 10’ g/mol-Zr/hour

polymerization activity per the solid catalyst component was
20 foundtotﬁa822g/g—solidcatalystcomponent/hour.Further,the

obtained olefin polymexr showed, SCB = 7.91, Mw = 99200, Mw/Mn

= 2.81, MFR = 0.582, MFRR = 48.4 and SR = 1.39.

[Example 10]

(3) Polymerization

25 PolymerizationcﬁfExampleS (3)wasxepeated,exceptthat

20.1 mg of the component (A) obtained in the above Example 1
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of 0.54 m /hour. After conpletion of dropping, the mxture was allowed to
stand for 16.8 hours. Under reduced pressure, 20 a vol atjd Qoemenend was
renoved by distillation, and thereafter, the resulting solid was dried
under reduced pressure for 8 hours at 120cC, thereby obtaining a solid
product. (2) Production of conponent (A) 25 In a 50 m four necked fl ask,
whi ch had been dried under reduced pressure and thereafter purged with
argon, 3.02 g of the solid product obtained in the above Exanple 12 (1)

and 30 5P 5 Meerher 20000 byt etk A e conresiien anc

stirred. e m xture, of the sane ot heat-treated silica as

that us He%@@nﬁfo@ncﬁgﬁf t@:ﬂﬂ@to&h@pmwﬁar@mmaf@d’dtr@gm and
stirred Tor 2~ hours. Thereafter the liquid conponent was renoved, and

then 5 the reRiMying asal L dbaeapenend . Whsnakishaen b thiempo LyMer igaofo m of
tetrahydrofuran. The residue was dried for 8 hours at 120- C under reduced
preSSUFetzuﬁ&&ﬁ@@Ylsbrhﬁﬂmnte\g a conponent (A). Elenentary analysis reveal ed
Zn 3. 1 mol/g and F = 2. 2 nmol/g. (3) Polynerization 10 Pol i zation
of E&arrpl e 3 (& aa=swpeatdd 0 exedptan WétefiIQP@Wetﬁ b("‘We”t%r‘?p(%%é) (A
obtained in the above Exanple 12 (2) was used_as % d catﬁ_Jay or
conponerngar i gls POAPOSEYi vAS phtappedysPalvmgands 9°8a$ gr aphy was

conposed of hydrogen 0.450 nolt andl- but 82. 12 % rogen
concent ratroenius @tomh@a%tﬁW%ﬂeFﬂyEPoéeﬁ %]jé)d aéglo\rgjzlgdh%é% 4}%91
result, 12.6 g of an olefin yner Vi t e perdsy was
obt ai ne&om%??Eh‘PPoﬁcﬁﬁ‘fﬁ t%/e’i)etr% 461 £ QUEELF (i

found to be 4000 g/g-solid catalyst component /hour. Further,
10 the obtained olefin polymer showed, SCB = 14.7, Mw = 150000,
Mw/Mn = 3.77, MFR = 0.06, MFRR = 233 and SR = 1.05.
[Example 11]
(1) Production of contact product (e)
In a 200 ml four necked flask, which had been dried under
15 reduced pressure and thereafter purged with argon, 40 ml (80
mmol) of a hexane solution of diethylzinc (2 mol/1l) and 40
ml of tetrahydrofuran were introduced, cooled to 3C and
stirred. To the mixture was dropped 13.7 ml (31.9 mmol) of
atetrahydrofuransolutionwxfpentafluorophenol {(2.33mol/1)
90 at a rate of 17.9 ml/hour. After completion of dropping, the
mixture was gradually heated to raise the temperature to
ambient temperéture and stirred for 2.2 hours. Thereafter,
1.01 ml (56.1 mmol) of H,0 was dropped thereto at 20C at a
rate of 0.54 ml/hour. After completion of dropping., the
95 mixture was allowed to stand for 19.4 hours. Under reduced

pressure, a volatile component was removed by distillation,
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zirconiumatomwas found to be 2.5 X 107 g/ nol - Zr/ hour, and polynerization
activity per the solid catal yst conponent was 20 found tj3 Xevedd@r 30¢H sol i d
catal yst component/hour. Further, the obtained olefin polynmer showed, SCB
= 8.46, Mw = 106000, MW Mh = 3.45, MFR = 0. 346, MFRR = 64.0 and SR = 1. 28.
[ Exanpl e 13] (1) Production of contact product (e) 25 In a 200 m four
necked fl ask, which had been dried under reduced pressure and thereafter
purged with argon, 40 m (80 170 15 Novenber 2006 mmol) of a hexane

sol ution of diethyizinc (2 nol/1) _and 4Q,. afs het cahydaeiruad uaerde
i nt roducanld Wosredftsrs g?hﬁnﬁesgztﬂ:ﬁpgd.sg‘?’é’r&t he mxture, 1 .01 m (56.1

mrol ) of H2O was dropped thereto ‘@ 3 pP. S¥tatihhogy a Aakid
conpl et i BREBEUFLOSS) gf!q?‘fﬁa rgr}i:xtlgtroe was gradu}gl |y heated to raise the

tenperature_  to anbient tenperature and stirred for 2 hours, and further
stirred BF°48SE-for 1.5 hours. After cooling to 25¢cC, 13.7 m (31.9 mmol)
of a tet(gyyﬁf@aueamoﬁobﬂt compohepent( &1 uor ophenol (2.33 ol /i) was dropped

thereto at a rate 10 of 17.9 m/hour. After conpletj 0 ARidr the
mxtye was Sthrded afl 46UC fegked tﬁtﬁ%‘aﬁa‘%%n'g\ﬁ?dbggné%%%&f or 60.5

hours. Under reduced pressure, a volatile conpo I efoygdg bye
di stil | atk@acedngrehencaf ead, tPﬁée‘PEEEFtPW@gg@I‘Qgpﬁwﬁgg%?f ed ung%r r educed

pressure for 8 hours at 120" C,, thereb 1 i-he12 30l (d)pasdusd. (2)
Pr oductibheoﬂsobaf;ﬂrpm@w#cusb‘f?ﬁ%%‘grﬁ’% gt&‘re %é’%egﬁ gg\% whi ch had been dried

under reduced pressure and therea dnatiraomo theBfigtwtet he
solid prméhﬂﬁt%ﬁ%ﬁ’}ﬁ‘éaogﬂr?ﬂévegﬁo%%ﬁomw "

2.79 g of the same lot heat-treated silica as that used in Example

10 3 {(2) was added. The mixture was heated to 40C and stirred for

2 hours. Thereafter, the liquid component was removed, and

thereafter the remaining solid component was washed 5 ti_rnes with

each 30 ml of tetrahydrofuran. The residue was dried for 8 hours

at 120C under reduced pressure, thereby obtaining a component

15 (A). Elementary analysis revealed Zn = 1.5 mmol/g and F = 2.0

mmol/g.
[0269]
(3) Polymerization
Polymerization of Example 3 (3) was repeated, except that

20 17.3 mg of the component (A) obtained in the above Example 11

(2) was used as a solid catalyst component, a gas composition

in the systemfound by gas chromatographywas composed of hydrogen

=0,479mol% and 1-butene = 2.83mol%, and ahydrogen concentration

of the ethylene/hydrogen mixed gas was 0.185 mol%.

25 Asaresult, 9.8gofan olefinpolymerhavinga goodparticle

property was obtained. Polymerization activity per zirconium
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Example 13 (1) and 30 ml of tetrahydrofuran were introduced and 20 stirred.
To the mxture, 3.07 g of the sane |ot heat-treated silisRoasmb&pogsed i
Exanple 3 (2) was added. The m xture was heated to 40~C ang stirred for 2
hours. Thereafter, the liquid conponent was renoved, and thereafter the
remai ning solid conmponent was washed 5 tines with each 30 m of
tetrahydrofuran. 25 The resi duewas driedfor 10 hours at 120r under reduced
pressure t her eby obtaining a conponent (A). Elenmentary anal ysis reveal ed

Zn = ok f?gng to be$ rﬂmd h@ &/%l@%&@ehna%lyrﬁéﬂlzatlon

Pol yrrerl zatlon Pol yneri zati on of Exanpl e was repeated, except that

n

16.6 ny @étih@t?oﬁi@ﬁnﬁi& N iD= a1k 1 rmotn@@rmom/eza@fmm t3 bé266ms used

as a solid catal yst conmponent, a gas conposition 5 in the system found by
gas chr ogiay oge aplyawas yeanpospdnef t fidnogdurthel ,. tHé dbrieli%tednell ¢fibut ene
2 . 61 nol% and a hydrogen concentration of the ethyl ene/ hydrogen m xed
gas was PolgBenuiltbweds, SCBes@l 64,3Iw 2 P &0 aMwdMaris 2 . 83l YWER =hdw3®. a good
particle property was obtained. Polynerization activity per zirconium 10
at ombwasMFRRInd ﬂd;9bén01. SB X 1635g/ nol - Zr/ hour, and pol ynerization activity
per the solid cata ﬁ/st conponent was found to be 494 g/ g-solid catalyst
conponentER@MPlerddther, the obtained olefin polymer showed, SCB = 6. 37,
Mv = 84700, MM Wn = 2.82, MFR = 1.35, MRR = 38.0 and SR = 1.51. 15
[ Exanpl e{ 1}] PedduRrdduct ¢ Hncoh tasrit aotodredute)(e) In a 200 ml four necked
fl ask, which had been dried under _reduced Rressure and theregfter Ipurged
with argon, 42 Zpggnl four necked flask, which had been dried unde
reduced pressure and thereafter purged with argon, 40 ml (80

10 mmol) of a hexane solution of diethylzinc (2 mol/l) and 40
ml of tetrahydrofuran were introduced, cooled to 3T and
stirred. To the mixture was dropped 6.9 ml (16.1 mmol) of
a tetrahydrofﬁran solution of pentafluorophencl (2.33mol/1l)
at a rate of 17.9 ml/hour. After completion of dropping, the

15 mixture was gradually heated to raise the temperature to
ambient temperature and stirred for 2 hours. Thereafter, 1.44
ml (79.9 mmol) of H,0 was dropped thereto at 20C at a rate
of 0.54 ml/hour. After completion of dropping, the mixture
was allowed to stand for 16.8 hours. Under reduced pressure,

20 a volatile component was removed by distillation, and
thereafter, the resulting solid was dried under reduced
pressure for 8 hours at 120C, thereby obtaining a solid
product.

{2) Production of component (A)

25 In a 50 ml four necked flask, which had been dried under
reduced pressure and thereafter purged with argon, 3.02 g of

the solid product obtained in the above Example 12 (1) and 30
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mmol ) of a hexane solution of diethylzinc (2 nol/1) and 40 20 m of
tetrahydrofuran were introduced, cooled to 3C and stirredynoiOnbdi@oubXxture,
1 .15 mM (63.8 nmmwl) of H20 was dropped thereto at a rate of 0.54 m/hour.
After conpletion of dropping, the mxture was gradually heated to raise
the tenperature to anbient tenperature and stirred for 2 hours, and
further 25 stirred at 40~C for 1. 8 hours. After cooling to 24C, 6. 9 n
(16.1 mol ) of a tetrahydrofuran solution of 172 15 Novenber 2006

pent af | ugl EESet alf PaBSf BPhA We rwatn thr ofpeed andratt ormed aTedihe mbkturyeg

m /hour. After conpletion of dropping, the mxture was stirred at_4000 for
2 hours and2al bovek s anstlatchéat - tBe8teaurls.canddhategsedd npf¥asple, a

vol atile conponent was 5 renoved by distillation, and thereafter, the

resul ting &p) ivhs wadledr.i Eheuniteturecaetieptesdstpedd br A ELEFTEE 90C |
thereby obtaining a solid product. (2) Production of co cgnent é@ In a 50
m four Adukexs f Thskeafiiesh hhd L CoB@ORREE: WA (F STRI 43Rt e and
thereafter purged with nitrogen, 2.92

t of the soli.d pro;jL t ? pped in
t he aEbovéhExmrpaénmg(qql?aﬁoCO@@OWan"gﬁ%tW%ﬂ%fGﬁg}?w ih; od %g%@ed and
stirred. To the mxture, 2.84 of the sane %aqt gat é heat ed 1?&5Q@C? as
that use®l afhtEkaapyYarafurpnElie Fgsd JumuaFiSf it A ARNEELS 1 0°40f and 15
stirred for 2 hours. Thereafter, LoubdaouRarRey ér?éFPE’eﬁA).and
t her eaf t BRIBRe T girl?é"ler?i rPd"essoﬁLf%é'co#rlg%ﬁée% was vvas&%d 5‘%@?%5 W th each 30
m of te iarrr‘légnrt%‘}ﬁr%?a%%é‘fs residdue das dni §dnhotl /g &urorrs 2ab @m0/ gnder
reduced pressure;“thereby obtaining 3.16 g of a conponent (A) . Elenentary
anal ysi S(ﬁ?vgah%egﬂzﬁt;on5 ol / g
10 Polymerization of Example 3 (3) was repeated, except that
12.9 mg of the component (A) obtained in the above Example 12
(2) was used as a solid catalyst component, a gas composition
in the system found by gas chromatography was composed of hydrogen
=0.450mol% and1l-butene=2.72mol%, andahydrogen concentration
15 of the ethylene/hydrogen mixed gas was 0.185 mol%.

As a result, 12.6 g of an olefin polymer having a good
particle property was obtained. Polymerization activity per
zirconium atom was found to be 2.5 X 10’ g/mol-Zr/hour, and
polymerization activity per the solid catalyst component was

20 found to be 980 g/g-solid catalyst component/hour. Further, the
obtained olefin polymer showed, SCB = 8.46, Mw = 106000, Mw/Mn

= 3.45, MFR = 0.346, MFRR = 64.0 and SR = 1.28.
[Example 13]

(1) Production of contact product (e)

25 In a 200 ml four necked flask, which had been dried under

reduced pressure and thereafter purged with argon, 40 ml (80
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ﬁgsapnga?eé'z nnnl{gih(?) Egl¥nerization Pol ymeri zati on of Exanple 3 (3)
, excep a .7 ng of the conponent (A | i

above Exanple 14 (2) was used as a solid capglyst cgn%oﬁgﬁﬁyggﬁgé@oghe
conposition 25 in the system found by gas chromat ography was conposed of
hydrogen = 0. 516 nold and 1-butene = 2. 49 npl1% and ahydrogen
concentration of the ethyl ene/ hydrogen m xed gas was 0.198 nol % 173 15
Novenber 2006 As a result , 5. 5 g of an olefin polyner having a good

a1 1R BRED Y GRS P W FOUA P86 Yol o pimmriaim ot om

was fou no our, and polynerization activity per

the sol i g catal-yst- SOMONERE aHaRekRUNG {:bdecdd) Bosleaot ditataiyst

conmponent7 hour . "Further, e obtained olefin polyner showed, SCB = 4.35
Mv = 69600; -MsiM 5 t2e3RixMoReS 2. 00.ml ¥ERR1-mB616 and.SRyas dreppedExanpl e
15] (1) Production of contact product (e) 10 In a 200 m four necked flask
whi ch haghbeemodti adamsler o rptimtgtiopnesafiterammphet dantef dsoPPddahi th
argon, 40 mM (80 mmol) of a hexane solution of diethylzinc (2 | /1) and
40 il othéemtahydeofaargueteal hyrbeased teodiadse o-Be hAUP §tair$11ré’d. To
the mxture, 1.26 m (69.9 mmol) of H2O was dro pgd 15 ther 9 .4h4 rate of
0. 54 nmltbambiantetenbrpR&UTS 2394 gtdgmiaty fox %e R Sur gr‘\ﬂgs Ugr-adual |y

heated to raise the t er at t i '
> hour s, SEAGTAdr R0 Gl FPFed -t "EDE T orihL 8L hOUPA L (8 ogi' Ag o 250C

8.6 m éx%o(glmgmn?mo%f) a feLr ey droly e §PLN 58RuRtion of
pentafluorophenol (2.33 mol/l) was dropped thereto at a rate
10 of 17.9 ml/hour. After completion of dropping, the mixture
was stirred at 40°C for 2 hours and allowed to stand for 60.5
hours. Under réduced pressure, a volatile component was
removed by dis't.illat.ion, and thereafter, the resulting solid

was dried under reduced pressure for 8 hours at 120C, thereby

15 obtaining a solid product. _
(2) Production of component (A) Ina50ml fourneckedflask,

which had been dried under reduced pressure and thereafter purged
with argon, 3.80 g of the solid product obtained in the above
Example 13 (1) and 30 ml of tetrahydrofuran were -:i.ntroduced and
20 stirred. To the mixture, 3.07 g of the same lot heat-treated
silica as that used in Example 3 (2) was added. The mixture was
heated to 40C and stirred for 2 hours. Thereafter, the liquid
component was removed, and thereafter the remaining solid
component was washed 5 times with each 30 ml of tetrahydrofuran.
25 The residuewas dried for 10 hours at 120C under reducedpressure,
thereby obtaining a component (A) . Elementary analysis revealed

Zn = 1.4 mmol/g and F = 1.9 mmol/g.
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20 pent af | uorophenol (2.33 nol/1) was dropped thereto at a rate of 17.2

m /hour. After conpletion of dropping, the mxture was $§L{&HLEH0600 C
for 2 hours and allowed to stand for 84 hours. Under reduced pressure, a
vol atil e component was renoved by distillation, and thereafter, the
resulting solid 25 was dried under reduced pressure for 8 hours at 120t,
thereby obtaining a solid product. (2) Production of conponent (A) 174 15
Novenber 2006 1In a 50 ml four necked flask, which had been dried under
reduced géss?ure and tQ r?pfter purged with argon, 3.08 g of the solid

pr oduct a ﬂ&amfﬁlfﬁe Sbove Exanple 15 (1) and 30 ml of tetrahydrofuran

were int roducegP?%e§&izgﬁcq%.n J@W%@égtﬁrﬂ wasrdfedt&d, reepanehs ot

heat-treated si as that use nple 3 (2) was added. The m xture

was heat egd 0,40, £ ad Sbhpéeenf ofa) 2vilifed Thenerf adoyvet Aranpgei U3

conponent "was renoved, an thereafter the remaining solid conponent was

washed 5biynpgsWitba £8) s ceftalgistabytipohiendn. aThesr eshposibaendri ed
for 8.5 10 hours at 120cC under reduced pressure, thereby obtaining a

conpanent (e s 6R Foainy nghy shs omategireplgrwas zompeseld/af hndroges 3. 1
mmol /g. (3) Polynerization Polynerization of Exanple 3 (3) was repeated,
except that, 45HAnd B3 GnAl -dfu ttdre: € Bnpdmenk? (M d ehvedrraen aohEen B3O Exanpl e
15 (2) was used as a solid catal yst conponent, a Pas conposition in the
syst em f ofindhley eghy lemeoiwdspagrhyived HHHIsed bf %%/d}‘%]gngn = 0. 560 nold
and 1-butene = 2.80 nold, and a hydro%Qn concentgatkon of&herticle

et hyl ene/ hydr 036 FeKet g8s 25:RF 8l pdgTipRpLlymer havingagoodpa

property was obtained. Polymerization activity per zirconium
10 atomwas found tobe 1.6 X 107 g/mol-Zr/hour, and polymerization
activity per the solid catalyst component was found tg be 494
g/g—solidcatalystcomponent/hour.Further,theobtaingdolefin
polymer showed, SCB = 6.37, Mw = 84700, Mw/Mn = 2.82, MFR =1.35,
MFRR = 38.0 and SR = 1l.51.
15 [Example 14]
(1) Production of contact product (e)
In a 200 ml four necked flask, which had been dried under
reduced pressure and thereafter purged with argon, 40 m1 (80
mmol) of a hexane solution of diethylzinc (2 mol/l) and 40
20 ml of tetrahydrofuran were introduced, cooled to 3T and
stirred. To the mixture, 1.15ml (63.8 mmol) of H,O was dropped
theretoatarﬁteof0.54m1/hour.Aftercompletionofdropping,
the mixture was gradually heated to raise the temperature
to ambient temperature and stirred for 2 hours, and further
95 stirred at 40C for 1.8 hours. After cooling to 24T, 6.9 ml

(16.1 mmol) of a tetrahydrofuran solution of
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20 As a result, 12.6 g of an olefin polyner having a good particle
property was obtained. Polynerization activity per zircpaNg@REQPODES
found to be 2.5 X 107 g/ nol -Zr/ hour, and polynerization activity per the
solid catal yst conponent was found to be 759 g/g-solid catalyst

component/ hour. Further, the 25 obtained ol efin polynmer showed, SCB = 12.1,
Mv = 108000, MW Mh 4.76, MFR = 0.415, MFRR = 74.4 and SR = 1.22. 175 15
Novenber 2006 [Exanple 16] (1) Production of contact product (e) In a 200

m f ked flask,. which ' d

her oaf t BRSSP PREBPGoh? - 40 T (50 5 tiyof G FEeanc <ol ut! on of

di et hyl zi %CQ%PW‘&//]’%D‘?‘{M P, ol g{,mb%rtgla,%dbgf ureppiai®, | flié atixedrecool ed
i'rred.’ "To

to 3t anf he 'm xture, 1.44 (79.9 muol) of H20 was dropped

thereto at Askate o o 2407 £59UF hoAfiermapletiean tof steadpEng, 15t Be
m xture was gradually heated to raise the tenperature 10 to anbi ent

t enper at W raNd Ghdsredelioced Mtessuaad Auvtiatike i cpmgoar™ovWasS for 1.5
hours. After cooling to 26cC, 6.9 mM (16.1 nmol) of a tetrahydrofuran
sol uth on refnoveanbsf dust aphertdlon 2238 hbereprfkes dEbpreasEhtiBgSt1d rate

of 17.9 m/hour. After conpletion of dropping, the mxture-15 was irred
at 401 famsodhoercInAEr ale OWEed Ry &F SHAE AT BHOWBAAL tl%r‘?ﬁ%r Vé%lﬁ%ég
pressure, a volatile conponent was_ renoved by distillation, and

t her eaf t ebtaimingsal 6PAd S AT UGEs dried under reduced pressure for 8

hours at (%%O-Prg,dutclﬁroq.p%f gtk asplid product. 20 (2) Production of
conponent (A)
In a 50 ml four necked flask, which had been dried under
10 reduced pressure and thereafter purged with nitrogen, 2.92 g
of the solid pfoduct obtained in the above Example 14 (1) and
30 ml of tetrahydrofuran were introduced and stirred. To the
mixture, 2.84 g’of the same lot heat-treated silica as that used
in Example 3 (2) was added. The mixture was heated to 40T and
15 stirred for 2 hours. Thereafter, the liquid component was removed,
and thereafter the remaining solid component was washed 5 times
with each 30 ml of tetrahydrofuran. The residue was dried for
8 hours at 120C under reducéd pressure, thereby_obtain:i.ng 3.16
g of a component (A). Elementary analysis revealed Zn=1.5mmol/g
90 and F = 1.2 mmol/g.
(3) Polymerization
Polymerization of Example 3 (3) was repeated, except that
16.7 mg of the component (A) obtained in the above Example 14
(2) was used as a solid catalyst component, a gas composition
25 inthe systemfound by gas chromatography was composed of hydrogen

=0.516mol%and l-butene=2.49mol%, andahydrogen concentration

of the ethylene/hydrogen mixed gas was 0.198 mols%.
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In a 50 M four necked fl ask, which had been dried under reduced pressure
and thereafter purged with nitrogen, 3.04 g of the soli gk Rbeesdr 2006 ai ned
in the above Exanple 16 (1) and 30 m of tetrahydrofuran were introduced

and stirred. To the 25 mi xture, 3.07 g of the sanme |lot heat-treated silica
as that used in Exanple 3 (2) was added. The m xture was heated to 40C and
stirred for 2 hours. Thereafter, the |iquid conponent was renoved, 176 15
Novenber 2006 and thereafter the remaining solid conmponent was washed 5

times wth eagh f et el Ny babihamno (Fikef sV g awao dpactic¢be 8
hours at 120C %ﬁ(?ereérneldﬁbed t;?;essure, thereby obtaining 3.15 g of a

conponen pynanal ysigmeeveakednZactidity pepligrcondum F =
2.8 mol Egé%§fyg{gﬁgen§%?za?l on Pol gmneri zation of Exanple 3 (3) was

repeat ed gfﬁ%@ b8k tolBe4 MO >0f1 d’hg/ eerpongnduf Apndipal yreelr i pat hen above
Exanpl e % ( was used as a solid catal yst conponent, a gas conposition

10 in thgcﬂs,ti@? %ggnﬂh@ys@nsammmg@gr@qsmomt s EsERdbhtonP8rdg2n = 0
. 473 nol% and 1-butene = 2 . 48 nmol %, and a hydrogen con,centrft'%on of
the e hyhegesbyddagera y edogaeneas /botgs Ty thens theobb@ained@letifior an

ol efin polymer having a good particle property was qbtai _
Pol yner | pallymerashowedy 566 = 453%i MwoniodRoh-olfrade 3 uhg'{@d%é' 2:9%% 107

g/ nol - Zr/ hour, and pol ynerization activity per the solid catal yst conmponent
was f ouMBRRo =b&08%3 agdySFol5 d -&fk-al yst conponent/hour. Further, the

obtai ned ol ef in polyner showed, SCB = 11.7, Mwv =. 108000, MvW Mh 4.69, MR
= 1.04, NMERRM®1%11$]and SR = 1.23. 20 [Exanple 17]

(1) Production of contact product (e)

10 In a 200 ml four necked flask, which had been dried under
reduced pressure and thereafter purged with argon, 4Q ml (80
mmol) of a hexane solution of diethylzinc (2 mol/}) and‘40
ml of tetrahydrofuran were introduced, cooled to 3T and
stirred.Tothemixture,1.26ml(69.9mmol)ofHﬂ)wasdropped

15 theretoatarateof0.54ml/hour.Aftercompletionofdropping,
the mixture was gradually heated to-raise the temperature
to ambient temperature and stirred for 2.2 hours, and further
stirred at 40C for 1.5 hours. After cooling to 25C, 8.6 ml
(20.0 mmol) of a tetrahydrofuran solution of

20 pentafluorophenol (2.33 mol/l) was dropped thereto at a rate
of 17.2 ml/hour. After completion of dropping, the mixture
was stirred at 40C for 2 hours and allowed to stand for 84
hours. Under reduced pressure, 4a volatile component was
removedbyéﬁstillation,andthereafter,theresultingsolid

25 wasdriedunderreducedpressureforEihoursat120T3,thereby

obtaining a solid product.

(2) Production of component (A)
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(1) Production of contact product (e) In a 200 mM four necked flask, which
had been dried under reduced pressure and thereafter purgegvemtch2ad@gon, 40
m (80 mol) of a hexane solution of diethylzinc (2 nol/1) and 53.6 25 mi
of tetrahydrofuran were introduced, cooled to -53C and stirred. To the

m xture was dropped 17.2 m (40.1 mmol) of 177 15 Novenber 2006 a
tetrahydrof uran solution of pentaf |uorophenol (2. 3 3 nol/ 1) at a rate
of 41.3 m/hour. After conpletion of dropping, the mxture was gradually

heated to rai s? tge%j g{ip%g%ulggckgd e e Ntwi iestp diaak beenaddiedi wR@Rr f or 2
hours, and fur Re? stirred at 40t for 0. 5 hour. After cooling to 170C ,

1. 08 ni fedeapped phegetiowathaarges.of-08 819% / hour.
Af ter coﬁﬁﬁgglegnggg%}lg%pibﬁgwt he m xture was gradually heated to_anbient
t enper at ygg, ﬁﬂarﬁgoagat%ﬂ@aliﬁedfmtﬂm atwavie ExamplesdeC(fdr a8%ndlr, and
t hereafter a? owed to stand at anbient 10 tenperature_ for 12 hgugs. As a
result, @1GANteptaRtarbeuthasierastseparadead sitbreeGelPdha TINsPaF ent
l'iquid product and a brown gel product. Then, 72% by vol yne ’gfaﬁ_l J(?eyel | ow
t ranspar enol g gt thesatactotahdat hbrantre %‘fllt%aﬁrt&}% YEFS WY BTt Were
separated from each other and placed into 15 di ffeng:nt l{‘ﬁoa?{g&ﬁl&rggg W th
ni trogens [espess iadied. Boehmiwensetwvantedted tendle #RfoFari e conponent

by distillation and dried for 11 hours_.at 1201. f dde spkid
product 2oficginsat BhéFeRd EHR. thPoMﬁPéﬂsﬁé’f"é’r?gneﬁn;@;ﬁf% fo uct was  mi xed

with 80 m of tetrahydrofuran to be.dis resdd whgh
sol ut i on thesregddar toe I EHiY 5?%&%&0%3%0:{18&%%?5% V\;%Hs‘loe?n(’?'?he brown gel

product. The mxtyre wWas $bhihed sllcAT0RR! residue was dried for 8.5
10 hours at 120°C under reduced pressure, thereby obtaining a

component (A). Elementary analysis revealed Zn = 2.4 mmol/g and

F 3.1 mmol/gr

(3) Polymerizétion
PolymerizatbmmofExampleB U3)wasrepeated,exceptthat
15 16.6 mg of the component (A) obtained in the above Example 15
(2) was used as a solid catalyst component, a gas composition
inthesystemfoundbygaschromatographywascomposedofhydrogen

=0 560mol%andl—butene=2.80mol%,andahydrogenconcentration

of the ethylehe/hydrogen mixed gas was 0.193 mol%.
20 As a result, 12.6 g of an olefin polymer having a good

particle property was obtained. Polymerization activity per

zirconium atom was found to pe 2.5 X 10’ g/mol-Zr/hour, and
polymerization activity per the solid catalyst component was
foundt01x3759g/g-solidcatalystcomponent/hour.Further,the

95 obtained olefin polymer showed, SCB = 12.1, Mw = 108000, Mw/Mn

= 4.76, MFR = 0.415, MFRR = 74.4 and SR = 1.22.
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tenperature for 48 hours. Thereby, a content of the flask turned into an
orange turbid product and a small anmpunt of a powdery prsodesainbeal0ify a
skin color. Under reduced pressure, 25 a volatile conponent was renoved by
distillation, and thereafter, the residue was dried under reduced pressure
for 8 hours at 1200C, thereby obtaining a solid product. 178 15 Novenber
2006 (2) Production of conmponent (A) In a 50 m four necked flask, which
had been dried under reduced pressure and thereafter purged with nitrogen,
4.25 ¢ Fﬁxggﬁgl@ohgqi product obtained in the above Exanple 17 (1) and 5 30
m of tetrahydrofuran were introduced and stirred. To the mxture, 2.89 ¢
of the s egkedoditlacan psodhat (edd in Exanple 3 (2) was
added. Tﬁg?m!P%olﬁug’%mfaésﬂhiat ed to 40'C and stirred for 2 J;é)urg. Tégelt eafter,
the mixture wag fAblhowad #ousrauked ttersdby whiedi BREReRY & SoF i Cohponent .
At the tinme when an 10 interface between a | ayer .of thelppre&iopljni dedal solid
conponent-edaké @preppercd aper thergadiiar pussad ¥ A pEgPEd, “*the upper

slurry portion was renoved. Thereafter, filtratio ryi edypatadising a
filtey. mmblgomd athlegcamtﬁQﬂgJ,tB@nn?fo‘il?t{‘?&ﬁﬂﬂ'rdgmzrsg‘cr?alm{aif added to the

residue, and the m xture was stirred, . and reaf t.&f,logatbowlkdl andst and,
t her eby ;mle@ifpit@ﬁﬂ@i@ygr§§f-]ir@"c&%%eh??rgﬁgget%ﬁerﬁ%e upper slurry portion

was renoved simlarly at the ti t-he 4 pherifaee mopeasettopied eaf t er,
filtrati 6fdEFhr F'Pe%he %’E?%g‘ié %M%&(r—bﬁThe above washi ng operation was

repeated,_ 5 tines. The.resigue was, ksaed Affare Bcbmpie thton 26 Huarizing educed
20 press&h@,ret%?&?yr%g?:o?fn?hg 3. 7/5 g of a conponent s_lA). El ement ar y

anal ysi s teveal.ed, 20 $a2. draRla1qy anhfed Ro 7ramse/ fhe temperatur

10 to ambient temperature and stirred for 2 hours, and ‘further

stirred at 40C for 1.5 hours. After cooling to 26TC, 6.9 ml

(16.1 mmol) of a tetrahydrofuran solution of

pentafluorophenol (2.33 mol/1l) was dropped thereto at a rate

of 17.9 ml/hour. After completion of dropping, the mixture

15 was stirred at 40C for 2 hours and allowed to stand for 10

hours. Under reduced pressure, a volatile component was

removed by distillation, and thereafter, the resulting solid

was dried under reduced pressure for 8 hours at 120 C, thereby

obtaining a solid product.
20 (2) Production of component (A)

In a 50 ml four necked flask, which had been dried under

reduced pressure and thereafter purged with nitrogen, 3.04 g

of the solid product obtained in the above Example 16 (1) and

30 ml of tetrahydrofuran were introduced and stirred. To the

d silica as that used

25 mixture, 3.07 g of the same lot heat-treate

in Example 3 (2) was added. The mixture was heated to 40C and

stirred for 2 hours. Thereafter, the liquid component was removed,
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(3) Polynerization Polynerization of Exanple 3 (3) was repeated, except
that 17.6 ng of the conponent (A) obtained in the above)¥tXawghteer 2806 25 (2)
was used as a solid catal yst conponent, a gas conposition in the system
found by gas chromat ography was conposed of hydrogen 179 15 Novenber 2006
= 0. 516 nold and 1-butene = 2.89 nold , and ahydrogen concentration of

t he et hyl ene/ hydrogen m xed gas was 0.195 nold. As a result, 60.4 g of an
ol efin polymer having a good particle property was obtained.

Pol ymeri zation act Zi AEUH 1WA abRBbYWAs tf W drdshdik 51t s 108
g/ mol - Zr#h %ng éﬁﬂg I%¥ﬁ§${?g%}on gct|V|ty ng the solid catal yst conponent

was found {o b glg-ggkkgh hleiHanGoTpeneatilaer vabudt hed , £oX he
obt ai ned %F%f?n p§ﬁ§9ﬂ'oshowed CB = 16.0, Mw = 112000, Mw~ M = 4,11, MR

= 0. 463, RR = n dagdedlPrd Fxarg) enbietylpbPacdioyi bl of
cont act ?) dluc% (6'9327?@ ‘Eﬁn rr foSr 11gl)recked flask, which had been_ dried

under r&@%%éoﬁ?@ﬁéﬁ’t@(PﬂPdElhﬁéﬁafatrgrarmhgﬂcB mvaa&ﬁgo'@ =40 5AM¢BOS ol )
of a hexane solution of diethylzinc (2 nol/1l) and 53.6 15 m of

tetrghydgpfuran pesemmdlygduced, cooled to -60r~ and stlrred. To the
m xture was dropped 17.2 m (40.2 mmol) of a tetrahydrofuran solution of
pent af | ygjopbepmkri2at3od nol/ 1) at a rate of 41.3 m/hour. After

conpl etion of dropping, the m xture was gr.adual heat [ he
tenperature t oPQmmﬁbL@ntlpérﬁ)%ﬁa‘@m?éLeaﬁd%t yap é:dg/q‘?ﬁteﬁ? er’foﬁi’% &g%%

furth tirred at 40~C f Aft 60 .
SRS R S e e s T S R T

(2) was used as a solid catalyst component, a gas composition
10 in the system found by gas chromatography was composed of hydrogen
~0.473mol% and l~butene =2.48mol%, and ahydrogen concentration
of the ethylene/"hydrogen mixed gas was 0.198 mols.
As a resﬁlt, 15.7 g of an olefin polymer having a good
particle property was obtained. Polymerization activity per
15 zirconium atom was found to be 3.1 X 107 g/mol-Zr/hour, and

polymerization activity per the solid catalyst component was

found to be 853 g/g-solid catalyst component /hour. Further, the

obtained olefin polymer showed, SCB = 11.7, Mw = 108000, Mw/Mn

= 4.69, MFR = 1.04, MFRR = 31.9 and SR = 1.23.
20 [Example 17]
(1) Production of contact product (e)
In a 200 ml four necked flask, which had been dried under

reduced pressure and thereafter purged with argon, 40 mil (80

mmol) of a hexane solution of diethylzinc (2 mol/1) and 53.6

25 ml of tetrahydrofuran were introduced, cooled to -53C and

stirred. To the mixture was dropped 17.2 ml (40.1 mmol) of
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Af t . . .
Lemperature. S tirred fror S 5 hours T ourther otitred pacolaBeE e 1
3 . , er stirred
aog;éu??d ;hggﬁggafr ?Ilomed to stand all night at anbﬂgﬁfﬁﬁﬁﬁgg?g?tré As
a yellom;trans of the flask 180 15 Novenber 2C06 was separatedi-t
a yellowtr: Ofagﬁnt |l iquid product and a brown gel product. Then then °
uhol e amount | e yellow transparent |iquid product and the mhoie

gel product were separated from each other and pl aced iﬁ?gugt

different flasks purged wth nj
L5548 SH¥EGE b Y, Bat 2.
renove aa\ttﬂ’fdtamiég%%%ﬂﬁﬁé‘rﬁo})'ﬁ %Pstg:l?frpgtion and@?ﬁl?gd fgr ?Eg)ulﬁ/se)gt egzgg

Thereafter, the solid.pro e yeett i
aui 0 pAbEE RO & dug o] gigtale & dfgdre t hen yet (oD BRS pareh
q ppbda & vRL %lxejd V\Iltt'.hh 0 m of tetrahydrofuran to be dr)s ol E/ed

and th ' |

o §remra o, B e e o ot L o
) s stirre t [

for 67 oyt e 1 leraael ania oft Leedl ok 2 IFGHSRE  nEBOad S5 ¢ ur bi g
o] a powder roduct [

Under reg_ttgq:(}ecg eSSUéC toraovsl hoilre 6éﬁg§n§lég)%h$av:t&%&3£r'g$%g%pr.

distilTlation, and thereafter [
, , the resid '
for 8 Qs amb20GEE 16 herciyoDbeALRIRE 1088 GERE TS E0r P Er e €05y

Producti on of conponent (A) |
i _ n a 50 m_. four e
ri ed underter28ompdeddd1pp &SRHRP THY- Fﬁgr%séjfglg?gg%rggbegg\%u? \#1:% goﬁadibiing

of the solid product obtained i Qe BXRen
t ) I n, . t. 1
et r ahydrtsf emid endr & eMRETSHITS & r%‘?‘?r ed. %o t%g ,mﬁifﬂ.?:;ansig'sgzegi o?f t he

sane |lot heatztre i -
at 50 fggse h%)'ulrI ,anastﬂgf‘éaﬁﬁéi' 4101 6wadpte stand at ambien

10 temperature for 12 hours. As a result, a content of the flask

was separated into a yellow transparent ligquid product and

a brown gel product. Then, 72% by volume of the yellow

transparent 1iquid product and the whole of the brown gel

product were separated from each other and placed into

15 different flasks purged with nitrogen, respectively. Both

were treated to remove a volatile component by distillation

and dried for 11 hours at 120C. Thereafter, the solid product

originated from the yellow transparent liguid product was

mixed with 80 ml of tetrahydrofuran to be dissolved, and the

20 resulting solution was added to the solid product originated

from the brown gel product. The mixture was stirredat ambient

temperature for 48 hours. Thereby, a content of the flask

turned into an orange turbid product and a small amount of

a powdery product having a skin color. Under reduced pressure,
25 a volatile component was removed by distillation, and

thereafter, the residue was dried under reduced pressure for

a8 hours at 120TC, thereby obtaining a solid product.
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3 (2) was added. The m xture was heated to 40~C and stirred for 25 2 hours.
Then, after renoving the liquid conponent, the solid compeRMmbanasdsashed
5 times with each 30 m of tetrahydrofuran. The residue was dried for 8
hours at 120t under reduced pressure, 181 15 Novenber 2006 thereby

obtai ning a conponent (A). Elenentary analysis revealed Zn = 1.8 mmol/g
and F = 3.1 mmol/g. (3) Polynerization Polynerization of Exanple 3 (3) was
repeat ed, except that 5 16.0 ng of the conponent (A) obtained in the above

Exanpl e 18) p2hdvasidsedfasompurldnt qatal yst conponent, a gas conposition
in the systemfound by gas chromatography was conposed of hydrogen = O.
533 nol d and 11huseyemd 2o@G metkedafhbhsk hydricgemasbheent ARERENUN@ETt he

et hyl ene/ hydrogen m xed gas was 0.184 nol% 10 As a result, 31.3 of an

ol efi n pekyneedhpresguaegend thareh€kerppopaedywhhd BbtaPEeR. 4:25 9

Pol ymeri zation activity per zirconiumatomwas found t bi 6.? X 197

g/ nol - Zr bifotihe sotid o ydeet chiainedtinithe FOOVENEXSHP At bty se?
conponent was found to be 1960 g/g-solid cgt al gst %g onené/ h@gr urt her,
15 t e oBfamdedfotetrabperpfraghyeEs, 1BERCAUGeUganfrRLIFSgg R =

76.0 and SR = 1.23. [Exanple 19] ( roqucti o at.ac : e) In a
200 ni f@é%t%@ke?j-$$§sR? Wﬁéﬁ]“ﬁa%")’)ﬁg@ﬁqd irg@%%ggg%g rsegli}%ggﬁ%)?éssure
and thereafter purged with argaon

40 m (8 | i f
di et hyl ziRcExemade/1)( Zhyas aglded- %Pet’B{‘i‘gwg?‘g?%r@%a%b@?&?%?’r%g%fg%on >

cool ed tg 165C and , BLILLeUrndiPed el KhHiA MRT N oPReToVEaL I L4AA, 2 IOl )

of
thereby precipitating a solid component. At the time when an

10 interface between a layer of the precipitated solid component
and an upper layer of a slurry portion appeared, the upper slurry
portionwas remoﬁed. Thereafter, filtrationwas carriedoutusing
a filter. For éompleting washing, 30 ml of tetrahydrofuran was
added to the residue, and the mixture was stirreag, and thereafter

15 allowed to stand, thereby precipitating a solid component, and
then the upper slurry portion was removed similarly at the time
when the interface appeared. Thereafter, filtration was carried
out using a filter. The above washing operation was repeated
5 times. The residue was dried for 8 hours at 120TC under reduced

20 pressure, therebyobtaining3.759g of a component (A). Elementary
analysis revealed Zn = 2.1 mmol/g, and F = 2.7 mmol/g.

(3) Polymerization
Polymerization of Example 3 {3) was repeated, except that
17.6 mg of the component (A} obtained in the above Example 17
25 (2) was used as a solid catalyst component, a gas composition

in the system found by gas chromatography was composed of hydrogen
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a tetrahydrof uran solution of pentafluorophenol (2.34nol/1) 25 at a rate of
41.3 m /hour. After conpletion of dropping, the m xtureswasvepitaddadd y
heated to raise the tenperature to 182 15 Novenber 2006 anbi ent
tenperature and stirred for 3.2 hours, and further stirred at 40~C for 0.5
hour. After cooling to 20cC, 1.08 mM (60. O mml) of H20Owas dropped
thereto at a rate of 0.81 m /hour. After conpletion of dropping, the

m xture was gradually heated 5 to anbient tenperature, stirred f or 2. 3
hours,f=Urg?g%ﬁ¥g£ﬁ§Q_bﬁke@@;i089ﬁoh@wan@mUYﬁW@@%ﬁQQﬂC%HW%M€§QCJstand
all night ™ "at "anbient tenperature. As a result, a content of the flask

-was sepafated Loke] an¥ehiawogeanspaednyalsi gaisd Opridfudioldrd an orange oily
product. Then, 28% by vol une of the yellow 10 transparent |iquid ol duct
was taken out pf &heefhBSK,6@nd gaofraa Wwkehin tPRLVEEF APTIRHsHaAENt | quid
product and the orange oily product was treated to renove a. V. 1le
conponeng arbycdiSpirbpatritgn wasd Odbrtiaédletﬁhdé’roJrYé‘Eﬁﬁ:’ech‘tp’r‘?e‘%s"?ﬁ;%l‘floéSL ggélljf)urs at

120cC. ereafter, the solid product was m xed with 80
t et r ghyds ofypAnuiOakemdivasoltoend dmd behd r%esl %9n99/’%%1r%~r§%ph°%s WAlrred at

anbi ent tenperature for 67 hours. Thereby, . 0 Skad ur ned
into an poamgerizaaﬁgpaﬁéﬁfWFLﬂ:éfuPBrpFaauﬁ%;léﬁdg%{]ér%g%r é?r%%ﬁ?é%f@ a

cream col ored powder roduct. Upder_re d 20 pmetehéet e
conponenfouad Eende 459/ Qifgf??f%gi%?\,agﬂ%@ ?%@&Zﬁ%ﬁ??%he resi due was

dried under reduced pressure_ for at g¢30eC; A9, aMwesui12000, 5 g of
a solid predabtajaed SEFEF‘HeB.OgmgP?ggﬁ%ﬁ'on of conponent (A)

Mw/Mn = 4.11, MFR = 0.463, MFRR = 69.7 and SR = 1.21.

10 {Example 18]

(1) Production of contact product {e)

In a 200 ml four necked flask, which had been drigd under

reduced pressure and thereafter purged with argon, 40 ml (80

mmol) of a hexane solution of diethylzinc (2 mol/1l) and 53.6

15 ml of tetrahydrofuran were introduced, cocled to -60C and

stirred. To the mixture was dropped 17.2 ml (40.2 mmol) of

a tetrahydrofuran solution of pentafluorophenol (2.34mol/1)

at a rate of 41.3 ml/hour. After completion of dropping. the

mixture was gradually heated to raise the temperature to

20 ambient temperature and stirred for 3.2 hours, and further

stirred at 40C for 0.5 hour. After cooling to 20C, 1.08 ml

(60.0mmol) of H.Owas dropped theretoatarateof 0. 81 ml/hour.

After completionof dropping, themixture was graduallyheated

to ambient temperature, stirred for 2.3hours, further stirred

95 at 50°C for 1 hour, and thereafter allowed to stand all night

at ambient temperature. As a result, a content of the flask
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|c2)r5e|sn a 50 (rjﬂt];]our pecked fl ask, which had been dried under reduced

sure an ereafter purged with argon, 4.30 of t '

obtained in the above Exanple 19 (1) and 30 183915 Novglﬁblg&éggooegm@rﬁmgf
tetrahydrofuran were introduced and stirred. To the m xture, 2.96 g of the
same | ot heat-treated silica as that used in Exanple 3 (2) was added. The
m xture was heated to 40t and stirred for 2 hours. Thereafter, the liquid
conponent was renoved, and then 5 the solid conponent was washed 5 tines

i th h 30 m : > | i
1201 undBre FERaRar o UH & USRS, DR PR e R TR T B ement

eSSUr e, arning a conmponent (A). Elenentary

anal ysis_r e n_= a . I ' '
10 Pol yr’r%r F)\égﬁino%eéf %ﬁ%??@%’%l 'm&?{eﬁg%éd@ggégpf (f'?)k;cellf@ Blléfimﬁr'rgt 1)19 "

the conpenants e PPt flefd it ddiec akove theawhba el@mo(d)t wastuseureena solid
catal yst conponent, a gas conposition in the systemfound by gas

chr omat og@qpﬁh‘:o\&&t%tcwmeﬁeﬁrayddogenm ga@h bihemlandandaceditenec= 2. 73
nol % and a hydrogen concentration 15 of the ethyl ene/ hydrogen m xed gas
was (5 18difEeterts Blasksl purgedowy tdf rartxnesn n FoFpPREt 184Ny BeHBod

particle property was obtai ned. Polynerization activit er '
was founderre bredtzdtt08eyPrVS EZVPiéﬁli,ledﬁampﬁﬁl%th/ p's&"}@ﬁrf%?ﬁl’;mpg o

the solid catal yst conponent 20 dt - '
K/grrpgnen?ﬂl@o@?.lelﬂuf?ﬁ ,hoqqfe\ggﬁilapﬁig ecstrftlg’)fhlp %Eifg}g’s%%@g%'ﬁs@ﬁ@%{gtg
Coﬁt ;C? ' g?:g@&al\gzt(ee =881 °1 B0, R 15w A und FRXAURE €1 2GL 16 p RIAMYE L8 Of

mixed with 80 ml of tetrahydrofuran to be dissolved, and the
10 resulting solution was added to the solid product originated
from the brown g.el product. The mixture was stirred at ambient
temperature for 67 hours. Thereby, a content of the flask
turned into a'n. orange turbid product and a small amount of
a powdery product having a cream color. Undexr reduced pressure,
15 a volatile component was removed by distillation, and
thereafter, the residue was dried under reduéed pressure for
8 hours at 120C, thereby obtaining 13.8 g of a solid preduct.
(2) Production of component (4)
In a 50 ml four necked f£lask, which had been dried under
20 reduced pressure and thereafter purged with argon, 4.44 g of
the solid product obtained in the above Example 18 (1) and 30
ml of tetrahydrofuranwere introduced and stirred. To themixture,
3.24 g of the same lot heat-treated silica as that used in Example
3 (2) was added. The mixture was heated to 40C and stirred for
95 2 hours. Then, after removing the liquid component, the solid

component was washed 5 times with each 30 ml of tetrahydrofuran.

The residue was dried for 8 hours at 120C under reduced pressure,
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25 In a 200 M four necked flask, which had been dried under reduced
pressure and thereafter purged with argon, 40 m (80 184 xX§vieeaves 2006
nmol ) of a hexane solution of diethylzinc (2 nol/1) and 53. 6 ml of
tetrahydrofuran were introduced, cooled to -689C and stirred. To the

m xture was dropped 17.2 m (40.2 mmol) of a tetrahydrofuransol ution of
pent af | uor ophenol (2. 34nol /1) 5 at a rate of 41.3 m/hour. After conpletion
of dropping, the mxture was gradually heated to raise the tenperature to

nbi ent t d [ o dvygdbed at 40~C
for 05 HoaPeeR e hnT heTEoasac a1 JBen TGy P NToS 51" Towme

dropped thereto,a rat f 20 81imyaurg. 10 After conpletion of
dropping?ntﬁeaﬁpx&ﬁgé/%agngradualIy heat e to anbient tenperature, stirred
for 2 hoyrs, ek ,skiipped at 50cC for 1 hour, and thereafter allowed to
stand al Wi ghgﬁgt gnbilent tenperature. As a result, a content of the

flask was sepppayReriRheidnys Eeamplans idenss |tepeatqf .oducePanthat an
orange oily product. Then, 28% by volune of the yellow transparent liquid
produst WaSotmgess e Wonigtmditaghn) abdaiamedi tnutbeoberie Geemphe 18
transparent liquid product and the orange oily product was treated to
renove a(g@lﬁ&gI@s@@nnmneBbliuycdtgﬁNEKaGP@EPnaﬁa-d?i%ﬂsdﬁﬂ%ﬁoﬁﬁhh%%d

pressure for 8 hours 20 at 120C. As a result, 10.6 ﬁPOf ﬁ §ﬂ%%£%§éo€uct was
obt ai nedin th2)syPs beluEbizod byf g2 AHERBAL OGARPRY %A SBORPOFBH P T ask,
whi ch had been dried under reduced pressure_and .thereaf ith
argon, 4=40 5§ 3orol% peddalbit epesutch® iwﬂﬁpFﬁypﬁg%ﬁaﬁéﬁéiﬁﬁ%ggagg(]J

?ﬁn )C(It 3?6 2 gf rﬂthgf eﬁ:ﬁ%&%ﬁ%%%%%@ &% dd tgral%d lfv%%d AN stidred. To the

10 As a result, 31.3 g of an olefin polymer having a good
particle property was obtained. Polymerization activ;ty per
zirconium atom was found to be 6.3 X 10’ g/mol-Zr/hQur, and
polymerization activity per the solid catalyst component was
found to be 1960 g/g-solid catalyst component/hour. Further,

15 the obtained olefin polymer showed, SCB = 12.9, MFR = 0.296,
MFRR = 76.0 and SR = 1.23.

[Example 19]

(1) Production of contact product (e}
In a 200 ml four necked flask, which had been dried under
20 reduced pressure and thereafter purged with argon, 40 ml (80
mmol) of a hexane solution of diethylzinc (2 mol/1l) and 53.6
ml of tetrahydrofuran were introduced, cooled to -65C and
stirred. To the mixture was dropped 17.2 ml (40.2 mmol) of
atetrahydrofuransolutionofpentafluorophenol(2.34mol/l)
95 at a rate of 41.3 ml/hour. After completion of dropping, the

mixture was gradually heated to raise the temperature to
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2.81 g of the sane lot heat-treated silica as that used in Exanple 3 (2)
was added. The m xture was heated to 400C and stirred fofsNd@onbc?Nowember
2006 2 hours. Thereafter, the liquid conponent was renoved, and then the
solid conponent was washed 5 tinmes with each 30 ml of tetrahydrofuran. The
residue was dried for 8 hours at 120t under reduced pressure, thereby
obt ai ning a conponent (A). 5 (3) Polynerization Polynerization of Exanple 3
(3) was repeated, except that 14.7 ng of the conmponent (A) obtained in the

b Ex le 20 (2 d SOl i t al ,
Conposi { FBRIATF (HIRSEEEFFOOR. B 348 i bt aP SO Wi s SR o
hyd Q=20 6 | 9 - z |9 h
Concontr SEAEFE bR A Bt AYEoRe P EgeR e dOgas hd 0083 ol I HE o

resul t, &?gigglog,m%l?%pﬂ{gé%Qsﬁaﬁﬁéd%\éf&@agwﬂateaﬁbc.:bg Rl GRSEEY Was

obt ai ned ynerizatioh activity per zirconiumatomwas found to be 1.1 X

108 gf mhf%@ﬂ@%pl@@@o%@ﬁkﬁ?ﬁﬂr@l 8B raiciiwié Wapesrabeadalilesosal yst
conponent was found to be 3650 g/g-solid catal yst conmponent/hour. Further,
the apt ai-petnwl &ht it ey et u B8 wad riSGBForls. FhoNER ,~£0r8B6yx stERRe& 86. 6
and SR = 1.21. [Exanple 21] 20 (1) Production of contact product (e) In a5
1 four natkedd |fsk Iphoged wnththereedder alligwen §p sbepdhgdiditdlh and

1.28 1 (2.55 nol) of a hexane solution of dietq%giinc (1.99|ﬁ£#%% wer e
i ntroduced ambiedd! demperabone. Ap & ikt urd SRRtERbpphdtRe ¥on

prepared by 28 4oty 10 2355 £1 63 BLalBbhrlh PIUAN & YRHEL ahd 427

an orange oily product. Then, 28% by volume of the yellow

10 transparent liquid product was taken out of the flask, and
a mixture of the yellow transparent ligquid pfoduct and the
orangeoilyproductwastreatedtoremoveavolatilecomponent
by distillatibﬁ and dried under reduced pressure for 8 hours
at 120C. Thereafter, the solid product was mixed with 80

15 ml of tetrahydrofuran to be dissolved, and the resulting
solution was stirred at ambient temperature for 67 hours.
Thereby, a content of the flask turmned into an orange
transparent liquid product and a small amoupt of a
cream-colored powdery product. Under reduced pressure, a

20 volatile component was removed by distillation, and

thereafter, the residue was dried under reduced pressure for

8 hours at 120C. As a result, 10.5 g of a solid product was

obtained.

(2) Production of component (A)

25 In a 50 ml four necked flask, which had been dried under
reduced pressure and thereafter purged with argon, 4.30 g of

the solid product obtained in the above Example 192 (1) and 30
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m of tetrahydrofuran over 25 mnutes. After conpletion of 186 15 Nover
Ser 2006 dropping, the mxture was gradually heated to ?ﬁﬂg@&ﬁcﬂ2006
tenperature, and 500 m of tetrahydrofuran was further adde t%ereto. A
sol ution prepared by dissolving 34.69 g (1.93 nol) of H20in 50 m of
tetrahydrofuran was dropped thereto at 5 anbient tenperature. After
conpletion of dropping, the mxture was stirred all night. Under reduced
pressure, a volatile conponent was renoved by distillation and the residue

was dri gy YRAEr: FAAHEESE I 8SFHEE i@ UvAY Snabt120e@ .and thbutisierd or 8
hours at 130cC . As a result, 403 g of a solid 10 product was obtai ned.

(2) Producdg %rbpfcnecgmeat HeAt {tiedtre@shlichas thetkexkd iadkkamplged with
nitrogen, 20I.7 g of the solid product obtained in the above Exanple 21

(1) and 3 33l Qhst s4a8HY QS Wit WS Raksnheadaderb andCsandrediriedtive m xture
, 15 136.1 g of the sane |lot heat-treated silica as in that used in

Exanpl e 4 horswathaddefiteFhete tigud dvasmbhenent Was F60oYEd s2RAdED for 2
hours. (3) Production of conmponent (A) (ii) In a 5 1 four necked flask

pur géd viltdr splidgeompRdent w2 gvashedessdimgsprtiditieadbt aPRedli 9% he
above Exanple 21 (1) and 3.1 1 of tetrahydrofuran were intrgguced and
stirred.tdorahedrofwrane ThesoesiduewasHir kedE or & haugs al 2P &d WidSTca as

that used in Exanple 1 (2) was added. .The_ nm xture e - C and
stirred ¥RV pFLSSURFer BAFTRPY é‘%"igdaﬁf’&&?&enﬁ?gr %@\%g“cft”% 0

recipitate, and a slurr ortign,of ayer ed. To the
st due SEALERHRA SReS Ml BRnroant BPORAZ " BRR, g i mrlodVR!

(3) Polymerization
10 Polymerization of Example 3 (3) was repeated, except that
11.4 mg of the component (A) obtained in the above Example 19
(2) was used as a solid catalyst component, a gas composition
inthesystemfoundbygaschroﬁatographywascomposedofhydrogen
=0.541mol%and l-butene=2.73mol%, andahydrogenconcentration
15 of the ethylene/hydrogen mixed gas was 0.184 mol%.

As a result, 61.0 g of an olefin polymer having a good
particle property was obtained. Polymerization activity per
zirconium atom was found to be 1.2 X 10® g/mol-Zr/hour, and
polymerization activity per the solid catalyst component was

90 found to be 5350 g/g-solid catalyst component/hour. Further,
the obtained olefin polymer showed, SCB = 15.9, MFR = 0.866,
MFRR = 62.5 and SR = 1.25.

[Example 20]
(1) Production of contact product (e)
25 In a 200 ml four necked flask, which had been dried under

reduced pressure and thereafter purged with argon, 40 m1 (80
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t he above Exanple 21 (2) in a slurry s tate . The m xture was stirred, 187
15 Novenber 2006 thereafter, the solid conponent was al{PNgekhitr 2006
precipitate, and a slurry potion of the upper layer was renoved. For
conpleting washing, 3 1 of tetrahydrofuran was added thereto, the mxture
was stirred, the solid product was allowed to precipitate, and 5 a slurry
portion of the upper |ayer was renpved. The above-nentioned washing
operation was repeated 5 tines. Further, | of tetrahydrofuranwas added

3
thereto , the m_xtyre was sti d he. ' d I
preci pi tﬁf“ﬁ’,le)?_ﬁg 3}?’6‘7‘?% %%*'E%gﬂh 8% cfh%ﬂﬁ%gégaﬁaygmg\mgzl?e%rgég%?E%f ter
r enovi ng e li.qui 0, e sy fi '
dried fo?‘a8°ﬁoag§raé‘g}pdécb{:%‘?%ﬁgéér?%%legggg press'ulrée(?&%dghﬁegﬁlg?u%gaa of a

conponent, ¢ ; (A dvasp Phtal Red + E-8MRREARY oppAldy 117S I amealad, 2 el 1. 8 ol /
and F = %téL m?[ﬁl\?g. (3) Pol yEreri zation EE@F’N yneri zat ?on of Ex(;m%l e 3 (3)g

was repegtieds r £X¢8Ph rltdin sd8ud i 6f it apMponephen)l OBt akmesll /1) t he
above Exanmple 21" (3) was used as a solid catal yst conmponent, a gas

conpasi t h@Na Faté Ref st mif/donde by fipesr clumpies bieaphdy dsecpRbRpoesiEe of
hydrogen = 0 . 515 nol % and |-butene = 2 .01 nol % and ahydrogen
concent ratikdure2Ovad ghadeeiylvedwaedogenraised s YRBPOTISH LI As a

Ot a1 nedaMPRI o eTRARATETe | 9Py SHAF LA Fedniurh BOFHImE ThORE (i be 1.1 X
Compononk ks SR B BEboRBl S e Bk Eh¥aRSTn AR TR
Further, the obs 2l ned; Y SLEH A YO8 nehaedat 3B te b 8. 8 Mit17 HdPP00,
10 Aftercompletionofdropping, themixturewas graduallyheated
to ambient temperature, stirred for 2 hours, further stirred
at 50C for 1 hoﬁr, and thereafter allowed to stand all night
at ambient teinberature. As a result, a content of the flask
was separated into a yellow transparent liquid preduct and
15 an orange oily product. Then, 28% by volume of the yellow
transparent ligquid product was taken out of the flask, and
a mixture of the yellow transparent liquid product and the
orange oily product was treated to remove avolatile component
by distillation, and dried under reduced pressure for 8 hours

20 at 120C . As a result, 10.6 g of a solid product was obtained.
(2) Production of component (A)

In a 50 ml four necked flask, which had been dried under

reduced pressure and thereafter purged with argon, 4.40 g of

the solid product obtained in the above Example 20 (1) and 30

95 mlof tetrahydrofuranwere introduced and stirred. To the mixture,
2.81 g of the same lot heat-treated silica as that used in Example

3 {2) was added. The mixture was heated to 40T and stirred for
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188 15 Novenber 2006 Mw Mh = 4.35, MFR = 0.194, MFRR = 117 and SR = 1. 18.
[ Exanpl e 22] (1) Pol ynerization Polynerization of Exanplg qote3nhet@806
repeat ed, except that 5 15.3 ng of -the conponent (A) obtained in the
above Exanmple 21 (3) was used as a solid catal yst conponent, the anount of
the toluene solution of racem c ethyl enebis(1-indenyl)zirconium
dichloride adjusted to a concentration of 2 u nol/m was changed to 1.25
m, a gas conposition in the systemfound by gas 10 chromat ography was

conposed of, hydr a9z 4kt &l3tABl LAt tompdnent was3rdibved d andnthen
hydr ogen concentration of the ethylene/hydrogen m xed gas was 0.197 nol d.

As a resyhb, shd.i% LEipaiedt efvhs pakyiedr Siaisinds avhel. eabbl yAteritlzaef on
activity per zirconiumatomwas found to be 2. 9 15 X 1079/ nol - Zr/ hour,
and pol yRekir2atiaes rastinyi Tye pekidhe wad ddiedtfy8thaurpahdrd Wasndetnd to
be 4770 g/ g-solid catalyst conponent/hour. Further, the obtained olefin
pol yner skdwedd pSEBsurkl. 4heMeby DROGIGingvarcempenent MR = 0. 326, MFRR =
93.8 and SR = 1.16. 20 [Exanple 23] (1) Polynerization Polynerization of
Exanpl e 33(3Polgmerdpadtieod, except that 14.6 ng of the conponent (A)

obtained in the above Exanple 21 (3) was used as a solid cataly
conponent, thePaAymsrisptins o8 W&'@éﬁe:”s(c#u’f@ﬁnn?ﬁe?ta% ‘me():{ce%t fat

e et “daresonait (A B dR AU $hedabBvE ERBREELIA! On Of
(2) was used as a solid catalyst component, a gas composition
inthesystemfoundbygaschromatographywascomposedofhydrogen

10 =0.564mol%and1-butene=2.57mol%,andahydrogenconcentration
of the ethylene/hydrogen mixed gas was 0.193 mol%. A

As a result, 53.6 g of an olefin polymer having a good
particle property was obtaiﬁed. Polymerization activity per
zirconium atom was found to be 1.1 X 10° g/mol-Zr/hour, and

15 polymerization activity per the solid catalyst component was
found to be 3650 g/g-solid catalyst component/hour. Further,
the obtained olefin polymer showed, SCB = 15.7, MFR = 0.396,
MFRR = 86.6 and SR = 1.21.
[Example 21]

20 (1) Production of contact product (e)

In a 5 1 four necked flask purged with nitrogen, 1.28
loftetrahydrofuranandl.ZB].(2.55mol)ofaahexanesolution
of diethylzinc (1.99 mol/l) were introduced and cooled to
-50C. To the mixture was dropped a solution prepared by

25 dissolving 233.6 g (1.27 mol) of pentafluorophenol in 427

ml of tetrahydrofuran over 25 minutes. After completion of

186




I IIIIIIIITIIIIIII————

15 Novenber 2006 to 0.05 ml, a gas conposition in the systemfound by gas
chromat ogr aphy was conposed of hydrogen=0.498 nolt andl-pufene-hee28002

nol % and a hydrogen concentration of the ethylene/hydrogen m xed gas was
0.196 mol % 5 Asa result, 8. 2 g of an ol efin polynerhaving a goodparticle
property was obtained. Polynerization activity per zirconium atom was
found to be 8.2 X 107 g/ nol -Zr/ hour, and polynerization activity per the
solid catal yst conponent was found to be 560 g¢g/g-solid catalyst
conponent/hour. Further, the obtained olef.in 10 1 shewed,+ SCB =
15.7, M\AZODIUOND, W MRix 3L WERIEadyadly LR AED SRBIEHE S " e
[ Exanpl e 24] (1) Polynerjzatjon Pol ' Wa]= Mok aUPEEr 8hkd)ad@sd

r epeat edt @RI LGy api‘%zs%é B?Ln%go : %Fl%ﬁgg#r%oﬁer?tn A) obtained in the

The. hoptRR < uft SrLiF Lo PEs B Pt i S 02 20 o o concent ration

the heptdfeSs Tri utylaltm num adj usted to a concentration

of 1 mmol/ C 5 alihrd rio faSa € ofpesikropmed rtidmwesgsatm f ound
by gas cﬁrf?r}r{ﬁpggrnap ygﬁgs&goﬁ%gseggyof hydrogen 20 = 0. 509 nolt and

1- butgne ;52 Bt "bhpeaBduvrdydipgen eonparitriati onf @&foppéng, the

et hyl eneflﬁlydrogen m xed gas was 0.196 nolt. As a result, 31.7 of an

ol efin paliwmirdavhsgssigaed mpbltiitpbtpr dpdery nRAueptapregsurte. 2

Pol yneri zation activity per zirconiumatomwas_found to t%gl 6.3 X(ﬁg?

g/ 1ol - Zr Aedurt 1 be dofp arainreaszaienea by 4 ¢ {1 LA tERD o1 TRy

conponent was found to be 2110 g/g-solid catal G open r rt her,
198p15 Nowventstrieodognder reduceé’é&essure or'¥FHKNEPP 2¢ Eﬁﬁqy anfl

further for 8 hours at 130C. As a result, 403 g of a solid

10 product was obtained.

(2) Production of component (a) (i)

Inasl four necked flask purged with nitrogen, 201.7
g of the solidfﬁrodudt obtained in the above Example 21 (1) and
'3loftetrahydrofuranwereintroducedandstirred.Tothemixture,
15 136.1 g of the same lot heat-treated silica as in that used in
Examplel(Z)Wasadded.Themixturewasheatedto40(3andstirred

for 2 hours.

(3) Production of component (A) (ii)

ITn a 5 1 four necked flask purged with nitrogen, 201.7

20 g of the solid product obtained in the above Example 21 (1) and
3.1 1 of tetrahydrofuran were introduced and stirred. To the
mixture, 140.4 g of the same lot heat-treated silica as that
used in Example 1 (2) was added. The mixture was heated to 40T
andstirredforZhours.Thereafter,thesolidproductwasallowed

25 toprecipitate,andaslurryportionoftheupperlayerwasremoved.
To the residue was added the whole amount of that obtained in

theaboveExampleZl(2)inaslurrystate.Themixturewasstirred,
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t he obtained ol efin polynmer showed, SCB = 15.0, Mwv = 124000, MwW/ Wnh = 3.79,
MFR = 0.183, MFRR = 125 and SR = 1.13. [Exanple 25] (1) Pokyyehbezabto®n 5
Pol yneri zation of Exanple 3 (3) was repeated, except that 16.0 ng of the
conponent (A) obtained in the above Exanple 21 (3) was used as a solid
catal yst conmponent, the anount of 1-butene was changed to 30 g, a gas
conposition in the system found by gas chromatography was conposed of
hydrogen = 0.500 nold and 10 1-butene = 1.60 nold, and a hydrogen

@i‘i%”ééxhﬂéﬁ@ﬂﬁmam sedogas vRprecipinalte, dAsda
|

concentratian h
resul t, gﬁggeSQ%FEéﬁﬂgﬁg n pol ymer having a good particle property was

obt ai ned rd Z24d 00 A¢heVhbye PElaydt e remoaedm Ras ¢oupliettnge 8.0 X
107 g/nn?-%?¢%%§#% and 15 polyn%?ization activity per the solid catalyst

conponen},aWasngf, 08nd oieor berah9Argtgraal vas catdd § thecemponshe/ MBEEUTEur t her ,
t he obtal ned o?efin pol ymer showed, SCB = 21.0, Mw = 120000, Mw~ Mh_= 3. 61,

MR = 0. 458, sMBRR-&, 13 and iSRprodu2. wi Hahigpwe@adP poecipibateme®®3ati on
Pol yneri zation of Exanple 3 (3) was repeated, except that 16.1 of the
companens (Alupbyai pedtiont hef abhee Braes e layer?) vals G8BEV&S-a SoFid
catal yst conponent, a gas conposition in the ﬁgsten1fqund p% %ﬁﬁ

chr onat ogbapbkymeat ioomsosesh iy APEF8§eANME STePeabRR3 Y MG 1UbEtehe = 2.
62 nol %, and a hydrogen concentratigon_ of .the ethyl enel hydr pxed gas
was 0.189 lmf tietrobydaRsvampaDapged Aber 4tos e “%%‘TQ-HIS ‘%afds SREEFEN

pol ymer gﬁ\e“sr(])%.iad gggguct was allowed toprecipitate, andaslurry portion

of the upper layer was removed. After removing the liquid
10 component using a glass filter, the residue was dried for 8 hours
at 120C under reduced pressure. As a resuit, 372 gofa corpponent
(A) was obtained. Elementary analysis revealed, Zn = 18 mmol /g
and F = 2.9 mmol/g.
(3) Polymerization
15 Polymerization of Example 3 (3) was repeated, except that
18.4 mg of the component (A) obtained in the above Example 21
(3) was used as a solid catalyst component, a gas composition
in the systemfound by gas chromatographywas composed of hydrogen
=0.515mol% and l1-butene=2.01mol%, andahydrogen concentration
20 of the ethylene/hydrogen mixed gas was 0.195 mol%.

As a result, 54.5 g of an olefin polymer having a good
particle property was obtained. Polymerization activity per
zirconium atom was found to be 1.1 X 10° g/mol-Zr/hour, and
polymerization activity per the solid catalyst component was

95 found to be 2960 g/g-solid catalyst component/hour. Further,

the obtained olefin polymer showed, SCB = 13.9, Mw = 110000,
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particle property was obtai ned. Polynerization activity per zirconium atom
was found to be 1.7 X 108 g/ nol -Zr/hour, and pol yneri zats Qgvensick 2006/ per
the solid catal yst conponent was 5 found to be 5180 g/g-solid catal yst
conmponent/ hour. Further, the obtained olefin polyner showed, SCB = 15. 6,
MFR = 0.917, MFRR = 50.6 and SR = 1.32. [Example 27] (1) Production of
contact product (e) 10 In a 5 1 four necked flask purged wwth nitrogen, 2 1
of tetrahydrofuran and 1.35 1 (2.7 nol) of a hexane solution of

di et hyl zi,nc,. (2 myl / Jgr cegrrand: coot eghd osr 5Ot1,180 the m xture
was drop%[(r‘é]\’(‘quj(g{l §g}3‘0t3i3525n\§§1:R2pa?}e' Cbgi; g&ssol ving 248.7 g (1.35 nol) of

pentaflu %P | 5io;q 390 ml of 15 tetrahydrofuran over 25 minutes. Af ter
conpl etigf%l 0 %gr%oppiqng, the m xture was gradually heated to anbi ent
tenperat yng %qgn@tﬂirzraetqd}pr 2.9 hours, and further stirred at 400 C for |
hour. After cod6ling to 21C using an ice bath, 37.3 g (2.1 nol) of H20 was

dropped t her et @oa¥Rlerhz4 thew 6f Efdnayleonis ewasr@peatedr epviens), that

m xture was stirred at anbient tenperature for 2 hours, and further
stirrpd ats 508G bortHe hesmiposni (X esilittaineddm die AROVEcBHARPLE Phto a
yell ow transparent [|iquid product and a yell ow gel product. Thereafter,
the nixt(Bewaasusedl asl a calid amtalsifgie CoAMpPOR dheofE@UPs 8fahli®25 al |
ni ght. Then, 72% by wei ght of the yellow trans&a{ent |qﬂjsj .groduct and

t he whol dcdmemet soflutieny & FRRMIG rHdicteneh s { et el ¥’ FHoRPRACH ot her
and placed into different flasks 192 15 Novenher ZOOf pyr edhvmhggd

ni t r ogen dicsdpaddievedyus bed i ad congeidia iqp of 2 #mol/ml was cha

to 1.25 ml, a gas composition in the system found by gas

10 chromatographywas composed of hydrogen=0.513mol% and 1-butene
= 3.03 mol%, and a hydrogen concentration of the
ethylene/hydrogén mixed gas was 0.197 mol%.

As a resﬁlt, 72.9 g of an olefin polymer was obtained.
Polymerization activity per zirconium atom was found to be 2.9

15 X 107 g/mol-Zr/hour, and polymerization activity per the solid
catalyst component was found to be 4770 g/g-solid catalyst
component/hour. Further, the obtained -olefin polymer showed,
SCB = 13.4, Mw = 120000, Mw/Mn = 4.26, MFR = 0.326, MFRR = 93.8
and SR = 1.16.

20 [Example 23]

(1) Polymerization

Polymerization of Example 3 (3) was repeated, except that
14.6 mg of the component (A) obtained in the above Example 21
(3) was used as a solid catalyst component, the amount of the

295 toluene solution of racemic ethylenebis(l-indenyl)zirconium

dichloride adjusted to a concentration of 2 (tmol/ml was changed
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renove a volatile conponent by distillation and dried under reduced
pressure for 8 hours at 120t. Thereafter, both the soli g5 ooekbdr 2006
originated fromthe yellow transparent liquid 5 product and the solid
product originated fromthe yellow gel product were introduced in a 51
four necked flask purged wth nitrogen, and 3 1 of tetrahydrofuran was
added thereto. The m xture was allowed to stand for 3 days. Under reduced
pressure, a volatile conponent was renoved by distillation, 10 and the

resi due was drjed under redu fgg%ge-go&ﬂéfgygﬁemafomﬁacﬁylgﬁa
resul't, 896 0% % soFi@ﬁ&wﬁﬁﬁh&%as obtained. (2) Production of component

A In a 1 four _ne \ d¥h troo 3Y% agd bfbutengol i d
éréduct 88F&Wﬁga9Fﬁpﬁﬁgﬂﬁﬁéééﬁﬁggﬁ%ﬁﬂb%gﬁ?%) andgE?gn31 39

t et r ahydr of qﬁyer it roduged gndnsidiroges. Tootdentixtieow, 2F2. 3tReof the
sane Iot'heggl rea@g%géilica as that used in Exanple 1 (2) was added. The

m xture was heatofd {10 o4eh Misked igasedralso . D earlst. Thereafter, the solid
conmponent S allTowed to precipitate, and a slurry portion of the upper

| ayers was r enoygd: r&fuFor 8t by sHapbaeifen ol weeshhaging agasid RRETRYAr of ur an
was added thereto, the mxture was stirred, the solid conponent  was

al l oned phopRresi pakabbraandda Bblymerpeation B8FtikitippPel fayBY"Was
renoved. Tﬁe above- nenti oned washing operation was repeated 5 1] S After
r enovi Ng altlag wa € dotndotpopehi2 Ui Y @ e sir fReEer andeo %’E‘?’a’u%a{é*s Vas

dried for 9 hours at 120r under reduced pressure ¥ taknsgg 419 g9
of a conmpartdmtityAperEtbaesebi§ GREAVEFS ér)oé%(g}%%t v%r%eg%g‘%f %%DI [g, and F =

3.6 nnDlg%g-E%ifgzgfgfgggEo%%%%en&%%oﬁ%hﬁWﬂ%ﬁé%JQﬂeobtainedolefin

10 polymer showed, SCB = 15.7, Mw = 110000, Mw/Mn = 3.62, MFR =
0.649, MFRR = 58.7 and SR = 1.26.
[Example 24]

(1) Polymerization
Polymerization of Example 3 (3} was repeated, except that

15 15.0 mg of the component (A) obtained in the above Example 21

(3) was used as a solid catalyst component, the amount of the

heptane solution of triisobutylaluminum adjusted to a

concentrationoflnmml/mlwaschangedto4.5ml,agascomposition

inthesystemfoundbygaschromatographywascomposedofhydrogen

20 =0.509mol%andl-butene=2.84mol%,andahydrogenconcentration
of the ethylene/hydrogen mixed gas was 0.196 mol%.

As a result, 31.7 g of an olefin polymer having a good

particle property was obtained. Polymerization activity per

zirconium atom was found to be 6.3 X 10’ g/mol-2r/hour, and

95 polymerization activity per the solid catalyst component was

found to be 2110 g/g-solid catalyst component/hour. Further,
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Pol ynmeri zation of Exanple 3 (3) was repeated, except that 16.1 ng of the
conponent (A) obtained in the above Exanple 27 (2) was {sRevésbar 29061 d
catal yst conmponent, a gas conposition 5 in the systemfound by gas

chr omat ogr aphy was conposed of hydrogen = 0 .470 npl% and 1-butene = 2.72
mol %, and a hydrogen concentration of the ethyl ene/ hydrogen m xed gas was
0.188 nold. As a result, 78.5 g of an olefin polynmer having a good

particle property was obtai ned. Polynerization activity per 10 zirconium

atom was_found.to : 1081 g{neel sAbiBaur scand pol gnemMwzat Load@dtivity
per the EEFiagEQ%%?ésélggéﬁoﬁen mass found to be 4880 g/ g-solid catalyst

corrponen%lgg&w.___ uriheypr he aQltai nechrolLefiss poigrer shbwed, SCB = 15. 8,
MFR = 0. ., MFRR'='66.1 and SR = 1.44. 15 [Exanple 28] (1) Production of
cont act ﬁﬁﬁgH he(@sjln a 5 1 four necked flask purged with nitrogen, 2 1
of tetrahydrofuran and 1.35 1 (2.7 nol) of a hexane solution of

di ethyl zing @31fRle/ri)zawdia i ntroduced and cooled to -50. 20 To the m xture
was dropped a solution prepared by dissolving 251.5 ggél.S? nDI{ o%

pent af | uor ophepel yiner32@ tionodf Eoempeley dr0T LWas TRRS 2 D84 niSRASRE Beter

conpl etion of dropping, the mxture was gradual ly heated to_anhi e

t enper at a6e oamg oftthe embrﬁmn®h0m15,0t&rﬁil‘t%r1é‘aﬁ3¥‘§r aﬁﬁ'?’tehgﬁagﬁlﬁ gé] at
450C 25 for 1 hour. After cooling to 200C using an ice bat 3 -0 (2.09
mol ) of K20 wesudedmsea sohdderat HLEFt £ORPRFGAL - eaTQHn%é]ﬁ\kl)vgﬁgéPeZOOG a

result, a content was separated into a yell.ow t.ranspar QL oduct
and a yewagwcgépggﬂoggc§8 gﬁt%HQQ§nﬁﬂﬂﬁq%ﬁ$l°n IPRSRALGY erd EGUNA BY

gas chromatography was composed of hydrogen = 0.500 mol% and

10 1l-butene = 1.60 mol%, and a hydrogen concentration of the
ethylene/hydrogen mixed gas was 0.25 mol%.

As a resuit, 40.0 g of an olefin polymex having a goed
particle propérty was obtained. Polymerization activity per
zirconium atom was found to be 8.0 X 107 g/mol-Zr/hour, and

15 polymerization activity per the solid catalyst component was
found to be 2500 g/g-solid catalyst component /hour. Further,

the obtained olefin polymer showed, SCB = 21.0, Mw = 120000,

Mw/Mn = 3.61, MFR = 0.150, MFRR = 134 and SR = 1.20.
[Example 26]

20 (1) Polymerization

Polymerization of Example 3 (3) was repeated, except that

16.1 mg of the component (A) obtained in the above Example 1

{2) was used as a solid catalyst component, a gas composition
inthesystemfoundbygaschromatographywascomposedofhydrogen

25 =0.468mol%andl-butene=2.62mol%,andahydrogenconcentration

of the ethylene/hydrogen mixed gas was 0.189 mol%.
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of dropping, the mxture was stirred for 2 hours, and further stirred at
40C for 1 hour. The m xture was allowed to stand 5 all njgRtLyahbarboent
tenperature. Then, 72% by wei ght of the vyellow transparent |iquid product
and the whol e amount of the yellow gel product were separated from each
other and placed into different flasks purged with nitrogen, respectively.
Bothwere treated to renove avol atile conponent 10 by distillation and

dri ed under reduced pressure for 8 hours at 120 C. Thereafter, the solid

product originate heg s yel b oye taansnas entpdigme d pawihgta vesod
di ssolved in 31 %f}é%)@f%éh%lrof%ran, and the resulting solution was

transf e;é%ftiéféfpg?égéggl @3ls o awhie@n ta yeeldidqtrioducdcoiviginaed from

15 the oW gé had been placed. The m xture was allowed to

stand for, S aghicerbuh@rer alune,7 andio‘heyeafl-cdr /hried amder
reduced %)Jr]gcgcs’ﬁé?gﬁf %?Bg ngrs gt 120C. As a result, 374 g of a solid

product ?@fﬁ@i—ﬁhﬁ@ﬂon( 2rtPradycpeonté sohpdnemtalngt 200PPeReBt Wa$Hur
necked flask purged with nitrogen, 374 g of the solid product obtained in
the @boveoixanbeo@S1d) ang-salid afatatyshyReReRemndr €Ut ntFWokRe% and
stirred. To the mxture, 282 g of the sanme |ot heat-%rg&%gd_g@éﬁﬁ as that
used i n Exanpbeaifed2dlefiinapdédvmerhahawgfur 8CRas haabe 20C &nd stirred

for 25 2 hours. Thereafter, the solid conponent was allowed to _
preci pi tAFRR an80a6skhodr $Rpar tli-6 -of the upper |ayer was renoved. For the
conpletion of washing, 3 1 of tetrahydrofuran was added 195 15 Novenber
2006 theFeaBplend7hi xture was stirred, the solid component was al |l owed
toprecipitate, and a slurry portion of the uQ% r layer was renoved.
(1) Production of contact product
10 In a 5 1 four necked flask purged with nitrogen, 2 1
of tetrahydrofuran and 1.35 1 (2.7 mol) of a hexane sglution
of diethylzinc (2 mol/1l) were introduced and cooled to -50TC.
To the mixture was dropped a- solution prepared by dissolving
248.7 g {(1.35 mol) of pentafluorophenol in 360 ml of
15 tetrahydrofuranover25minutes.Aftercompletionofdropping,
the mixture was gradually heated to ambient temperature and
stirred for 2.9 hours, and further stirred at 40°C for 1 hour.
After coecling to 21C using an ice bath, 37.3 ¢ (2.1 mol)
of H,0 was dropped thereto over 1.4 hours. After completion
20 of dropping, the mixture was stirred at ambient temperature
for 2 hours, and further stirred at 50T for 1 hour. 2s a
result, a content was separated into a yellow transparent
ligquid product and a yellow gel product. Thereafter, the
mixturewascooledtoambienttemperatureandallowedtostand
25 allnight.Then,72%byweightoftheyellowtransparentliquid

product and the whole amount of the yvellow gel product were

separated from each other and placed into different flasks
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The above- nentioned washing operation was repeated 5 tines. After

renmoving the |iquid conmponent using a glass filter, the {£gbfdghe? 2086 dried
for 8 hours at 120- C under reduced pressure, thereby obtaining 452 g of a
conponent (A). Elementary analysis revealed Zn = 2.8 nmol/g, and F = 3.6
mmol /g. (3) Polynerization Polynerization of Exanple 3 (3) was repeated,
except that 10 14.0 ng of the conponent (A) obtained in the above Exanple
28 (2) was used as a solid catal yst conmponent, and a gas conposition in

the system found by gas chromat ography was_ conposed of_ hydro 571 nol d
and 1-bupenged iM% rmitrogena K@ﬁﬂetqt#%‘?%ygngf’%in 5T | r%%?g%egohavi ng a

good 15 particle property was obtaipned.,  Pol. r i il L REF
zi rconi unempym dasolatihdet 6068011.95’txgi'oglafg'r]fé‘lq?aé!rf%(g)uar, ?r? © pol ymeri zati on

activity per the solid catal yst.conpo t _ L e bkt Grgssol i d
cat al yst re6RFSReRELFAN:® I‘—ﬁ?’rl%lﬁ’erh,ou %e%ecgl%tz\ﬁed&lgﬁggian pol ymer showed, SCB

- 16.1, MFR.= 0,965, . 20.MRR,= 66. £154:38rahBpamde: 29quid) In a
51 foursﬁéc‘:kieﬁrf’agglz Bﬁ%ggﬁvﬁ%ﬁ@ﬁi%{fgggﬁfe%l%ﬁofat etrahydro?Jl?ruaJEl ;nd

1.35.1 (2.7 .,m0l) e M 80 orbgohadiat hybmi tice (2 Fodv HYeler e
intréducgﬁogﬁg’tcggﬁegh?gg@%d ! Touthe m xture was dropped a sol ution
pr epar ed . hy 3dic$S Qe 10 n d96adBelioveraers 20@urS1eskgd( £13EknBIur 4fd
pent af | u8ropheno| in 390 M of tetrahydrofuran over 25 mnutes. Af ter

conpl et | gA t@f nUEePRend, anthe Iroft ties raaY AgraRiERD W ae AP T S1&HS Wi
tenperature and 4 5
The mixture was allowed to stand for 3 days. Under reduce

pressure, a volatile component was removed by distillation,
10 and the residue was dried under reduced pressure for 8 hours
at 120C. As a result, 376 g of a solid product was obtained.
(2) Production of component (A)
In a 5 l'four necked flask purged with nitrogen, 376 g
of the solid product obtained in the above Example 27 (1) and
156 .3loftetrahydrofuranwereintroducedandstirred,Tothemixture,
272.3gofthesamelotheat—treatedsilicaasthatusedinExample
1 (2) was added. The mixture was heated to 40C and stirred for
2 hours. Thereafter, the solid component was allowed to
precipitate,amﬂaslurryportionoftheupperlayerwasremoved.
20 For the completion of washing, 3 1 of tetrahydrofuran was added
thereto,themixturewasstirred,thesolidcomponentwasallowgd
toprecipitate,andaslurryportionoftheupperlayerwasremoved.
Theabove-mentionedwashingoperationwasrepeatedstimes.After
removing the ligquid component using a glass filter, the residue
25 was dried for 9 hours at 120°C under reduced pressure, thereby

obtaining 419 g of a component (A). Elementary analysis revealed

%n = 2.4 mmol/g, and F = 3.6 mmol/g.
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stirred for 3 hours, and thereafter further stirred at 38t 5 for 1 hour.

After cooling to 18cC using an ice bath, 37.74 g (2.09 Plpyv@hndd2phyas
dropped thereto over 1.4 hours. As a result, a content In t%e flask turned

to a yellowish' white slurry. After conpletion of dropping, the m xture
was stirred for 2 hours, and further stirred at 40t for 1 hour. The

m xture 10 was allowed to stand all night at anbient tenperature. Then,
72% by wei ght of the liquid product and the whol e anount of the solid

pr oduct e .S r.at. Ny each other and placed into different flasks
pur ged vmvt\ﬁﬁ Rioﬁ&g‘é%nl%%rtégggctivel y. Both were treated to renove a volatile

conponent by 15 di stiJ;l atHs G«xdniad 8 whedtepes ped s exoepftoth8thour s
at 120t. Theregfoggrﬁ‘fe%lh%t%%ﬁ gfprodg%t o?idgga)ir nated fromthe |iquid product
was di ssQlvedyigngd 4n&fcdhsrdyer @f uroita iaret itrhe&heeabloven§xeBPdei 8A was
transferred’in“a 5 1 flask, in which the solid product originated fromthe
solid pregyciyadOubad deen yiickdatBlyst xompensad apl gRedcPBPSEARYCPor 69
hours at anbient tenperature, and dried under reduced pressurg for 8
hour 5 at 1 hA0(e s P tamTesuid by 883 cipromad ogslaRh ¥ »8 GOIPRES I VoPErReEe™ (2)
Production of conponent (A) 25 In a 5 1 four _necked fl ask gugﬁged wiﬁh

Ni t r ogen = G847 @modE anidel Swlieher 8dUEMUk o2 RE 8 HFAEIRLTLERUECE ARSI 20 (1)
and 3 1 of tetrahydrofuran were introduced and &t*ééed.lgo the mxture ,
197 15 Noferber ex00deng/hyfinsgoahdristfft 937 TRVt 184t %1 1ica as that

used in Exanple 1 (2) was added. The m xture e 0;
stirred for 2Msodr §¢S¥dredPrer 9 P eago?l&ﬁ %Eﬁﬁéﬁgﬁ’?gv\g?bgfléo\%e 6?%

particle property was obtained. Polymerization activity per
10 zirconium atom was found to be 1.6 X 10® g/mol-Zr/hour, and
polymerization activity per the solid catalyst component was
found to be 4880 g/g-solid catalyst component /hour. Further,
the obtained olefin polymer.showed, SCB = 15.8, MFR = 0.783,
MFRR = 66.1 and SR = 1.44.
15 [Example 28]
(1) Production of contact product (e)

In a 5 1 four necked flask purged with nitrogen, 2 1
of tetrahydrofuran and 1.35 1 (2.7 mol) of a hexane solution
of diethylzinc {2 mol/l) were introduced and cooled to -50C.

90 To the mixture was dropped a solution prepared by dissolving
251.5 g (1.37 mol) of pentafluorophenol in 390 ml of
tetrahydrofuranover25ndnutes.Aftercompletionofdropping,
the mixture was gradually heated to ambient temperature and
stirred for 3 hours, and thereafter further stirred at 45T

25 for 1 hour. After cooling to 20C using an ice bath, 37.72

g (2.09 mol) of H,O was dropped thereto over 1.4 hours. As

194




[ IR

precipitate, and a slurry portion of the upper layer was r

conpl etion of washing, 3 1 of tetrahydrofu?gn Wasyadded 1§£g¢?££;zg¢r£0r the
mxture was stirred, the solid conponent was allowed toprecipitate, and a
slurry portion of the upper layer was renoved. The above -rrentione’dvvashi ng
operation was repeated5 times. After renoving the |iquid conponent using a
glass filter, the residue 10 was dried for 8 hours at 120cC under reduced
pressure,. thereby obtaining 403 g of a conponent (A). Elenmentary anal ysis

revealed Zn = 2.3 mmwl/g, and F = 3.2 ./ Q. ' '

Pol ynerizaté snldi ©eeprend (3§ %\%Bai‘:éfiggltoéa,%oeégéﬁiglf’ﬁgfe‘ihﬁ%tp%%ftng of
the conponent (A) obtained in the above . .Exa due 1_29 £RL VR qeec{-ae%a solid
gﬁ: glr%fE)lt:‘gﬁﬁ@n@ﬁto,dué’ba%“%oﬂpﬁgi}f’gngeiln pt’%g s%/s’te'?n? gungmg)y gals

ol d. A rRIE Wgagﬁotgg%irgi%fé¥gwso%%q%rze@fo§2§ Wil anchd futener = 2. 78

ron ~ of the ethyl ene/ hydrogen m xed gas was

0.183 ol dy 205 4peSubLc Shys Oindol 648 ek WEIohes 7 stagube

particl e was obt al ne ol yneri zation activit [
y per zirconium atom
\tAﬁZ fst')gluln 1%§%g§h%-Qtérﬂ@ﬁeﬂé@émﬁéésaauﬁ:@ .amrtenpoligsebiyrecigntaefithey per

yst conponent was found to be 3580 g/g-solid catal
. st
conponenyf oyl tRurddifire®t Lhgualdt pmethot ednd 'pbeywhpl@hmnts(%f: 15 8
MFR = 0.600, MRR = 92.0 and SR = 1.26. 198 15 Novenber 2006 [ Exanpl e 30]
(1) Prodgséi g8ldiowanhgirpdodbcwere) separatadfbhpmnéekdy °ftI?’§s’$< Eb‘h‘ﬂ;ed
with nitrogen, 238 m of tetrahydrofuran and 18Q.5 nj 4361 mmol ) of a
hexane placed into different lasks purged with nitrogen,
respectively. Bothwere treated toremove avolatile component
10 by distillation and dried under reduced pressure for 8 hours
at 120C. Thereafter, the solid product originated from the
vellow transparent liguid product was dissolved in 3 1 of
tetrahydrofurén, and the resulting solution was transferred
into a 5 1 flask, in which the solid product originated from
15 theyellowgel product hadbeen placed. The mixture was allowed
to stand for 69 hours at ambient temperature, and thereafter

dried under reduced pressure for 8 hours at 120C. As aresult,

374 g of a solid product was obtained.

(2) Production of component (A)

20 In a 5 1 four necked flask purged with nitrogen, 374 g
of the solid product obtained in the above Example 28 (1) and
31of tetrahydrofuranwere introducedandstirred. To themixture,
282 g of the same lot heat-treated silica as that used in Example
1 {(2) was added. The mixture was heated to 40C and stirred for

95 2 hours. Thereafter, the solid component was allowed to
precipitate, and aslurry portion of the upper layer was removed.

For the completion of washing, 3 1 of tetrahydrofuran was added
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5 solution of diethylzinc (2 nol/1) were introduced and cooled to -651C. To
the m xture was dropped 81.7 ml (181 nmmol) of a terahydyo{igramesabtd i on of
pent afl uorophenol (2.21 nol/1) over 25 mnutes. After conpletion of
dropping, the m xture was gradually heated to anbient tenperature and
stirred for 10 3.2 hours, and thereafter further stirred at 40- C for |
hour. After cooling to-20~C using an ice bath, 4.9 m (272 nmmol) of H20
was dropped thereto over 1.3 hours. As a result, a content in the flask

turned 1o, 2 ¥eh! RUSHILEL BISW T derdd | fhe LA 8bhPonOA L WadRPI IGved he

m xt ure stirfré ours, 15 and further stirred at 50~C for 1 hour.

The m XtEB%r}[g%g_p@_:t{a%\ljﬁﬁgan&Q (329 S84t 16 9BE tile BPPELNLyLE Ry Bémteed .

Ther eaft er; product and the solid product were separated from

each ot ‘i‘ﬁ% a80% eRhRGad Jrd Oyl {185 6pbrkaskwanir gesa ved b titesogefter

respectively. Both were treated to renove a volatile conponent 20 by
distillatbppvang whe ad quideconpanest ywiassarglins £ lHmr sthetragolie As a
result, 48.2 g of a solid product originated fromthe |iquid product and
16.5 5y 0fa8 &Pléd P RUEbueki gt Nadc®@ uhdem rhéduselli pressdnet Wrerekibt ai ned.
(2) Production of conmponent (A) 25 In a 50 m four necked flask purged with
ni t rogenpob#adfiing 452 ghef aciampomeadutd) o fmrnicry PB#\lﬁ’Héssﬁ‘f?)g]pﬁ‘gduct
obtained in the above Exanple 30 (1), 2.90 g of the sane |ot heat-treated
199 15 NBuembdr820061/gi.| pad Hs=t Bat® T8€d/i%r Exanple 1 (2) and 30 m of
tetrahydrofuran were introduced and stirred for 2 hours at 40C. The solid
conmponent 3haBoarmeRédatdopr eci pitate, and a slurry portion of the upper

layer was rem’ﬁ’gfymggﬁz%@ioﬁoo@k?;%h%ﬁe% (%S‘Dgggep?é%ted, except that
10 14.0 mg of the component (A) obtained in the above Example 28
(2) was used as a solid catalyst component, and a gas composition
in the system found by gas chromatography was composed of hydrogen
= 0.571 mol% and l-butene = 2.69 mol%.
As a result, 75.8 g of an olefin polymer having a good
15 particle property was obtained. Polymerization activity per
zirconium atom was found to be 1.5 X 10® g/mol-Zr/hour, and
polymerization activity per the solid catalyst componént was
found to be 5410 g/g-solid catalyst component /hour. Further,
the obtained olefin polymer showed, SCB = 16.1, MFR = 0.965,
20 MFRR = 66.2 and SR = 1.38.
[Example 29]
(1)
In a 5 1 four necked flask purged with nitrogen, 2 1
of tetrahydrofuran and 1.35 1 (2.7 mol) of a hexane solution
25 of diethylzinc (2mol/l) were introduced and cooled to -58C.

To the mixture was dropped a solution prepared by dissolving
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20r1dof tetrahgdrofurﬁr maz added thereto, the mxture was stirred, the

I d conponent was allowed to precipitate, and a slurr '

upper layer was renoved. The above-nentioned washing o%éﬁg??%%@aé?06the
repeated 5 times. Af ter renoving the liquid conponent using a glass
filter, the residue was dried for 8 hours 10 at 120t under reduced
pressure, thereby obtaining 5.19 g of a component (A) . Elementary
analysis revealed Zn = 1. 5 mol/g, and F = 4.4 nmmol/g. (3) Polynerization

Pol ymeri zati on of EX

t Qfaf 3 g&éénﬁ (@) (t bbd gip’ﬁg&?i ﬁ r@ggﬁgggg&g%ﬁg@gpﬁ? tz?géla's“iﬁé’éfg ' gs " SLI i d
C ne a_gas .co |t ] ' i

chr omat o5Fa e s SrAE S E RS e e g SYBSIR SR ns-_

.75 mold,, a yvdragen, sancanty aldantd ¢lo b ety lened dwyat niixed
was O. 18§hﬁoﬂ%xac§%e£3% gggul tCEl O%. 2 g of 0an ollefl?% pol yér]rbér ﬁgsﬁ%gegoggs

particl egl%ri d P ablaignedndehyrid Ziodi ofuatheyi syipeed aitr 38R um at om
was found to be 2.1 X 108 g/ nol -Zr/hour, and polynerization activity per
the spli ¢qgatahysir Cammonentowdsngf aondsf® being7@ng/igesdlath cad bl Y4t
component/ hour. Further, 25 the obtained ol efin polynmer showed, SCB = 14.3
MFR = 0. 5502 . OFRR D) &F HAnwaSR drdpped bheresoNevedr LEMITS BxAfpl e 31]

(1) Production of contact product (e) In a 300 ni four necked flas d
wi th niteogesultosa Wnﬁﬁnfcei-ﬂahlyﬁr%}r%l?%nt%eQot?rla @ﬁ%?hlﬁhﬁgﬁgggﬁg

solutl Onsl?:roxfy.dih?ftt@g g(iargglgiz:irg)%l é%)drvo\eggpeirilélg rt%deul(f\&gt?ﬁ:% &lesaéjlff’eéc'

forzhnurs,andfurtherstirredat4dt for 1 hour. Themixture

10 was allowed to stand all night at ambient temperature. Then,
72% by weight of the liguid product and the whole amount of
the solid.produét were separated from each other and placed
into differenf flasks purged with nitrogen, respectively.
Both were treated to remove a volatile component by

15 distillation and dried under reduced pressure for 8 hours
at 120C. Thereafter, the solid product originated from the
liquid product was dissolved in 3 1 of tetrahydrofuran, and
the resulting sclution was transferred in a 5 1 flask, in
which the solid product originated from the s50lid product

20 had been placed. The mixture was allowed to stand for 69 hours
atambienttemperature,anddriedunderreducedpressurefor

8 hours at 120C. As a result, 387 g of a solid product was

obtained.
(2) Production of component (a)
25 In a 5 1 four necked flask purged with nitrogen, 387 g

of the solid product obtained in the above Example 29 (1) and

3loftetrahydrofuranwereintroducedandstirred.Tothemixture,
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To the m xture was dropped 14.5 m (32 mmol ) of a terahydrofuran solution
of pentafluorophenol (2.21 nol/1) over 50 m nutes. Aftefs §8{&h&iri2006 of
dropping, the m xture was further stirred for 1 hour at 5 C. After cooling
to 20°'C using an ice bath, 10 7.3 m (72.3 nmol) of a tetrahydrofuran
solution of H20 (9-9 nol/1) was dropped thereto over 1 hour. After
conpletion of dropping, the mxture was stirred for 2 hours, and all owed
to stand all night at anbient tenperature. Thereafter, the mxture was

stirred under ref lux conditiqn_ .o WIS thadd Afed@ ihdmpld 46 n
of a yel &% Pan FQH‘FOQ%thei%gn(t%?sateo ?gilﬂgd. (2) Production of component

(A) In a 50 mM four, necked fl I ' N4 r n . 981 a@fféhe same
| ot heat L tYZh"&F infineg‘a gget%{é?%g%g&ﬁh%g%& Jé& 421g€1a(n % aﬁﬁg% m of the

yellow tyansparent Thlgggi ¢ bt ai ped ispltile abeyenEnanpias 3dllbyederto
i ntroducéd and stirre or 2 hours at 40C . After renmoving the liquid

comonenbrgéhg%tgtgl as™ bid hefry pbheioasifiitice wppewakiteer Fatsi ramoved h each
30 mi of“tefrahydrofuran, and dried for 8 hours at 120C under reduced

Pr essyr epokhetelyma <l BiEngasSh B9y, of 1ot depoaddrofjurad vasR il

anal ysis revealed Zn = 2.0 mol/g, and F = 2.0 mmol /g. %3) Pol rrerciization
201 15 NeMepbeb , 206mikolyewmszetione df tErHRH i QORI RA “ﬁa@p‘%]a{‘é‘ﬁe, except
that 14.6 ng of the conponent (A) obtained in the above Exargll‘e 31 d(2) was
used as gopaldod phdtzey.send argdonamt PORRECR CF AN IRV LAVEH AT TR €5t em

found by gas chromat ography was co d.of hyd = . 1
1- gut enngeZlbwmal,tgionpegwashingronl):g?:gti%nw SJ.[g eegteEStlgriessq Af’PéJ‘.j and

removing the liquid component using a glass filter, the residue

10 was dried for 8 hours at 120°C under reduced pressure, thereby
obtaining 403 g of a component (A). Elementary analysis revealed
zn = 2.3 mmol/g, and F = 3.2 mmol/g.

(3) Polymerization
Polymerization of Example 3 {(3) was repeated, except that

15 14.3 mg of the component (A) obtained in the above Example 29
(2) was used as a solid catalyst component, a gas composition
in the system found by gas chromatography was composed of hydrogen
=0.523mol% and 1-butene=2.78mol%, and a hydrogen concentration
of the ethylene/hydrogen mixed gas was 0.183 mol#%.

20 As a result, 51.2 g of an olefin polymer having a good
particle property was obtained. Polymerization activity per
zirconium atom was found to be 1.0 X 10®° g/mol-Zr/hour, and
polymerization activity per the solid catalyst component was
found to be 3580 g/g-solid catalyst component/hour. Further,

95 the obtained olefin polymer showed, SCB = 15.8, MFR = 0.600,

MFRR = 92.0 and SR = 1.26.
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As a result, 65.1 g of an olefin polyner having a good particle propert
was obtai ned. Polynerization activity per 2 ¥ D propert y

1.3 X 108 g/ nol -Zr/hour, and polynerization activity per the solid
catal yst conmponent was 10 found to be 4460 g/g-solid catalyst
conponent/ hour. Further, the obtained olef in polymer showed, SCB = 13.8 ,

MFR = 0.

cont act

di et hyl z

14, MFRR = 138 and SR = 1.10. [Exanple 32] (1) Production

zi rconi um at o Waserhpar2@060 be

of

product (e) 15 In a 200 m four necked flask purged with nitrogen
40 mn ofEﬁg%é§Qy959furan and 40 m (80 nmol) of a hexane sol ution

nc

was droppe 4. 3 . (80 I f '
35 di {1 bl oBReRRI 2 Sranal ) phader Bl £2Y 50 After conpletion
dropping, they i Xt yre wan,Stiddiety ! #iasR0 plrtdesyn SACta0G e (168

stirred
0.72 m
conpl et i

for m nut és " at

Ié%‘oogp?%)tra?fymﬂ‘@énq&ﬁﬁpe@ ot.heret of DYErmBOLNi Dt @s heAfarey

of

of

After cooling to 20r using an ice bath,

roppi'ng, the mxture was stirred for 60 m nutes at 20C ,

O ndbl /1) were introduced and cooled to -5t. To the m xture

25

and fsur thefugtion 8¢ d.0&tAZ0zAmeUl Mm@l / BPoeréds et reduced and wialedel | ow
slurry product was obtained. It was allowed 202 15 Novenber 2006 to stand

al | nightoateafthi eny teapeiature. wisedeanred &l.Yonht (L8 lcBMSIe

r emoved

| ugder r edl Uk lpy @s e ineanag o Ly tiesupE, Paat 2f4uerophrn?
obtained. 5 (2) P '
(2). Producti on of COMRONERL: (A okMafopBatly W RIGKSH ! ask

pur ged WPYRTNZbrBiBHtes 32fter ¢

10

15

20

25

was gradually heated to ambient temperature and stirred for
3.2 hours, and thereafter further stirred at 40C for 1 hour.
After cooling to 20C using an ice bath, 4.9 ml (272 mmol )
of H,0 was dropbed thereto over 1.3 hours. As a result, a
contentintheflaskturnedtoeayellowishwhiteslurry.After
completion of dropping, the mixture was stirred for 2 hours,
and furthelr stirred at 50C for 1hour. Themixture was allowed
to stand all night at ambient temperature. Thereafter, the
liquidproductandthesolidproductwereseparatedfromeach
otharandplacedintodifferentflaskspurgedwithnitrogen,
respectively.Bothweretreatedtoremoveavolatilecomponent
by distillation and dried under reduced pressure for 8 hours
at 120C. As a result, 48.2 g of a solid product originated
fromtheliquidproductandlﬁ.5gofasolidproductoriginated

from the solid product were obtained.

(2) Production of component (A)
In a 50 ml four necked flask purged with nitrogen, 4,41
g of the solid product originated from the solid product obtained

in the above Example 30 (1), 2.90 g of the same lot heat-treated
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g of the yellow solid product obtained in the above Exanple 32 (1), 30 m
of tetrahydrofuran, and 3.03 g of the same |ot heat-tregied.sidd 2606s that
used in Exanple 1 (2) were introduced 10 and stirred for 2 hours at 40- C.
After renoving the liquid conponent using a glass filter, the residue was
washed 5 tines wth each 30 mM of tetrahydrofuran, and thereafter dried
for 8 hours at 120C under reduced pressure, thereby obtaining 3.00 g of a
conponent (A) . Elenentary analysis revealed Zzn = 1.1 mol/g, 15 and F =

1.3 mol g ; L2atiPBxAng14-1 obyren@ubasl avet egubppadofithna
stirrer, s%ﬁ%%?%ﬁ?%%n drli edxunger rgduced pressure and thereafter purged

with ar LR SRCHN shygregerovas hediriherei 010, obhai Boaido0
parti al %rgggs\é(?j:c of 0.e 012 I\/Psa, 700 g of butane and 50 g of 1-butene were

fed therebhponReétt a8 allewpear 8bd e @ipitwtaytanl & elwasy parsédnt of70C .
Thereafter, ethylene was fed therein to obtain a partial pressure of 1.6
MPa, andthbeuppeterayes vedsaienioved.. FAs the exmpletien gl weshdmdogfaphy
anal ysis, a gas conposition 25 in the systemwas found to be hydrogen =

0. 50 5ol dlarfitétbahgdeofuran wox added therete rRMLEANTRALHABEETOI 0 nl  of
a heptane solution 203 15 Novenber 2006 of triisobutylal ym num adj usted
to a contéet salliidncomponemsl wais. alsawedstpyRrgcipnisstal. apdadt 6£]H’éﬁ

solution of racem c _ethylenebis (1-indenyl zé)r ni um di chl or | denagj ust ed
to a CcORGEHLPA Pén the MAReHIIVAT “aii li%‘écngei " 0 ?)?OY?l'em%%Jﬁ*b neht 5 (A)

added | hEPBRGTOBISAEr 1O PPa T SRe i £ releBart v er L BT R e BT 1
feedi ng acgm%torﬁéln nuesﬂ‘é’%rSESQs rPi)i%%r, the residue was dried for 8 hours

10 at 120C under reduced pressure, thereby obtaining 5.19 g of
a component (A). Elementary analysis revealed Zn = 1.5 mmol/qg,
and F = 4.4 mmol/g.

(3) Polymerization
Polymerization of Example 3 (3} was repeated, except that

15 13.5 mg of the component (A) obtained in the above Example 30
(2) was used as a solid catalyst component, a gas composition
in the system found by gas chromatography was composed of hydrogen
=0.493mol% and 1-butene=2.75mol%, andahydrogenconcentration
of the ethylene/hydrogen mixed gas was 0.188 mol%.

20 As a result, 106.2 g of an olefin polymer having a good
particle property was obtained. Polymerization activity per
zirconium atom was found to be 2.1 X 10® g/mol-Zr/hour, and
polymerization activity per the solid catalyst component was
found to be 7870 g/g-solid catalyst component/hour. Further,

95 the obtained olefin polymer showed, SCB = 14.3, MFR = 0.550,

MFRR = 64.0 and SR = 1.20.
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gas (hydrogen= 0. 25 nold) so as to keep the whole pressure constant. As a

result, 7 g of an olefin polymer having a good particle {ONBIQREH:DBOSAS
obt ai ned. Pol ynerization activity per zirconium atomwas found to be 1. 4

X 107 g/ ol -Zr/ hour, and polynerization activity per the solid catalyst
conponent was found to be 370 g/g-solid catal yst conponent/hour. Further,
the obtained olefin polynmer showed, Mv = 8.44 X 10, MM Vnh = 2.16, and [ 77
] = 1.35. 15 [Exanple.33] (1) Production of contact product (e) In a 200
n four neglsgedifl a3k purged with nitrogen, 40 m of tetrahydrofuran and 40
m (80 mol) oOf a hexane solution of diethylzinc (2. 0 nol/1) were

introduc?q)a@%(ﬁﬁ%@?oﬁoofsggnégbgbp%ggugkxq%qe was dropped 34. 3 m (80
ydr o

nmol ) of *‘a‘’tera uran~ solution of perfluoro-tert-butanol (2.33 nol/1)

over 120 m nyheg.3é¥ el AP heldidg @léﬁi@?ﬁiﬁ@adh\hﬁtmﬁﬁdw&gmii B06rred
for 90 mnutes at 5¢cC and further stirred for 70 mnutes at40t . After

cool i Ng 19 FO1G tusdigaBsfheanbahll, 4 OmI2( 8 niwdl ol p MRSk afe MO wakomr opped
thereto over 80. minutes. After conpletion of dropping, the m xtyre was
stirred bar a6 thiyldiasc at2 2817 1) wode 150 Novduped aodscod@d ot Ker- stirred

for 120 mnutes at 409C. As a result, a white fe||OM/SO|Uti0n was
obt ai nedTol thewas xgirevweds doonrad 1 4al5 mhil §Rimee L hefi 2 heredHEri T an

Thereafter, a volatile conponent was_renoyed by distillation and t he
resi due ®adudign of PGPthHdlﬂ%O%]?e'i%c@ u%gé?oiégb‘lc%ﬁeﬁfge JHEITER

et FEE PGSR A PO, Pk SRR AT 2k sy on o
for 1 hour at 5C. After cooling to 20C using an ice bath,

10 7.3 ml (72.3 mmol) of a tetrahydrofuran solution of H.0 (9.9
mol/l) was droﬁped thereto over 1 hour. After completion of
dropping, the mixture was stirred for 2 hours, and allowed
to stand all ﬁight at ambient temperature. Thereafter, the
mixturewasstirredunderrefluxcondition(GBTI)fmrBhours.

15 As a result, 146 ml of a yellow transparent solution was

obtained.

(2) Production of component (A)
In a 50 ml four necked flask purged with nitrogen, 2.93
g of the same lot heat-treated silica as that uéed in Example
90 1 (2) and 47 ml of the yellow transparent liquid obtained in

the above Example 31 (1) were introduced and stirred for 2 hours

at 40°C . After removing the liquid component usingaglass filter,

the residue was washed 5 times with each 30 ml of tetrahydrofuran,
and dried for 8 hours at 120C under reduced pressure, thereby

25 obtaining3.89gcﬁfacomponent(A).Elementaryanalysisrevealed
Zn = 2.0 mmol/g, and F = 2.0 mmol/qg.

(3) Polymerization
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g of the yellow solid product obtained in the above Exanple 33 10 (1), 30
m of tetrahydrofuran, and 3.09 g of the sane |ot heat-t¥§$ﬁﬁghm%&hb@§ as
that used in Exanple 1 (2) were introduced and stirred for 2 hours at 40-
C. After renoving the liquid conponent using a glass filter, the residue
was washed 5 tines wth each 30 mMl of tetrahydrofuran, and thereafter
dried for 15 8 hours at 120t under reduced pressure, thereby obtaining 4.39
g of a component (A) . Elenentary analysis revealed Zzn = 2. 8 mmol/ g

and F = 3.4 8) a POLY B E%ahp08 (3 ) walreie atedcéavepeduigiped with
a stirrer, mg?giig%ﬁ£§%%gbeen driedbunder reduced pressure and thereafter

purged w i hg £ 9Nt 18 SYAC YA obydtaganinashé exboherkskample 6t ai n a
partial pressure of 0. 012 MPa7700 g of butane and 50 g of 1-butene were
fed therginywaandstheis a soamaecat algs dicorippreutackpd@ gas cammiosdd- R 70cC.
Thereafter, ethylene was fed therein to obtain 25 a partial pressure of 1.6
MPa, andin bBesystam fasndbyhids cbdomapegnaphy was efmee @ o0& YSHRAISSr aphy
anal ysis, a gas conposition 205 15 Novenber 2006 in the systemwas found
to bé hydrogeal m615landl d-bntedebat @rd0 BO2F.47 npl % . To the resultant

was added 0. 9 ml of a heptane solution of triisobut H9Iuninun1qgh¥sted to
a concentrati oksof neswbt/n8s. 1 Il H8ELIH PRI B # S0l uti on

of racemc 5 ethylenebis (1-indenyl i rconi um di chl.ori js 6%% 0 a
concent rea¥bhcbe ErepﬁﬁFFnW?SaHHtPHéﬁézo.@H¥Eegﬁzéﬁé°€b%%%%gﬁﬁﬁi( 2
obtained in the above Exanple 33 (2). as.a_sqlid.catal yst nepts wer e
added t heteeenivs| sker; yas Sﬂuw&s(CSaPPi davon 1o B AR R
feeding 381%2%&%2%1@@9&99@&9‘ 15(&‘9 the solid catalyst component was

10 found to be 4460 g/g-solid catalyst component/hour. Further,
the obtained olefin polymer showed, SCB = 13.8, MFR = 0.14, MFRR
= 138 and SR = 1.10.

[Example 32]
(1) Production of contact product {e)

15 In a 200 ml four necked flask purged with nitrogen, 40
ml of tetrahydrofuran and 40 ml (80 mmol) of a hexane solution
of diethylzinc (2.0mol/1) were introduced and cooled to -5C.
To themixture was dropped 34.3ml (80 mmol) of a terahydrofuran
solutionof 3,5-difluorophenol (2.33 mol/l) over 120 minutes.

20 After completion of dropping, the mixture was stirred for
90 minutes at 5C and further stirred for 70 minutes at40tC,
After cooling to 20T using an ice bath, 0.72 ml (40 mmol)
o‘f H,0 was dropped thereto over 80 minutes. After completion
of dropping, the mixture was stirred for 60 minutes at 20C,

95 and further stirred for 120 minutes at 40°C. As a result,

a white yellow slurry product was obtained. It was allowed
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10 gas (hydrogen=0.25n01% so as to keep the whole pressure constant. As a
result, 13 g of an olef in polyner having a good parti cl g5 NBYQREGDOSAS

obt ai ned. Pol ynerization activity per zirconium atomwas found to be 2.6 X
107 g/ nol -Zr/ hour, and polynerization activity per the solid catalyst
conponent was found to be 650 15 g/ g-solid catal yst conponent/hour.

Further, the obtained olefin polynmer showed, SCB = 14.3, MFR = 0.96, MRR
= 44.5, SR =1.40, Mv = 8.98 X 104, MW Mh = 2.65, and [77] = 1.33.

Exanpl e ,34] (1) Producti f_contact 2Qy m af
nocked TihokEpURYEE MiRSE (7 bGBROLE . oot B PEhydral o and 40 i (80

mml ) of a hexane solutio ' Lz} A€ : i GAN R eeksnidueduced
and cooI‘éle?Bligﬁﬁmp%e?ﬁé”a%sfﬁ?ﬂﬁg{erg&/a g%é%%&&%ﬁ?rﬂh( 80 m?rol) of a

t erahydrof uran. soluti gn i, ds 1ad, 3283- hgdall wefandepropassiire2. 3& nol / 1)
25 over 12 %%\ﬁ esk5yA%1er L(l:orrpé?etion of dropping, the mxture was stirred

for 90 mj t C h i reaoll £ drpra@ects wisy eribeainede 70
npLes1gt 324G Ang derahgelsiow D
m nutesnaat4%)§% After cooling to 20cC using an ice bath, 0 .72 m (40
mol § of ( 2RPredudt bppedft ARFRPBEBYef 280 minutes. After conpletion of

Stirred for 120nm Mt 88 §ous BoekeasElaSPaltt Yl Jriin TR TR o e
Ther car 1#10f 4FoVRLLPE EORMETTTONGE PEATAT by Se: FPPYbPERsnaLe s o
LS5 B T A e AR Sgp g ey o enrsands s el
heat-treated silicaas that usedin Example 1 (2) were introduced
10 and stirred for 2 hours at 40°C . After removing the liquid
component using.a glass filter, the residue was washed 5 times
with each 30 ml 6f tetrahydrofuran, and thereafter dried for
8 hours at 120°C Aunder_reduced pressure, thereby ocbtaining 3.00
gof acomponent (A). Elementary analysis revealedZn = 1.1mmol/g,
15 and F = 1.3 mmol/g.
(3) Polymerization
A 3 1-volume autoclave equipped with a stirrer, which had
been dried under reduced pressure and thereafte_:r purged with
argon, was made vacuum, hydrogen was fed therein to obtain a
20 partial pressure of 0. 012 MPa, 700 g of butane and 50 g of 1-butene
were fed therein, and then a temperature of the autoclave was
raised to 70C. Thereafter, ethylene was fed therein to obtain
a partial pressure of 1.6 MPa, and the system was stabilized.
As a result of a gas chromatography analysis, a gas composition

95 in the system was found to be hydrogen = 0.50 mol% and l-butene

=2.62mol%. To theresultant was added 0.9ml of aheptane solution
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(2) Production of conponent (A) In a 50 ml four necked flask purged with
nitrogen, 6.53 g of the yellow solid product obtained iistBecab@reo&Exanpl e
34 (1), 30 m of tetrahydrofuran, and 3.11 g of the same |ot 15
heat-treated silica as that used in Exanple 1 (2) were introduced and
stirred for 2 hours at 40C. After renoving the liquid conponent using a
glass filter, the residue was washed 5 tines wth each 30 m of
tetrahydrofuran, and thereafter dried for 8 hours at 120C under reduced

pressur e, etiher ahy bt A Nirth v ad4u2@ed 0f aacoamonsitiqApE 1 Enehiht ary
analysis revealed Zn = 2. 9 mol/ g, and F = 3.0 mol/g. (3) _

Pol yneri gakic@2sAv3 1y, vobups awl ocifave erpiygrer wiolmtdodti prerrag@feh had
been dried under reduced pressure and thereafter purged with 25 argon, was
made vacgihy ley@bagdn ~daslehyd jtigrsimiumn 3chilerd dsar £AdNSHCEsstPe Bf 0.
012 MPa, 700 g of butane and 50 g of 1-butene were fed therein, and then a
t enper at goaceh tidae iaut of| 2ave medy m1202nd5thew kbl MEDOE thei SYRPPREHBY
Thereafter, ethylene was fed therein to_obtain

VPa, nd (Rhe obpetontvas ShabrbPrEdExanzla 1osiP) BF & BabiarroRarSiaphy
o1 d andcombanens 5eze2a88ohoFBeTRE0r hEoF ERRF FARE Wil *AAALA D CE T of A
e e Fomuebusey ne e, Wil B Phhadh SR baePpseReaat qlisa of 1
2 U ol AR G 18 0N £ e e B P e T the. above
Exanpl e %As'; gzkegﬁl@,sql .bdofag.ﬁl ¥$b£in polymer having a good particle
10 property was obtained. Polymerization activity per zirconium
atomwas found tobe 1.4 X 107 g/mol-Zr/hour, and polymerization
activity per the solid catalyst component was found to be 370
g/g-solidcatalyst component/hour. Further, the obtained olefin
polymer showed, Mw = 8.44 X 10%, Mw/Mn = 2.16, and [] = 1.35.
15 [Example 33]
(1) Production of contact product (e)
| Tn a 200 ml four necked flask purged with nitrogen, 40
ml of tetrahydrofuran and 40 ml (80 mmol) of a hexane solution
of diethylzinc (2.0mol/1) were introduced and cooled to -5C.
20 Tothemixture was dropped34.3ml (80mmol)ofa terahydrofuran
solution of perfluoro-tert-butanol (2.33 mol/l) over 120
minutes. After completionof dropping, the mixturewasstirred
for 90 minutes at 5C and further stirredfor 70minutes at40C.
After cooling to 20T using an ice bath, 0.72 ml (40 mmol)
25 of H,0 was dropped thereto over 80 minutes. After completion

of dropping, the mixture was stirred for 60 minutes at 20C,
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conponent were added thereto. Polynerization was carried out for 60
mnutes at 70 C while feeding an ethyl ene /hydrogen m xefs Ngd&nmber 2006
(hydrogen=0. 25nol %9 so as to keep the whole pressure constant. As a
result, 8 g of an olefin polyner having a good particle 15 property was
obt ai ned. Pol ynerization activity per zirconium atomwas found to be 1. 6
X 107 g/ nmol -Zr/ hour, and polynerization activity per the solid catalyst
conponent was found to be 500 g/g-solid catalyst conponent/hour. Further,

t he obtai ned ol efi J h , R = 0.7 =24844; 1.38, Mwv
5. 28 BOXERS T Wi DB 6T Sand s ey e E T A e Rt St on

of contagt prodyct aaked f haskapus yecwsit to nittaragen, 535
m  of tatwrghg‘g%%lufr(g&r’l sléjr}d%%%&rﬁa%gégg nol) of a %exane solution 25 of

di et hyl zi %g’?ﬁi I) MBHEehht tadipeach Bt cODhedelad €33, G ToluMhd lei xture
was drop%gg g ol ution pregared by dissolving 208 15 Novenber 2006 68.13

g (370 npBhbodfemeniaf | toneopbandy dnstAd Idtiodn awedahhdr segigv WSS 20

m nutes. After conpletion of dropping, the m xture was gradually heated to
anbi ent gedpa BéHBchents att L2péd donder deslice @ PF SFAFIFRY %é‘t@lrreﬁd“att' 47C for
1 hour. After 5 cooling to 20cC using an ice bath, 10.5 (583 mmol ) of H20
was dr oppedst lgerctt ca ayet 1080 seildd @Xodech VasuPPtai et ent was

separ at eg?ién&ggag%i%lilggwoy ggﬁ‘g’.%gﬂtt I(iAqui d product'and a white crystal.

The m xt ired at ent tenperature for 2 hours, -and further
stirred at 50C1B.°% do MU EoutN8eeREa ENEsROPLEged i tHrMEtrogem, &8 Y29 | ow

transparent liquid product and a yellow o1l product. Then, 71% by vol une

of the ygl{pwid JRIN¥werblliagpiéduct obtained in the above Example 33
10 (1), 30 ml of tetrahydrofuran, and 3.09 g of the same lot
heat-treated siiica as that used in Example 1 (2) were introduced
and stirred for 2 hours at 40C. After removing the ligquid
component usin'g‘a glass filter, the residue was washed 5 times
with each 30 ml of tetrahydrofuran, and thereafter dried forxr
15 8 hours at 120°C under reduced pressure, thereby obtaining 4.39
gof acomponent (A) . Elementary analysisrevealedZn=2.8mmol/g,

and F = 3.4 mmol/g.

{(3) Polymerization
A 3 l-volume autoclave equipped with a stirrer, which had
20 been dried under reduced pressure and thereafter purged with
argon, was made vacuum, hydrogen was fed therein to obtain a
partial pressure of 0.012MPa, 700 g of butane and 50 g of 1-butene
were fed therein, and then a temperature of the autoclave was
raised to 70C. Thereafter, ethylene was fed therein to obtain

25 a partial pressure of 1.6 MPa, and the system was stabilized.

As a result of a gas chromatography analysis, a gas composition
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product and the whol e anmobunt of the yellow gel product were separated from
each other and placed into different flasks purged w th;NbQESE 2006
respectively. Both were treated to renove a 15 vol atil e conponent by
distillation and dried under reduced pressure for 8 hours at 120cC.
Thereafter, the solid product originated fromthe yellow transparent

| iquid product was dissolved in 803 m of tetrahydrofuran, and the
resuting solution was conmbined with the solid product originated fromthe

yel 1 ow 2950Lhe REPAUGH wath @ olinbl b Sedg adidgaied 6 05 isick kol $9bBeaaurs.

Ther eby, "thé Co turned 1nto a yel'lowtransparent liquid product and a

smal | amunt, of, fs Wiid €, PPWHEN t aAtbels 48083 0NY mBo¥ @ dptencoopanesh by
distillation, the residue was dried under reduced pressure for 8 hours at

120- C. A% &1 efdbityl2tubifim2F jRs3@)d €o praxdiuedn iest Dt aifriedmo E/mient ar y
analysis revealed Zn 6.0 mmvl/g, and F = 13 nmmol /g. 209 15 Novenber 2006

(2) Prodggaticessafreagnpooens (B) lof aaSOtoduémer swelokieibr | ask, rabeohchad
been dried under reduced pressure and thereafter purged with nitrogen,
4.30 5 ethihensbliisd 1priodierty ot iataredium dehdogialeex @agius t8sl (P, 80 5 ni
of tetrahydrofuran, and 2.95 g of silica (Sylopol 948, nmanufactured by
Davi son Eenceht:datiavensge partli/vle dndnthen 2&.Emg ofnthgoeempenait =1.58
m/g; specific surface area = 302 nQ/g%, whi ch had been_h at-%r ated at
300cC undad) abhpinededn sheeakpvieEsamRifoddcédd)aftd 8t FPEd FBF22YRburs at

A e RALL R, SRR T QT T
hours at f<]512:06-0 ?ni%ri]l(%eers g%d,%;&d r:iﬁ%sigégdirtlgEgneg)éh?f?.te%ie?h%r%'g%i mixed

10 gas (hydrogen=0.25mol%) soas tokeep thewholepressureconstant.
As a result, 13 g of an olefin polymer having a good particle
property was obtained. Polymerization activity per zirconium
atomwas found tobe 2.6 X 107Q/mol—Zr/hour,andpolymerization
activity per the solid catalyst component was found to be 650

15 g/g-solidcatalyst component/hour. Further, the obtainedolefin
polymer showed, SCB = 14.3, MFR = 0.96, MFRR = 44.5, SR = 1,40,
Mw = 8.98 X 10*, Mw/Mn = 2.65, and [7] = 1.33.

[Example 34]
(1) Production of contact product (e)

20 In a 200 ml four necked flask purged with nitrogen, 40
rmLoftetrahydrofuranand40nﬂ.(80mmol)ofzihexanesolution
ofdiethylzinc(2.0mol/l)wereintroducedandcooledto—STL
To the mixture was dropped 34.3ml (80 mmol) of a terahydrofuran
solution of 1,1,1,3,3,3-hexafluoro-2-propanol (2.33 mol/l)

95 over 120 minutes. After completion of dropping, the mixture

was stirred for 90 minutes at 5C and further stirred for
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g of a component (A) . Elenentary analysis revealed Zzn =2 . 6 mol/g, and
F=35mol/g. 15 (3) Polynerization A 3 1-vol ume autoc|{angvafbdrpes w th
a stirrer, which had been dried under reduced pressure and thereafter
purged with argon, was nmade vacuum hydrogen was fed therein to obtain a
partial pressure of 0. 012 MPa, 700 g of butane and 50 g of 1-butene 20
were fed therein, and then a tenperature of the autoclave was raised to
700 C. Thereafter, ethylene was fed therein to obtain a partial pressure
of 1.6 MPa, and the systemwas stabilized. As ﬁ?.‘nres_ult of a ga['zs) v

chr onat ogoaphyuaes pidCa ddd edoRRest FSnt0 | 40 The SRY R kST fOUHY to be
hydrogen = 0.481 nold and 1-butene 25 = 2 .Qé%m)li . Jgrt@@n{l Lant was
added 0. 0972 mdf ( 40 e hheo&&:0t¥af IBPPPRA SRBEEYPaP Vi num'ad) usted to a

concentration of Inmmol/m . _210 15 . Nove u Ay Oggp M of
a tol uendEEETuGEP b3t 1aR eff c L TOPRAH Ehe b %f@%ggﬁ?l )%%les?c%otnlieéuﬁr%%i chlori de

adjusted to a concentr.atdg-on Qf ; wfe§het
conponenf? (“A)pud:tﬁsaiqr}‘eﬁ t ﬁen%gfo%%g%réﬁggdz g?}ai@a@sngjlg?d t?:at alyst 5

conpgnent, wer e, ad etg. hiahd QMBS GRWaehptdinédr B0

m nut'es 3Pﬁ0tp‘\%h?ﬁge%£ggi'ng %ﬁgg%éﬂglre%ne / hydrogen m xed gas (hydrogen
0.181 ”%?{% SO Pswd® keepthha Wil en pyRSSEte ambiest ant empsTa tuas t, 54,
of an olefin po]I ynmer having a good particle property was obtai ned.

Pol ymer i #fluireis €+ Vid Yopat i1@ zbmpomnicurh waerr emeveauriv &is el 12919108
g/ nol - Zr/ hour, and polynerization activity per the | id, catal yst
conponenan@shef pupd due es3gdzd e/ §0§of5i}élok%ﬁ’f"’a??slcZgiﬁdﬁh@?ﬁllﬁ%‘ﬁ??eﬁurt her,

the obt alprzl'idss(zilreg.l r}&spgl %gesgll%:h,ovl\%d.ﬁ?S%Bo% &G?é)llg/‘v/vv s:o_Jl.'Jc.)gO[QpOduct was

=l
©«

10 obtained.

(2) Production of component (A)

In a 50 ml-four necked flask purged with nitrogen, 6.53
g of the yello{é ‘solid‘product obtained in the above Example 34
(1), 30 ml of tetrahydrofuran, and 3.11 g of the same lot
15 heat-treated silica as thatused in Examplel (2) were introduced
and stirred for 2 hours at 40°C . After removing the ligquid
component using a glass filter, the residue was washed 5 times
with each 30 ml of tetrahydrofuran, and thereafter dried for
8 hours at 120°C under reduced pressure, thereby obtaining 4.44
20 gofacomponent (A). ElementaryanalysisrevealedZn=2. 9mmol/qg,
and F = 3.0 mmol/g.
(3) Polymerization
A 3 1-volume autoclave equipped with a stirrer, which had
been dried under reduced pressure and thereafter purged with
25 argon, was made vacuum, hydrogen was fed therein to obtain a
partial pressure of 0. 012 MPa, 700 g of butane and 50 g of l-butene

were fed therein, and then a temperature of the autoclave was

207




Mv Mh = 4.40, MFR = 0.846, MFRR = 58.9, and SR = 1.31. 15 [Exanple 36] (1)
Production of conponent (A) In a 50 m four necked fl askjs;mwbi&hbdradopeen
dried under reduced pressure and thereafter purged with nitrogen, 4.41 g
of the solid product obtained in the above Exanple 35 (1) and 20 30 ml of
tetrahydrofuran were introduced and stirred. To the mxture, 3.02 g of
silica (Sylopol 948, manufactured by Davison Co., Ltd.; average particle
dianeter = 45.6 Am pore volunme =1.63 m/g; specific surface area = 527

2/ g), which had be heat -treat ed at ' Iy apBkRA0Es Sh¥Lam wad
added andaiseéhieo rids I~tTH§rﬁP§§ﬁFe %\ggyggg?%e%%rdg %ours at 40C. After
renmoving the |iquid conponent ,, t ol Ld aCPHROEEEt e M sVassttEast 1 PAedd 15

NovenberaZE%tlﬁftI?lFfé%s ‘ij‘h(%ea%'c'hé"gI M of tetrgﬁydrofuran, and thereafter

dried for 8 hour 0 AN ELEHH S, o asaymmidEiigomg 3. 98
g of a cgﬁp%r?&ﬁfll%A?.% %ﬁ%%eﬁi#g?lgégﬁgﬁﬁgiﬁg reveal ed ?nbz 2.6 mml/g, and F

= 4.2 mr9_| ! Gy %Sﬁ&)enﬁgggnggbgétﬁ@ra,eAhﬁdiog@hum Al oolldvenéduippe’ne th a

stirrer, Hhie een dried under reduced pressure and thereafter purged

with g ar gcbp:aoé’@é {Ree tHACHES1 Pyt agemadsd b el mlhef ahept@net @l Wt part i al
pressure o : 1]2 MPa, 700 g of butane and 50 g of 1-butene 10 ngéf fed
C.

t her ei n, o@ng-{hes it eIpenaiun eddhstkd muaconees ias 19mpE dduie!
Thereafter, ethylene was fed therein to obtain a partial pressure of 1.6
MPa, andshbeesysemywasoseabinl zed. aAstQ;quﬁ“1§q%ug%q@asoghr%ﬁ@ﬁ%bﬁaphy
ﬁgﬁlt yZ'n3gtiggiin%ig‘icisi’il'd%lﬂ' )nzitrrtl:%nsixgr} emwas found tg,be.ydregen, = 0.452
concentration of 2 (mol/ml, and then 16.0 mg of the component
10 (A} obtained in the above Example 34 (2) as a solid catalyst
component were added thereto. Polymerization was carried out
for 60 minutes at 70C while feeding an ethylene/hydrogen mixed
gas(hydrogen=0.25mol%)soa§tokeepthewholepressureconstant.
As a result, 8 g of an olefin polymer having a good particle
15 property was obtained. Polymerization activity per zirconium
atomwas found tobe 1.6 X 107g/mol-Zr/hour,andpolymerization
activity per the solid catalyst component was found to be 500
g/g—solidcatalystcomponent/hour.Further,theobtainedolefin

polymer showed, MFR = 0.77, MFRR = 48.4, SR = 1.38, Mw = B.28
90 X 10%, Mw/Mn = 2.46, and [7] = 1.32.
[Example 35]

(1) Production of contact product (e)
Tn a 2 1 four necked flask purged with nitrogen, 535 ml

of tetrahydrofuran and 361 ml (722 mol) of a hexane solution

25 of diethylzinc (2 mol/l) were introduced and cocled to -53C.

To the mixture was dropped a solution prepared by dissolving
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15 = 2.82 molt. To the resultant was added 0. 9 nl of a heptane solution
of triisobutylalumnum adjusted to a concentration of 1nMPNtmber 2006
Successively, 0.25 m of a toluene solution of racenic ‘

et hyl enebi s(1-i ndenyl ) zirconiumdichloride adjusted to a concentration of
2 9 nmol/m, and then 13.3 ng of the conponent 20 (A) obtained in the above
Exanple 36 (1) as a solid catalyst conponent were added thereto.

Pol yneri zation was carri ed out for 60 mnutes at 7000 while feeding an

t hyl /h =
\Zhgigzggégggﬁfgen ms’?§ f)gh%léei;&%q&a&ﬂl%&?l{%%ﬁn ?ﬁe?qlcﬁopgllqgfrgfhﬁaw ng
|
5, 9000, 2SS RLAPERY, M5O e aEhe Pl KA oTo Ayt Y

Novenber %0 Ql
t ﬁ’e”‘%&a{ athaach! Wd ¥t aered hansobne cewpeyatuecenpodent was
found to %gﬁ% 9/ 9g- so cata y%t conponent / hour. Further, thgpobt ai ned

olefin p d $ut {13869 MY Mor=1h NERe
MFRR = 1%21:)'1L f%&éﬂl EoﬁgB %néEga%Fg S?:1:7] (D) %I;r%)duct [ (fnlofdtf:honponeﬁt 0(%\)80

In a B0 iy iUy ReCKET fdasly anhiieB baehberm. siig ¢dsantaol ) retiutedwpsessur e
and t%ereafter purged with nitrogen, 4.45 g of the solid product gbt ai ned

in the albewppemmplerdld Ohlerandolmiddtes .ofst et Fasyditof ar ﬁﬁniﬁéflé V&€r oduced
and stirred. To the mxture was added 3.09 g of an organic

carri er, saparadred dmrtbralx@blmmér@m@w-ﬂanikﬁﬁg%ﬂoﬁﬂ%@“%m %hite
manufactured by Sum tono Chemical Co., Ltd.; specific surface rea,= = 34.4
m/g; amiomystaict Tosamigtyug vontehireed @y ent1§eﬁ?§r|ﬂg:é{ﬁet %ﬁ’g fi xture

was heated to 40c C, and stirred for houis
hours, andfurtherstlrredatso for 1 hour. Thereby, the content

10 turned into a yellow transparent liquid product and a yellow
oilproduct.Then,71%byvolumeoftheyellowtransparentliquid
product and thglwhole amount of the yellow gel product were
separatedfroméachotherandplacedintodifferentflaskspurged
with nitrogen, respectively. Both were treated to remove a

15 volatile component by distillation and dried under reduced
pressure for 8 hours at 120C. Thereafter, the solid product
originated from the yellow transparent 1liquid product was
dissolved in 803 ml of tetrahydrofuran, and the resutingsolution
was combined with the solid product originated from the yellow

20 o0il product. The mixture was allowed to stand for 59.5 hours.
Thereby, the content turned into a yellow transparent liquid
product and a small amount of a white powder. After removing
avolatilecomponentbydistillation,theresiduewasdriedunder
reduced pressure for 8 hours at 120C. As a result, 124 g of

25 a solid product was obtained. Elementary analysis revealed Zn

= 6.0 mmol/g, and F = 13 mmol/g.
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After renoving the liquid conponent, the solid conponent was washed 5
times with each 30 ml of tetrahydrofuran, and thereafter hour s
at 12000 under reduced pressure, thereby obtaining a CO%%%%@%Hb%Q?M@

El ementary analysis revealed Zn = 20 0.58 mml/g, and F = 1.1 mmol/g. (2)
Pol ymeri zation A 3 1-volunme autocl ave equi pped with a stirrer, which had
been dried under reduced pressure and thereafter purged with argon, was
made vacuum hydrogen was fed therein to obtain a 25 partial pressure of O.

012 MPal;4Q0 ne s fe@f drpoutene were fed therein, and then a
t enper at t(JrZZ P?Otﬁtﬁglagtg?log a\?%n% 213( 1)5 Novenber 2006 raised to 70cC.

Thereafter, ethyl gng was sbeg hBekeaN:1osPPtdiith hamwbeeal dpieasui@enf 1.6
MPa, and t he systemwas stabilized. As a result of a gas chronatography

anal ysi sreaugas ﬁ@éﬁ@&h:bl 8Ad tRetBargy¥st purye8 wOURdnibrbgehydiogeng= 0.
528 mold and 1-butene 5 3. 00 mold . To the resultant was added 0.9 m of

a hept anefso]helw@mdqﬁrcbdmd:’sOckmtta/imédjmmmmeadpusrbeﬂx'ampaecaﬁcemra30 on of 1
nmmol /m . Successively, 0.25 m of a toluene solution of racemc

et hylfenetl s offl -tietdeatyydrefucamj uemdi €hl96r idleofidgiistied t{Gydopsdnc®Hl rati on
of 2 [Lnmol/m, and then 13.8 ng of the corrponent 10 (A) obtained in the
above BExmaphagrufey By Bavdkpd €at al ysd. ; CHVRIOMENPHEYECERIEER IR Rt 0.

Pol yneri zation was carried out for 60 mnutes at 70t while feeding an

et hyl ene=/5%/d¥ dgen poxedrolure FHydBogend: %PQ%f%%IFdarfs?fFea§rt3@ R t he

whol e pressure constant. As a result, 11, ol ef in polyner haV| ng
a good 1’5§/p31}-t|"€Péﬂbr%‘ér‘?9ev\/a}ée%5tEﬂ:?ﬂ%ﬁed%gy %Iz]d’(r}‘%ﬁ'?: a?ctrr ‘%/

zi reon urq:raégrrrp V@esré Olunntdrcg uct:)eed 2an3d étji(%%e%/ ggr-;rl{ofhorusr at QQDC After

10 removing the liquid component, the residue was washed 5 times
with each 30 ml of tetrahydrofuran, and thereafter dried for
8 hours at 120C under reduced pressure, thereby obtaining 4.35
gof a component (A). ElementaryanalysisrevealedZn=2 .AG mmol/g,

and F = 3.5 mmol/g.

15 (3) Polymerization
A 3 1-volume autoclave equipped with a stirrer, which had
been dried under reduced pressure and thereafter purged with
argon, was made vacuum, hydrogen was fed therein to obtain a
partial pressure of 0.012MPa, 700 g of butane and 50 g of 1-butene
20 were fed therein, and then a temperature of the autoclave was
raised to 70C. Thereafter, ethylene was fed therein to obtain
a partial pressure of 1.6 MPa, and the system was stabilized.
As a result of a gas chromatography analysis, a gas composition
in the system was found to be hydrogen = 0.481 mol% and 1-butene
25 =2,92mol%. Totheresultantwasadded0.9ml of aheptane solution

of triisobutylaluminumadjusted to a concentration of 1 mmol/ml.
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pol ynmeri zation activity per the solid catal yst conponent was found to be
826 g/ g-solid catal yst conponent/hour. Further, the obtai f4

pol yner showed,' SCB = 5.39, Mwv = 80900, MvW Mh 20 = 2.40?5E§%m§b%3%@? MFRR
= 34.7, and SR = 1.47. [Exanple 38] (1) Production of conponent (A) In a 50
m four necked flask, which had been dried under reduced pressure and
thereafter purged with nitrogen, 4.34 g 25 of the solid product obtained
in the above Exanple 35 (1) and 30 nl of tetrahydrofuran were introduced

d sti d. To.th 21 No 20 ] d f
or gani ﬁ;ﬁﬁﬁcyﬁs%lafg ior 8-23 JRUT Rh o1 b HaChE B U g bn et AN
acture ' 1.Gal Li.d. | fi ’ - 8 /g;
Eyr [ diOIneéé1Ié &#@Te%%arqsqqdrlgﬁg & olr?t%'nﬁcozrpjg.ﬁ% Eﬁmﬁgﬁ%?ﬁs‘l uslt%l%ng 1:rﬁr.r!zxfgur e was
eated 5 ¢ : ' h ' h L Qi
ComponentOReRE ratrE BELS nARoN(aE | BRSenEh, FE ISP nk CopbBHht

tetrahydiahupgRaiatd thetaal hebvdr Egdmboe 8sheunsaat aldBlidupdealysduced
pressure, thereby obtaining a conponent (A). Elenentary analysis reveal ed

Zn = 4. dcopongntatdrt added HRBrefo. R2O1{RprPekyden waki oarAiddlewdl une
aut ocl ave equi pped with a stirrer, which had been dried under reduced

pr essur e fards § hameAdses t pro‘Gednuilichf e 84 004 an\@shyada eyagdiingehydiogén was
fed therein to obtain a partial pressure of 0. 012 MPa, 700 g of butane
and 50 ggek Ibhlgdregenls 0ed8lf mdlBhesei as hadkedpnthetehpbeapressaret he
autoclave was raised to 70t . Thereafter, ethylene was fed therein_to
obtain gopatenil pfessasulst 946l wPaf athelerd nsHTeneRAAEhA 9924
particle property was obtained. Polymerization activity per
10 zirconium atom was found to be 1.1 X 10° g/mol-%r/hour, and
polymerization activity per the solid catalyst component was
found to be 3320 g/g-solid catalyst component/hour. Further,
the obtained oiefin polymer showed, SCB = 16.0, Mw = 108000,
Mw/Mn = 4.40, MFR = 0.846, MFRR = 58.9, and SR = 1l.31.
15 [Example 36]
(1) Production of component (&)
In a 50 ml four necked flask, which had been dried under
reduced pressure and thereafter purged with nitrogen, 4.41 g
of the solid product obtained in the above Example 35 (1) and
20 30 ml of tetrahydrofuran were introduced and stirred. To the
mixture, 3.02 g of silica (Sylopol 948, manufactured by Davison
Co., Ltd.; average particle diameter = 45.6 fm; pore volume
=1.63 ml/g; specific surface area = 527 m®/g), which had been
heat-treated at 300C under a nitrogen stream, wad added and

25 the resulting mixture was stirred for 2 hours at 40C . After

removing the liquid component, the sclid component was washed
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As a result of a gas chromat ography anal ysis, a gas conposition in the
systemwas found to be hydrogen = 0. 577 nold and 1-bute = nol d.
To the resultant was added 0. 9 ml of a heptane sol ution%(l)\%gembgw&@
triisobutylal um num adjusted to a concentration of 1 muol/mn .

Successively, 0.25 m of a toluene solution of racem c ethylenebis
(1-indenyl) zirconiumdichloride adjusted to a concentration of 2
[tnol/m, and then 11.4 ngy of the conmponent 25 (A) obtained in the above

Pol yror | Bt 10he W RoaRFRED Lo BebTIBTRATENEER 2000 SRS 60 o AL at 70C
L Lo laths ST RS 05D BotPEa 7,
ot vi tydode'§ Ber8orpubfhenh (Al rBTEh¥R s8R S 55, TS Pty and
pol yneri 52%,,: onogg{dé?/;?té%é Rer. the, dﬂ,é:'at al yst conponent was found to be

1210 g/ g- conponent/hour~ Further, the obtained olefin

pol yner , = 6.:17 Mv = 87200, MV Mh = 2.44, MFR = 0.679, MRR =
54. BEangaga%glﬁ%.lzfgﬂ[%éxanpl e 39] (1) Production of conponent (A) In a

50 m four neckes if hagkimerBiebchadebeqni sibé@drindarst et pevhicdssade and
thereafter purged with nitrogen, 4.37 g of the solid product obtained in

t he abovgeBxaaphiea3bn@ér sedutbd3prebsatet ehdahidrebftenr margednwitbuced
and stirred. To the mixture was added 3.07 g of an organi c pol ynmer
carrier, azgost,ywesemdidei wgkhanzehgdropehywas £e8- thepaanf 4ot abkaipya
Sum tono Chem cal Co., Ltd.; divinylbenzene unit content = 39.5%
partial pressure of 0.012MPa, 700 g of butane and 50 gof 1-butene
10 were fed therein, and then a temperature of the autoclave was
raised to 70C. Thereafter, ethylene was fed therein to obtain
a partial pressure of 1.6 MPa, and the system was stabilized.
As a result of a gas chromatography analysis, a gas composition
in the system was found to be hydrogen = 0.452 mol3 and l-butene
15 =2.82mol%. Totheresultantwasadded0.9mlof aheptane solution
of triisobutylaluminum adjusted to aconcentrationofl mmol/ml.
Successively, 0.25 ml of a toluene solution of racemic
ethylenebis(l-indenyl)zirconium dichloride adjusted to a
concentration of 2 £tmol/ml, and then 13.3 mg of the component
20 (A) obtained in the above Example 36 (1) as a solid catalyst
component were added thereto. Polymerization was carried out
for 60 minutes at 70C while feeding an ethylene/hydrogen mixed
gas (hydrogen = 0.194 mol%) so as to keep the whole pressure

constant. As a result, 46.5 g of an olefin polymer having a good

25 particle property was obtained. Polymerization activity per

zirconium atom was found to be 9.3 X 107 g/mol-Zr/hour, and
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by wei ght; average particle dianmeter = 33.0 9m pore volunme 20 =1.05m /g).
The resulting m xture was heated to 40r, andstirred for

renovi ng tetrahydrof uran by distillation under reduced¥gﬁgﬁgﬁpéﬁk@§ m of
tetrahydrofuran was again added to the residue, and the m xture was heated
to 40- C. Thereafter, the liquid conponent was renoved using a gl ass
filter, and the 25 resulting solid conponent was washed 5 tinmes with each
30 mM  of tetrahydrofuran. The residue was dried for 8 hours at 120C 216

15 Novenber, 2006 nder reduced pressure. _thar i pi ent
(- Bl B A S o] BF e oS ERtatys? SoBpReRpTMSTTL o
(2) Polynerization A - u t qu} A St whi ch
had 5 bganérﬁgdBSnagparégécgglggeggﬁégﬁgﬁde?ﬁggggﬁ?zgogﬁrgggkﬁﬁfﬁ ar gon,

was nmade . yac hydr . f adt,o ai n4a1,pmit Eah 1poessure of
0. 012 wﬁ%"%%@gal%%g’b%%”@%gl eiN8hRived!,0 selpf al 04

utane a O g of 1-butene were fed therein, and then

a tenper gt e Qf A hg awmclave, ves, M@tsed 1904 /0and ToRrealte8, ethyl ene was
fed therein to obtain 10 a partial pressure of 1.6 MPa, and the system was
stabigi ze@xampied 3gsul t of a gas chronatography analysis, a gas
conposition in the systemwas found to be hydrogen = 0.54 nold and

1- but ene (13 2r-63utdidbn BE tdrenpasuit &%) was added o . 9 ml of a heptane
solution of triisobutylalum numadjusted to a concentration of 1 mmol/ni.
15 Successi vel ¥p 8. 2% mill fofuraneckedntlaskutWihchihadbegncdried under

et hyl enebi s(1-i ndenyl ) zirconiumdichloride adjusted tgo.a concentration of
2 Lt nol / meduged pressuse3ang sherrafésspBHEREd PA NoBLETAGEM n4r A2 Hbove

E)(;?)r/mrr:;i ;%t ,g.é)ﬁ g§§3€$¥$gaggﬁé¥§£negol Otr}xeentabvovevree E%’.%.gn% et Ig%r ?rl(? and
10 30 ml of tetrahydrofuran were introduced and stirred. To the
mixture was added 3.09 g of an organic polymer carrier, an
acrylonitrile-amine cross-linking product {KA-892,
manufactured bf{ Sumifomo Chemical Co., Ltd.; specific surface
area = 34.4 m2/g; amine-functional group content = 7 mmol/g).
15 Theresultingmixture was heated to 40C, and stirred for 2 hours.
After removing the liquid component, the solid component was
washed 5 times with each 30 ml of tetrahydrofuran, and thereafter
dried for 8 hours at 120C under reduced pressure, thereby
obtaining a component (A&). Elementary analysis revealed Zn =

20 0.58 mmol/g, and F = 1.1 mmol/g.

(2) Polymerization

A 3 1-volume autoclave equipped with a stirrer, which had
been dried under reduced pressure and thereafter purged with
argon, was made vacuum, hydrogen was fed therein to obtain a

25 partial pressure of 0.012MPa, 700 g of butane and 50 g of 1-butene

were fed therein, and then a temperature of the autoclave was
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20 for 60 mnutes at 700C whil e feeding an ethyl ene /hydrogen m xed gas
(hydrogen = 0.184 nol % so as to keep the whole pressure;;qQRsfBBt2008S @
result, 8.3 g of an olef in polymer having a good particle property was
obt ai ned. Pol ynerization activity per zirconiumatomwas found to be 1.7 X
107 g/ nol - Zr/ hour, and 25 pol ynerization activity per the solid catalyst
conponent was found to be 542 g/ g-solid catal yst conmponent/hour. Further,
the 217 15 hbvenber 2006 obtained ol efin polymer showed, SCB = 7.20, MR

= 2.54, MRR d”j.:o 7§%Sﬁh§rea o E@%@B{lgeréohaglk Brf’ﬁiﬁféiﬂr\:d)fob%'ltr@m

product &S5 out necke purge nit rogen,

of toluene lr) 106 Aphexane Bl Wyemfvadisebhyildized .( 2
nol / 1) V\%r %l&?lttl%‘odgE (%% ooI ed to -5t. To tf?e m xture was dropped 11.6

m (32. hJHOMs@it B 8l g rsUnitfrapy paal yafilsyoa gpe compe2itdoml / 1)
over 40 mnutes. After . 10 conpletion of dropping, the m xture was

gradual | y pheakesk 4 ver@asTionadf teme hy8Bogen(810..52dmb]) % cind20bwdengr opped

thereto over 60 mnutes at 20t. After conpletion of dropping, the m xture

was s¥ir=cyl, § @mob ghary shemeeu Irtein  was eddddtld .Sml 0fra heppane sedytion 140 ni
of a slurry of a contact product (e) was obtained. According 15 to

cal cul at |o<fn1srimseUubnlahemanumm®llﬁteftia’&gé?\@@nagéﬂraﬁi@mﬂfr mmed{Ednt r at i on

was found to be 0. 57 nmmol (in ternms of Zn aton) / sl ur yé. 2).
Pr oduct i ncsfessoipsorient 0-A5 | la &b M FB&Peﬁéck%‘al‘FHa R rﬂ#g &C\%f"zlﬁ’

nitrogen, 45 m
g ethylenebls(l -indenyl)zirconium dichloride adjusted to a

concentration of 2 Xmol/ml, and then 13.8 mg of the component
10 (A) obtained in the above Example 37 (1) as a solid catalyst
component were added thereto. Polymerization was carried out
for 60 minutes at 70C while feeding an ethylene/hydrogen mixed
gas (hydrogen = 0.184 mol%) so as to keep the whole.pressure
constant. As a result, 11.4 g of an olefin polymer having a good
15 particle property was obtained. Polymerization activity per
zirconium atom was found to be 2.3 X 108 g/mol-Zr/hour, and
polymerization activity per the solid catalyst component was
found to be 826 g/g-solid catalyst component/hour. Further, the
obtained olefin polymer showed, SCB = 5.39, Mw = 80900, Mw/Mn
20 = 2.40, MFR = 1.41, MFRR = 34.7, and SR = 1.47.
[Example 38]

(1) Production of component (A)

In a 50 ml four necked flask, which had been dried under
reduced pressure and thereafter purged with nitrogen, 4.34 g
25 of the solid product obtained in the above Example 35 (1} and

30 ml of tetrahydrofuran were introduced and stirred. To the
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20 (25.7 mmol -Zn) of the slurry of the contact product (e) obtained in the
above Exanple 40 (1) was introduced. After renoving the IR0 a
glass filter, 40 mM of nethyl-tert-butyl ether and 2.9913?%¥@§%F¥§§ﬁ

(Syl opol 948, manufactured by Davison Co. , Ltd. ; average particle
diameter = 59 [Lm pore volume =1.61 m/g; 25 specific surface area = 306
n2/g), which had been heat-treated at 300t under a nitrogen stream were

i ntroduced, heated to 218 15 Novenber 2006 40t and stirred for 2 hours.

After remv%}gges\ﬁ%ﬁl i?g#'edd ggp@n?ngntof uas[{ngrg?]%lgggﬁg Ogr cddie d£5i gdue was

washed 4™t f “tolUene nce Wth 30 m of

hexane, an 1n%?§8§§&%§5&%{%ﬁ%1&§iv§ R%H%?R)%Ftu%%%Wﬂ@ier@fgﬁﬁ%lp@@.s,sure1 5

t her eby obtal nponent enentary analysis reveal ed

Zn = 3. 2LEHPL(Q%edﬂﬁighiuéf&cmkég-=(§%.E’0ﬁﬁl  iAAt OThé\ BudcyDonAE

aut ocl ave equi pped wi t a stirrer, which had been dried under reduced

pressuregagdp Loefedf ter meRd AY)t.hTakgeBsudesnRdexyaceunRs ysaogkn was
fed 10 t%ereln to obtain a partial pressure of 0. 017 MPa, 695 g of butane

and %5 g¢Qf 4dibut gne weigrbedebhenenburand aAther admipRiqtthe 1ojuide

autocl ave was raised to 70- C. Thereafter, ethylene was fed therein to

obt ai n acg@pbhaht press el iof compoieat wad vashedysttdmemyidhapathA. As a
result of a gas chromatography 15 analysis, a gas conposition in the system
was foungltcE betbytydgefiuran). #59 tinelmkadfiierl dplednfox= 82henra@nd 246 t he
resultant was added 0.9 ml of a heptane solution of triisobutylal um num
adj ust edunder aredneeft PRESGFVISH ILhARRP R OPERLRLRE] 9e|%ﬂmﬂj?“ef’% %) of a

2] Ust ocE L RERESRE ST AT OhT6Te3LBAG ot -4 ALY Herrd § g ST/ | €€ 20
10 (2) Polymerization '

A 3 1-volume autoclave equipped with a stirrer, which had
been dried unde;:.’ reduced pressure and thereafter purged with
argon, was madé vacuum, hydrogen was fed therein to obtain a
partial pressure of 0.012MPa, 700 g of butane and 50 g of 1-butene

15 were fed therein, and then a temperature of the autoclave was
raised to 70C. Thereafter, ethylene was fed therein to obtain
a partial pressure of 1.6 MPa, and the system was stabilized.
As a result of a gas chromatography analysis, a gas composition
in the system was found to be hydrogen = 0.577 mol% and l1-butene
20 =3.00mol%. Totheresultant was added0.9mlof aheptane solution
of triisobutylaluminum adjusted to aconcentrationofl mmol/ml.
Successively, 0.25 ml of a toluene solution of racemic
ethylenebis(l-indenyl)zirconium dichloride adjusted to a
concentration of 2 #mol/ml, and then 11.4 mg of the component
25 (A) obtained in the above Example 38 (1) as a solid catalyst

component were added thereto. Polymerization was carried out
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t he conponent (A) obtained in the above Exanple 40 (2) as a solid catalyst
conponent were added thereto. Polynerization was carri egs Qavehbér 206
mnutes at 70 'C while feeding an ethyl ene/ hydrogen m xed gas (hydrogen =
0.203 nmold) so as to 25 keep the whol e pressure constant. As a result, 28.6
g of an olefin polymer having a good particle property was obtained. 219
15 Novenber 2006 Polynerization activity per zirconiumatomwas found to
be 1.9 X 10 7 g/nol- Zr/hour, and polynerization activity per the solid

t al yst t f . . g/ 0-saki t / hour .
B ehor ! PRBE IR gt WBad® PedlifhdiPerhiieneahyrogtRoREn’  hour
MFRR = 4§g§r ?ﬁgggﬁg%ﬁlﬁ%-. 185XaARES 43] abl}oPkedpcthenviebleoppessate(A) In

absbomn ask purged with nitrogen, 45 m (25.7 mol -Zn) of

the slurpyn@fahie £8M 2ekulkodust s (EhEoti aileeEdn p6limeteavainye Exadpl e 40
(1) was introduced. After renoving the solvent using a glass filter, 40 m

of et hanghrWaglientyrofunad, wderetainkls, Palymexpor4toon ofckinihpl PaEs 100%
by volune. Then, 3. 10 g of the same |lot heat-treated silica as that used
in Bk rcd il s iwds ahioell tharein.8 Theldd xg imel wis/hewar edand 40cC

15 and stirred for 2 hours. After renoving the liquid conponent using a

gl ass fi pbaymetrtieatdsindacbias tyapead thet srdidnrahad®eh capPaleBt ¥afuene

and washed once with 30 ml of hexane, and thereafter dried for hours at
120" C undenndetiocbs pRe8sar 8- solhdredlabypehi fPHgCRe85/ BoBF - &' YohBhent (A).

El t | ysi 2 I n = 2.4 I F =2 L4g. (2
pofgengr ?ri p?&;tgjillesd ol%frienvpegl}%ger réhowed, gHB =/91 I?P%w =m%o%,”m?/{aﬂ (2)

= 2.44, MFR = 0.679, MFRR = 54.8, and SR = 1.48.

10 [Example 39]
(1) Production of component (A)

In a 50 ml four necked flask, which had been dried under

reduced pressure and thereafter purged with nitrogen, 4.37 g

of the solid product obtained in the above Example 35 (1) and

15 30 ml of tetrahydrofuran were introduced and stirred. To the
mixture was added 3.07 g of an organic polymer carrier, a
styrene-divinylbenzene copolymer (CS-1, manufactured by
Sumitomo Chemical Co., Ltd.; divinylbenzene unit content = 39.5%

by weight; average particle diameter = 33.0 Um; pore volume

20 =1.05ml/g). Theresultingmixturewas heatedto 40T, andstirred
for 2hours . Afterremoving tetrahydrofuranbydistillationunder
reduced pressure, 40 ml of tetrahydrofuran was again added to

the residue, and the mixture was heated to 40C. Thereafter,

the 1iquid component was removed using a glass filter, and the

25 resulting solid component was washed 5 times with each 30 ml

of tetrahydrofuran. The residue was dried for 8 hours at 120T
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A 3 1-volune autocl ave equipped with a stirrer, which had been dried under
reduced pressure and thereafter purged with argon, was [B#@vMABHPTG

hydrogen was fed therein to obtain a 25 partial pressure of 0. 017 MPa9695
g of butane and 55 g of 1-butene were fed therein, and then a tenperature
of the autoclave was 220 15 Novenber 2006 raised to 70t. Thereafter,

ethyl ene was fed therein to obtain a partial pressure of 1.6 MPa, and the
system was stabilized. As a result of a gas chronatography analysis, a gas

conposit&o %rggeéggﬁéygggﬁggyéf(¥Hg&é5&tgbgggﬁpggnazc@mpaﬁéﬂﬁﬂGkbnd

1-but ene i 0 thé resultant was added 0. 9 ml of a heptane
sol utiongy eﬁ%é#%%ﬁ%ﬁ?fsi's%%ﬁ@&zﬁ&tcﬁ.d)imraompgcemﬁdrm|1or3 mofo Wigwol / i .

Successi verly, a toluene solution of racem c ethylenebis

(1-indeny%) BbifROLyALdiehl oride adjusted to a concentration of 2 .nmol/m,
and then 8.4 ng of the conponent 10 (A) obtained in the above Exanple 41

(1) as a sol i djcat aby$time COMpENEAte wed ppededither stdrrrgl yweifhdtdhn was
carried out for 60 mnutes at 7000 while feeding an ethyl ene /[ hydrogen

N xe@ O8sSeh \YEiogamdaed. 20Buceld Pravsure tank ddpenart (ol RUTFeS i
constant. As a result, 11.9 g of an olefin polyner having a goeod, 15

parti cl eapgoperwys wesdeltratwen. Priyegen 282§ FEACHRTEID pk? ‘%ﬁffjc%rﬁ um at om

was found to be 7.9 X 106 g/ nol - Zr/ hour, and ol yneri zat i ctivity per
the sol i pachtakypsiessomsore it WaMP3 odff ¢ 8 l?éltpfl‘f%aﬁééﬁs%f)i%& %Dal%ta I%/e]’i:t

PPt Sl e A RO SR 1
contact Eéggggtté e7)0°C . Thereafter, ethylene was fed therein to obtain
10 a partial pressure of 1.6 MPa, and the system was stabilized.
As a result of a gas chromatography analysis, a gas composition
in the system wa_s‘ found to be hydrogen = 0.54 mol%¥ and 1l-butene
=2.78mol%. To fhe resultant was added 0.9ml of aheptane solution
of triisobutylaluminumadjustedtoa concentration of 1mmol/ml.
15 Successively, 0.25 ml of a toluene solution of racemic
ethylenebis(1—indenyl)zirconium dichloride adjusted to a
concentration of 2 #mol/ml, and then 15.3 mg of the component
(A) obtained in the above Example 39 (1) as a soclid catalyst
component were added thereto. Polymerization was carried out
20 for 60 minutes at 70C while feeding an ethylene/hydrogen mixed
gas (hydrogen = 0.184 mol%) so as to keep the whole pressure
constant. As a result, 8.3 g of an olefin polymer having a good
particle property was obtained. Polymerization activity per
zirconium atom was found to be 1.7 X 107 g/mol-Zr/hour, and

25 polymerization activity per the solid catalyst component was

found to be 542 g/g-solid catalyst component/hour. Further, the
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In a 1000 M four necked flask purged with nitrogen, 300 m of toluene and
120 M (240 mmol) of a hexane solution of 25 diethyl zi ngs @véRbérboBer e

i ntroduced and cooled to -5~C. To the m xture was dropped 34.8 m (96.3
mmol ) of a toluene solution 221 15 Novenber 2006 of pentafl uorophenol
(2.77 nol /1) over 40 m nutes. After conpletion of dropping, the m xture
was gradually heated to 20- C. Thereafter, 4.74 m (263 mmol) of H20 was
dropped thereto over 60 minutes at 20t. After conpletion of the drop, the

m xt ure 4 he¢ 1505 8 yRRY SHERRY, sefls Eux .condmFRoR R95E,) MFRRs a
result, %R%il%%do 1%‘}53{11&3?3 of a%(lzlont act product (e) was obtai ned.
According 5o ~calggulatyi gns, based on the amounts of reagents used, a slurry
concentration was found to be 0.57 mmol (in terns of Zn aton) /m

(slurry) .[E;{gm@,a)e Rrggducti on of conponent (A) In a 50 ml four necked flask
purged with nitrogen, 45 m (25.7 mol -Zn) of the slurry of the contact

pr oduct ) i RN apphetd4d )l) was introduced. After
renovi ng(('(ti e%‘%ﬁ@‘ggf'ohsiotrfg%a&gﬁgg ilter, g m)l of ig:':phanqcl and 3§\%§1 of
S

tol uehe 15 wer dni at BOdunbdE owe s ¢kedHils sk BWESRS gk &8 tECTEN0| 5%
by vol une. Then, 3.03 g of the sanme | ot he$t-treat ed sili ca aﬁ.oghgk used
in Exanpid 46 (3)1lwene anfodOca t (B9 ePRo L Thafnd %GR8 3kt £5 40° C

and stirred for 2 hours. The resulting solid compone %ﬁsoa_lgoeme ol 0
preci pi t diethyidimos| (@ mplydrk MeFOAE Qe Sthft |%‘§Pge 5 removed. For
conpl eti ng washin

, 30 of .taluen t - i xt
vos st 1 to@ MIFRAFE HAATOPREAI 1ML PAABY) [ bt Iigsidlygaukhenti xture

one was allowed to precipitate,

and  a SloLi'Lr rﬁ’ex‘?@éﬂ&é‘rgﬁh%&”p&?ﬁ4 aygh /4as JePved. mittutes. After
10 completion of dropping, the mixture was gradually heated to 20C.
Thereafter, 1.58 ml (87.7 mmol) of HO was dropped there,_to over

60 minutes ét 20°C . After completion of dropping, the mixture

was stirred for 6 hours underrefluxcondition (91°C ). Asaresult,

140 ml of a slurry of a contact product (e) was obtained. According

15 to calculations based on the amounts of reagents used, a slurry
concentration was found to be 0.57 mmol (in terms of Zn atom)/ml
(slurry).

(2) Production of component (&)

In a 50 ml four necked flask purged with nitrogen, 45 ml

20 (25.7 mmol-Zn) of the slurry of the contact product (e) obtained
in the above Example 40 (1) was introduced. After removing the
solvent using a glass filter, 40 ml of methyl-tert-butyl ether

and 2.99 g of silica (Sylopol 948, manufactured by Davison Co.,
Ltd.; average particle diameter = 59 Um; pore volume =1.61ml/g;

25 specific surface area = 306 m?/g), which had been heat-treated

at 300C under a nitrogen stream, were introduced, heated to
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above-nmenti oned washi ng operation was repeated 4 tines. Asimlar 25 washing
operation was repeated 2 tines using 30 nml of hexane. Af%fovégpaVIoNg t he

| i qui d conponent using a glass filter, the 222 15 Novenber 2006 residue
was dried for 8 hours at 1201 under reduced pressure, thereby obtaining
3.51 g of a conponent (A). Elenentary analysis revealed Zn = 2.4 mvol /g,
and F = 3.8 mol/g. (3) Polynerization 5 A 3 1-volune autocl ave equi pped
with a stirrer, which had been dried under reduced pressure and thereafter

pur ged V‘%b(ﬁgS%%%g]ﬁ_r‘g@ﬁoé@d%&‘ﬁﬁ"g‘ﬁhf@¥9rr%91%ﬁri‘6®tlf16(1itcﬂﬁ.rded':mpOnebtai n a

parti al a, 695 g of butane and 55 g of 1-butene were

f ed thef%i«s&ngaﬁd?m@@ & hewpenddire safivtheasutachad of wismekOwihsedcho 70cC.
Thereafter, &thyfene was fed therein to obtain a partial pressure of 1.6
MPa, and3phg1S)¥Ht /B Mashetabd | waehed Asca weéshl B30oimla qfasheraremat 8faphy
anal ysis, a gas conposition in the systemwas found to be hydrogen = 0.713
nol % and +L=hu8Rar driedssop! §ohodos tdie 25Ul taderwaeduddddrDeSOURE - of a

hept ane sol ution 15 of tr|isobutylaluninun1ad£usted to a concentration of 1
mol /51 . thetetysshyvalying 579 8ng odfa gompengaikel Abi FlieHenaYagRAt¥S18

et hyl enebi s(1-i ndenyl ) zi rconi um di chl ori de a@ﬂusted to a concentration of
2 jinol / meveaded Hen =8.30 2ngmsil Athe ahgoriem- T W% ai ned in the above

Exanpl e 42 (2) as a solid catal yst 20 conponent were_ ad . e
Pol yner i 30 &elymerdgatiie® out ~ fof S0VH ﬂ?e@uﬁ?cgayemgﬁﬁébggéd%%ghan

hole s el S sl e BHSRCAEL g, ANE Bldlegt hesgyrecenle,
good pal ie(zzrle%f@e%pgtrﬁ‘geWitq-Pta%ig%‘ﬁq'Wg)é) IR 2ahLLAN 1Bediybéy wee fed
10 therein to obtain a partial pressure of 0.017 MPa, 695 gof butane
and 55 g of l-butene were fed therein, and then a temperature
of the éutoclave1was raised to 70C. Thereafter, ethylene was
fed therein to.obtain a partial pressure of 1.6 MPa, and the
system was stabilized. As a result of a gas chromatography
15 analysis,agascompositioninthesystemwasfoundtobehydrogen
=0.759mol%andl-butene==2.62mol%.Totheresultantwasadded
0.9 ml of a heptane solution of triisobutylaluminum adjusted
toaconcentrationof1mmol/ml.Successively,0.75mlofatoluene
solutionofracemicethylénebis(l—indenyl)zirconiumdichloride
20 adjusted to a concentration of 2 y#mol/ml, and then 8.1 mg of
the component (A) obtained in the above Example 40 (2) as a solid
catalyst component were added thereto. Polymerization was
carried out for 60 minutes at 70 C while feeding an
ethylene/hydrogen mixed gas (hydrcgen = 0.203 mol%) so as to
25 keepthewholepressureconstant.Asaresult,ZBJigofanolefin

‘polymer having a good particle property was obtained.
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25 zirconiumatomwas found to be 1.9 X 107 g/ nol -Zr/ hour, and

pol ynmeri zation activity per the solid catal yst conponent|y&gvedBet 2066
Novenber 2006 found to be 3590 g/ g-solid catal yst conponent/hour. Further,
t he obtained ol efin polynmer showed, SCB = 13.2, MFR = 0.780, MRR = 58.6
and SR = 1.25. [Exanple 43] 5 (1) Production of conponent (A) In a 50 m
four necked flask purged wwth nitrogen, 45 mM (25.7 mmol -Zn) of the slurry
of the contact product (e) obtained in the above Exanple 42 (1) was

i ntroduced; AELeL AAMVRBEVIEy Sef vantcarsiug axogl wes foureérto ent - ¥f

et hanol ané 32 m of toluene 10 were introduced therein. Thus, a proportion
of ethano} Y 2% - Y /WeheEand helymrizar iafn aheivany pex theasoitdat ed
silicaas t a? used in Exanple 40 (3) was introduced therein. TEle Jgixture
was heat g@ b0 y4®- dorshett rwesl fownad koube. 3P ekt 3¢ soRFatYEbnponent
was allowed to precipitate, and a slurry portion of 15 ihe upgﬁr Igyer was
renoved. componemyl/atoury Raxttibed, . 3@enpbéﬁlnﬁélﬂéﬁglﬂago U8l vo°YRe"
residue, the mxture was stirred, thereafter, the soljd,gonponent was

al | oved SEBprEedidpidt.at@R and - W sMFER/ = gbt 14 APD°F ne JUp?) P layer was
renoved. The above-nentioned washi ng operation was repeated 4 tines. A
simlar 2@xamediendtldperation was carried out 1 time using 30 nl of hexane.

After renoving the |iquid conponent. using a glass filter, the residue was
dried forld Wé&délcétl‘g‘z@f Lﬁﬂq'g‘roqeerbtuc Y pressure, thereby obtaining 4.17 g

O g2 Component (/A oM Al NeBRBLYE Aox! SUEGLEdrh Tikrbgem] kg, mand F =
(25.7 mmol-Zn) of the slurry of the contact product (e) obtained
10 in the above Example 40 (1) was introduced. After removing the
solvent using a glass filter, 40 ml of ethanol was int;oduced
therein. Thus, a proportion of ethanol was 100% by volume. Then,
3.10 g of the same lot heat—tre-ated silica as that used in Example
40 (2) was introduced therein. The mixture was heated to 40C
15 and stirred for 2 hours. After removing the liquid component
using a glass filter, the residue was washed 4 times with each
30 ml of toluene and washed once with 30 ml of hexane, and
thereafter dried for 8 hours at 120C under reduced pressure,
therebyobtaining3.82gwﬁfacomponent(A).Elementaryanalysis
90 revealed Zn = 2.4 mmol/g, and F = 2.5 mmol/g.
(2) Polymerization
A 3 1-volume autoclave equipped with a stirrer, which had
been dried under reduced pressure and thereafter purged with
argon, was made vacuum, hydrogen was fed therein to obtain a
25 partialpressureof0.017MPa,695goftmtaneandSSgofl—butene

were fed therein, and then a temperature of the autoclave was
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A 3 1-volune autocl ave equipped with a stirrer, which had 224 15 Novenber
2006 been dried under reduced pressure and thereafter ygﬂgg Whdcoogr gon,
was nmade vacuum hydrogen was fed therein to obtain a par ¥ pressure of
0.017 MPa, 695 g of butane and 55 g of 1-butene were fed therein, and then
a tenperature of the autoclave was 5 raised to 70C . Thereafter, ethylene
was fed therein to obtain a partial pressure of 1.6 MPa, and the system
was stabilized. As a result of a gas chromatography anal ysis, a gas

composi .00 .1 L1508y SUAI MRS {QUNG. 16 SALOBER £nlr 603 Dl rand

1-butene * e res t was added O. m of a heptane

sol ution alﬁlﬂafiftltarl' b%%%h)&leawmnanmwl Ugt@ctHe sqrmmcmrsr attiabd 1dfzeldnmol / m .
Successi ve of a toluene solution of racem c

et hyl e”emssélréﬂﬁjﬁmdf) 2| £ nLOnt 1y raipideaadlystiad d@as compositian on of
2 [Lnmol/m, and then 9.3 ng of the conmponent (A) obtained in the above

Exanpl e 43 €8k s tert Mlasdfeahadl ys belbyéoogenent . ZSi2ematigean & Rebytene

Pol yneri zation was carried out for 60 mnutes at 70 C while feeding an

et hyl 8ne < hyelz agen . oede rgas (tapdroaeadded 200kef® heptase s§1ddQN he
whol e pressure constant. As a result, 60. 6 g of an olef in Iy r having
a good e triieobnbpdelymiasngs Histes tea %%??—%F%hoaé’tfu JV/F‘FS‘? ;55&
zirconium atomwas found to be 4.0 X 107 /m)I-Zr/rlour df6 2_ merlzatlon
activity Syecasrivdiyd Oat’dl yBL RfpénehPINEERe fhY t’r%“b 5268°9"g"sol i d

ST ek epapis Grrsedenudl plzatr S G 5ottie hERIIE, et S
Product | %%nogenctorg)tolnoenntof( 2) (mol/ml, and then 8.4 mg of the component
10 (A) obtained in the above Example 41 (1) as a solid catalyst
component were added thereto. Polymerization was carried out
for 60 minutes af; 70°C while feeding an ethylene/hydrogen mixed
gas (hydrogen ‘= 0.203 mol%) so as to keep the whole pressure
constant. As a result, 11.9 g of an olefin polymer having a good
15 particle property was obtained. Polymerization activity per
zirconium atom was found to be 7.9 X 10° g/mol-Zr/hour, and
polymerization activity per the solid catalyst component was
found to be 1420 g/g-solid catalyst component/hour. Further,
the obtained olefin polymer showed, SCB = 14.6, MFR = 2.03, MFRR
20 = 48.8 and SR = 1.53.
[Example 42]
(1) Production of contact product (e)
In a 1000 ml four necked flask purged with nitrogen, 300
ml of toluene and 120 ml (240 mmol} of a hexane solution of
25 diethylzinc (2 mol/l) were introduced and cooled to -5C. To

the mixture was dropped 34.8ml (96.3 mmol) of a toluene solution
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225 15 Novenber 2006 1In a 50 m four necked flask purged with nitrogen, 45
m (25.7 nmml -Zn) of the slurry of the contact product (qg tRabBeshosl N the
above Exanmple 42 (1) was introduced. After renoving the vent using a
glass filter, 16 m of ethanol and 24 m of toluene 5 mere |ntroduced

t her ei n. Thus, a proportion of ethanol was 40% by volunme. Then, 3.15 g of
the sanme |lot heat-treated silica as that used in Exanple 40 (3) was

i ntroduced therein. The nixture was heated to 40t and stirred for 2 hours.

The resu alowvef) t gvRkeciPi mheitednd RESIHITY
portion {331% %%nts%ef upper ayer wa\égsigermved )For conpl eti ng washing, 30 m of

Fol uene 8o n?EQn o {ifsaggﬁl?d%e hher AL Lo MaSu st Ly heGited fenEdT f er, the

solid conpo O precipitate, and a slurry portion of the

upper | aygE-¥Ag LMDy efs hq 2 @DamerlNedEi B dasaditioppedpehatébovwaser
repeated4 tines. Asimlar 15 washing operation was carried out 1 tine using

30 M of ghextnetes Alt eoTemavitrg chmpllieguioth odnmpheedtropsi tigeanipgtassefilter,
the residue was dried for 8 hours at 120-C under reduced pressure,

ther gby pak 2itAire & OB 6 o susdap aeEdux(@nd B e (B arky) ahalaymsult eveal ed
Zn 3.8 mol/g, and F = 3.7 mmol/g. 20 (2) Polynerization A 3 1-volune
aut ocl ave2eqdi phed nimty of st¢antact REPAHCHAE ) Vo8 RPEAEELMRTOTLHRZ ed

pressure and thereafter purged with argon, was made vacuegg] ]gro en was
fed t hertd calswhkationa basad Pal ”ﬁﬁ @é’@d’r"é:SonOreﬁ?’nWéﬂs Saggl t ane

and 55 g of 1-butene 25 were fed t.he era 1 the
aut ocl aveongentraties v&° fooed *‘rﬂ %'gr fﬁ ﬁ%rmso %ﬁ&ﬁ) into

obt ain gs-?furry).

10 (2) Production of component (A)

In a 50 mlrfour necked flask purged with nitrogen, 45 ml

(25.7 mmol-Zn) of the slurry of the contact product (e) obtained

in the above Example 42 (1) was introduced. After removing the
solvent using a glass filter, 2ml of ethanol and 38 ml of toluene

15 were intreduced therein. Thus, a proportion of ethanol was 5%
by volume. Then, 3.03 g of the same lot heat-treated silica as
that used in Example 40 (3) was introduced therein. The mixture

was heated to 40°C and stirred for 2 hours. The resulting solid
componen‘t was allowed to precipitate, and a slurry portion of

20 the upper layer was removed. For completing washing, 30 ml of
toluene was added to the residue, the mixture was stirred,
thereafter, the solid component was allowed to precipitate, and

a slurry portion of the upper layer was removed. The
above-mentionedwashingoperationwasrepeated4times. Asimilar

25 washing operation was repeated 2 times using 30 ml of hexane.

After removing the liquid component using a glass filter, the
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15 Novenber 2006 a partial pressure of 1.6 MPa, and the system was
stabilized. As a result of a gas chromatography analysi g; N%v&ﬁ er 2006
conposition in the systemwas found to be hydrogen = 0. 680 nol % and
1-butene = 2. 87 nold. To the resultant was added 0.9 m of a heptane
solution 5 of triisobutylalumnumadjusted to a concentration of 1muol/m .
Successively, 0.75 m of a toluene solution of racemc

et hyl enebi s(1-i ndenyl ) zirconiumdichloride adjusted to a concentration of

2 JLmol / sz.%lg LEE gdrﬂuo% 186 -8RI uhAkrobéaibed phetderapove

Exanpl e as a so Id catal yst 10 conmponent were added thereto.

Pol yrer i zabi-aByVWst£aiingd . edtg of &t c6ﬁpﬁnﬂnﬂ:e(sma.t EIlementtiany dmabysgs an
et hyl ene / hydrogen m xed gas (hydrogen =.0.200 nol% so as to keep the

whol e presgdaeedcanst-ant. 4 Amod /ges @nid FA%, 3 .¢ ofmcd’ Dl efin pol ymer having a
good particle property was obtained. Polynerization activity per 15

zi rconi uBat Pollymerfiaatdono be 3.0 X 107 g/ nol -Zr/hour, and polymerization
activity per the solid catal yst conponent was found to be 4880 g/g-solid
cat alfyst comoh@m-hoaume@mth@lavet&ﬂéndm%fi Wadhop SHIF IR ¢ WL CBeAdd, SCB
= 12.5, MFR = 1.23, MFRR = 54.6 and SR = 1.41, 20$Exarrple 45%‘6'\#%

Pr oduct i baenf dEéﬁﬁoﬂ%ﬂPr(N‘fd‘Pﬁe‘a B’E’)eﬁfu¥%u?nﬂe+clk%’ae ek Bitge

nitrogen, 20 m of taqluene and 8 (2 of . a hex t|on of
di et hyl zfiﬁao{lz WBF/ 1fdGel BSHHP oﬁ%@’é‘agﬁﬂ Wéﬁofggv{%eﬁ?m%otﬁﬁgig‘?m xture

was drop

(5777 bRty Lol aites ol B g, S350 i 2o sfhgoent Abesiephend

were fed therein, and then a temperature of the autoclave was
10 raised to 70C. Thereafter, ethylene was fed therein to obtain
a partial pressure of 1.6 MPa, and the system was stabilized.
As a result of a 'g.as chromatography analysis, a gas composition
in the system wés found to be hydrogen = 0.713 mol% and 1-butene
=2.55mol%. To the resultant was added 0.9ml of aheptane solution
15 of triisobutylaluminumadjusted toaconcentrationofl mmol /ml.
Successively, 0.75 ml of a  toluene solution- of racemic
ethylenebis(l-indenyl)}zirconium dichloride adjusted to a
concentration of 2 #mol/ml, and then 8.0 mg of the component
(A) obtained in the above Example 42 (2) as a solid catalyst
20 component were added thereto. Polymerization was carried out
for 60 minutes at 70C while feeding an ethylene/hydrogen mixed
gas {(hydrogen = 0.200 mol%) so as to keep the whole pressure
constant. As a result, 28.7 g of an olefin polymer having a good
particle property was obtained. Polymerization activity per
95 zirconium atom was found to be 1.9 X 107 g/mol-Zr/hour, and

polymerization activity per the solid catalyst component was




conpl etion of dropping, the mxture was stirred at 2C for 20 m nutes.
Thereafter, 0.51 m (28.3 mmol) of H20 was dropped ther gka;R%RHeCHE nut es
at 2t9. Immediately thereafter, 2.98 g of the sane |lot heat-treated silica
as that used in Exanple 5 40 (2) was introduced therein at 2C. The m xture
was stirred at 2C for 1 hour, thereafter heated to 60- C and stirred for 2
hours. The resulting solid conponent was allowed to precipitate, and a
slurry portion of the upper |ayer was renoved. For conpleting washing, 30
m of tol s ,.ad t he_hesi ] S
thereafté#ﬁﬂﬁhgﬁégﬁiggggngéheﬁ?l%gsggﬁﬁé&gg ?%mbgﬁgg%gPpg?é,Fgﬁgﬁgrél

porti on ahd % tifiRRa [ AXAs 1'GR 141ERY Show el e SROLC1IEDL T ] -wBshE0

operation was repeated 4 tines. .simlar washing operation was carried
out 1 tippresingas3 Mng ofr hexanes, After renoving the |iquid conponent
using a glass 15 filter, the residue was dried at anbi ent tenperature under
reduced prsesipie 431ereby obtaining 5.88 g of a conmponent (A). Elenentary
analysis revealed Zn = 3.5 mmol/g, and F = 6.3 nmmol/g. (2) Polynerization
A 3 15vol(urye raidudtd\onh edflui ppesbnverdth @stirrer, which had 20 been dried
under reduced pressure and thereafter purged with argon, was nade vacuum
hydrogen was fé&a a&h2d eiln flommbegkedaf 1paktpatged esisth @idfrogem,7 46Pal 695 ¢
of butane and 55 g of 1-butene were fed therein, and then a tenperature of
t he aut odR&«& wmel-Za) sfdthe slorrxy ofHdreapnéacthient (RdsoPEaLlRfdrein to
obtain 25 a partial pressure of 1.6 MPa, and the systemwas stabi|ized. As

a resul t 18f the QRO EFARR 4gh{lans dndrogupsd ¢ | EEBAViBSgthe

; > ]
T?gﬁ?gﬁ;s% %t Qs{r?ge SYPLEMMAT OURY ! O REHIND10988 53 Q1 oo RERR 2N

10 were introduced therein. Thus, a proportion of ethanol was 20%

urry

by volume. Then, 2.65 g of the same lot heat-treated silica as
that used in Example 40 (3) was introduced therein. The mixture
was heated to 40°C and stirred for 2 hours. The resulting solid
component was allowed to precipitate, and & slurry portion of

15 the upper layer was removed. For completing washing, 30 ml of
toluene was added to the residue, the mixture was stirred,
thereafter, the solid component was allowed to precipitate, and
a slurry portion of the upper layer was removed. The
above-mentionedwashingoperationwasrepeated4times. Asimilar

20 washing operation was carried out 1 time using 30 ml of hexane.
After removing the liqguid component using a glass filter, the
residue was dried for 8 hours at 120C under reduced pressure,
thereby obtaining 4.17 g of a component (A). Elementary analysis
revealed %n = 3.7 mmol/g, and F = 3.8 mmol/g.

26 (2) Polymerization

A 3 lL-volume autoclave equipped with a stirrer, which had
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= 2.82 nbl% . To the resultant was added 0. 9 ml of a heptane solution of
triisobutylalum numadjusted to a concentration of 1 n’m)llg NOVember 2006
Successively, 0.75 m of a toluene solution of racemc 5

et hyl enebi s(1-i ndenyl ) zirconiumdichloride adjusted to a concentration of
2 unol/m, and then 8.8 ng of the conmponent (A) obtained in the above
Exanple 45 (1) as a solid catal yst conponent were added thereto.

Pol yneri zation was carried out for 60 mnutes at 70t while feeding an

whol e pr dedi arian diinr Tediied HidsTor g TRSRTa oA MHEAS Fer havi ng

21 Fooni RS (i PR AT Y S ORPT GRS A it B zat i on
g - . 1

07 o sol | FREE RECeb s Mo B MR PR SE By ane M aB OF 11 B8%R0e,

showed, %%%e: f:la% %her%ﬁ,:aﬁ?A%ﬁgxal\?ﬁﬁém :eofl#l%é”'&k stlﬂ - a 't%%lal[(vl:ex%gel € 4.6]

(1) Production of conponent our necked flask purged with

i ogenrAGdH o07ot0l URE At SR Sillilhe BalTPed Hefe P tRNBLRALH! ! 0N Of

di et hyl zi nc | /1) were introduce cooled to 5C . To the mxture

was droppegagtiall pré8sdrenek) 106 Mp4 pldrnansokysitem wels peaballizeaophenol
(2.77 nol /1) over 40 m nutes. After 25 conpletion of dropping, the m xture

was stirpnedaatedlff of 2Gagrichubastobienpdyf araly8ib]l algas?8ofpombk)onf H20
was dropped 229 15 Novenber 2006 thereto over 60 mnutes at 5C. After
conpl eti an thedryppimyas foendiba bechydsogen v 84688 el ¥ @ndllhbutenand t hen
293 9 Of= 2.79mol%. Totheresultant was added 0.9ml of aheptane seclution
10 of triiscbutylaluminumadjusted to aconcentrationof 1 mmol/ml.
Successively, 0'.75 ml of a toluene solution of racemic
ethylenebis(l-indenyl)zirconium dichloride adjusted to a
concentration of 2 {mol/ml, and then 9.3 mg of the component
(A) obtained in the above Example 43 (2) as a solid catalyst
15 component were added thereto. Polymerization was carried out
for 60 minutes at 70C while feeding an ethylene/hydrogen mixed
gas (hydrogen = 0.200 mol%) so as to keep the whole pressure
constant. As a result, 60.6 g of an olefin polymer having a good
particle property was obtained. Polymerization activity per
20 zirconium atom was found to be 4.0 X 10’ g/mol-Zr/hour, and
polymerization activity per the solid catalyst component was
found to be 6520 g/g-solid catalyst component/hour. Further,
the obtained olefin polymer showed, SCB=17.1, MFR=4.61, MFRR
= 41.2 and SR = 1.42.
256 [Example 44]

(1) Production of component (A)
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the sane lot heat-treated silica as that used in Exanple 40 (2) was

I ntroduced therein at 2C. The m xture was stirred at 2C Dot
thereafter heated to 400C and stirred for 2 hours. The ?Seis\ﬁlrvﬂglﬁg solbi d
conponent was allowed to precipitate, and a slurry portion of the upper

| ayer was renoved. For conpletion of washing, 30 m of toluene was added
to the residue, the mxture was stirred, thereafter, the solid conponent
was allowed to 10 precipitate, and a slurry portion of the upper |ayer was

d. Th bove- ' d hi t] ! 4 t,i . A
LYo et P03 G DS B 2R Ak 90 A PR T 0
Af t ' t h L qui | I ' ot '

i od at \ansi RO TaApas A8 TREGY ot hiH et Reotabeie) SR ERe i ng
5.84 . tEféF@ I t : | 719 /g,
and ngoépgt%rgrg%?%fg %10? gﬁgﬁga‘t@f{%nﬁ,ﬁg@%ﬁ'ﬁ\r%e@aé}?%?]gye%gqg%]gggd )

With a stihikRht Wi S ahfths Peen il et MG e fRANSEAnRN £551'SF apdukher eaf ter
purged with 20 argoh, was nade vacuum hydrogen was fed therein to obtain

a pargi aepeessr8aabed. tRdde MPR, THRED, @ plopukenenadtl &hghdd whsbuvene
were fed therein, and then a tenperature of the autoclave was raised to

70C C. Therealitme. Hidy| enelsas ofethé heame dio helataitre st gphstiildlcapagssur e
of 1.6 MPa, and the systemwas stabilized. 25 As a result of a gas -
chr omat oghaphysadaly Exampd egé8 (Gonpesi inonodiged HheastemTesmistndet o be
hydrogen = 0. 748 nol % and 1-butene 230 15 Novenber 2006 = 2.59 nolt. To
t he resuharbeabsddoddd© a®dHtiofred Kopt akwowos utihenresfilting solid

triisobutylal um num adjusted_to a concentration of 1nmol/m . Succegsi vely,
0.75 ni &PmROpSRleNasselioVeR & RERRiR Late. and a slurry portion o

10 the upper layer was removed. For completing washing, 30 ml of
toluene was added to the residue, the mixture was s;irred,
thereafter, the solid component was allowed to precipitate, and
a slurry portion of the upper layer was removed. The
above-mentionedwashingoperationwas repeated4times. Asimilar

15 washing operation was carried out 1 time using 30 ml of hexane.
After removing the liquid component using a glass filter, the
residue was dried for 8 hours at 120C under reduced pressure,
thereby obtaining 4.98 g of a component (A). Elementary analysis
revealed Zn = 3.8 mmol/g, and F = 3.7 mmol/g.

20 (2) Polymerization

A 3 l-volume autoclave equipped with a stirrer, which had
been dried under reduced pressure and thereafter purged with
argon, was made vacuum, hydrogen was fed therein to obtain a
partial pressure of 0.017MPa, 695 g of butane and 55 gof 1-butene

25 were fed therein, and then a temperature of the autoclave was

raised to 70C. Thereafter, ethylene was fed therein to obtain
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et hyl enebi s(1-i ndenyl)zirconiumdichloride adjusted to a 5 concentration of
2 ,unmol/m, and then 8.8 ng of the conponent (A) obtalqgﬁ&hgmggeW@@ove
Exanple 46 (1) as a solid catalyst conmponent were added thereto

Pol yrmeri zation was carried out for 60 mnutes at 700C whil e feeding an

et hyl ene / hydrogen m xed gas (hydrogen = 0.200 nolt) so as to keep the
whol e pressure 10 constant. As a result, 57. 4 g of an olef in polyner
havi ng a good particle property was obtai ned. Polynerization activity per

Zi rconi um t om. vv_aLg ggggr%o?ge{ 36 %419% 10d (gltlirgl %r /tQ ugvasagg%gggﬂ ri zat i on

activity p ?rtﬁe conpohen ound to be g/ g-solid

ST B o548 R AL 908 i B3y

Producti 9f Ofe GYRUNHEs(Audd tB BE H%dzl;&én%n negkedofhask apur geﬂuwaaha

nitrogen, 20 m 20 of toluene cnd. (25.6 Mol ) of a hexane

sol uti on=0f g 7th&1 Py Iraitife £asALLAh} weky £ad6d 00YuIesE antbeniedolat®én To the
m xture was dropped 3.7 nm (10.2 nmol) of a toluene solution of

pent & | uarahiensd by By Va1l dun adves t4A 1 auwerefterior offl ehobimd{
dropping, the mxture was stirred at 5t for 20 25 m nutes. Thereafter, 0.51
m (28. 3SouokgpsdfredHZQ was78r appedf t herterlnaver el utiimrt eofat racempt er
conpl etion of dropping, 231 15 Novenber 2006 the m xture was stirred at
5C for 3ehbyienpebnd (Lhdmd®nyl g igiconihvm sgaehlorieat adjeated sitPi cd as
that used in Exanple 40 (2) was introduced therein at 4C. The m xture was
stirred apngentretionhofir2 tmaleath eaiteited Po260a afdtiei FemRCRSRL 2

hours. : .
(A) obtained in the above Example 44 (1) as a solid catalyst

10 component were added thereto. Polymerization was carried out
for 60 minutes atv 70C while feeding an ethylene/hydrogen mixed
gas (hydrogen = 0.200 mol%) so as to keep the whole pressure
constant. As a ;:esult ; 44.9 g of an olefin polymer having a good
particle property was obtained. Polymerization activity per

15 zirconium atom was found to be 3.0 X 107 g/mol-Zr/hour, and
polymerization activity per the solid catalyst component was
found to be 4880 g/g-solid catalyst component/hour. Further,
the obtained olefin polymer showed, SCB=12.5, MFR = 1.23, MFRR
= 54.6 and SR = 1.41.

20 [Example 45]

(1) Production of component (A)

In a 50 ml four necked flask purged with nitrogen, 20 ml
of toluene and 12,8 ml (25.6 mmol) of a hexane scolution of
diethylzinc (2 mol/l) were introduced and cooled to 2C. To the

25 mixture was dropped 3.7 ml (10.2 mmol) of a toluene solution

of pentafluorophenol (2.77 mol/l) over 40 minutes. After
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5 The resulting solid conponent was allowed to precipitate, and a slurry

portion of the upper |ayer was renoved. For conpletion qfWashivagzesP M
of toluene was added to the residue, the mxture was stirred, thereafter,
the solid conponent was allowed to precipitate, and a slurry portion of

t he upper |ayer was renoved. 10 The above-nenti oned washi ng operati on was
repeated 4 tinmes. A simlar washing operation was carried out 1 tinme using
30 mMl  of hexane. After renoving the liquid conponent using a gl ass

filter, thempestdvr ¥RSALspHtng] BHDinenit ddpelatdiatydet 2(edesedko
pressure, thereby obtaining 4.31 g of a conponent (A). 15 Elenentary

anal ysi s mivebéed Zheredffemolo/.§l aid (R 8= 3B.n8noinpl ¢ 5. HoQ MasPainsapmrdédat i on
A 3 1-volune autocl ave equipped with a stirrer, which had been dried under
reduced ptessete awvert6@resittes pat g2d wilitme diraforl,y vidss resedfit arac WurH 8
hydrogen was fed therein to obtain a 20 partial pressure of 0. 017 MPa, 695
g of but ahefatdessageoflor bapsnsreaded Fédichersi Rhabngsedelh EXMIE at ure
of the autoclave was raised to 70C C. Thegeafter, ethylene was fed therein

to obPai MO i Pamdsaingrasiiged dgheredmpi, 2dnd The RIXEERE Wwas Sttdlinaded.

Cy st em vkt nGoRol Haowy o UGRre St Tor GmAthA ol G- SRACRETESg 0% 2 1ot

system foun o] dr = O~ 9 - = X 7 ol %
To the resultant,was added O . f S i . venber
3006 of H3UTE0IREReALE door dalorl A PRAENA ROdd LOBretibati ol

Successi V. . | i f i .
ﬂ%ﬁﬁ?ﬁﬁﬂg%%ﬁ%é?l}#ﬁgﬁgﬁ%ﬂékgﬁ s FENGVRE. For completing

et hyl enebi s ride adjusted to a concentration of
2 u mol / Rffasiith | B8 3¢ b 18ledd19as0iBIEE o 2hefye9DlakNethd Mitdtarabove

Exanple 47 (1) as a solid catalyst

10 was stirred, thereafter, the solid component was alJ_.owed to
precipitate, and a slurry portion of the upper layer was removed.
- The above-mentioned washing operation was repeated 4 times. A
similar washing operation was carried out 1 time using 30 ml
. of hexane. After removing the liquid component using a glass
15 filter, the residue was dried at ambient temperature under
reduced pressure, thereby obtaining 5.88 g of a component (4).
Elementary analysis revealed Zn=3.5mmol/g, andF = 6.3 mmol/g.

(2) Polymerization
A 3 1-volume autoclave equipped with a stirrer, which had
20 Dbeen dried under reduced pressure and thereafter purged with
argon, was made vacuum, hydrogen was fed therein to obtain a
partial pressure of 0.017 MPa, 695 g of butane and 55 gof 1-butene
were fed therein, and then a temperature of the autoclave.was
raised to 70C. Thereafter, ethylene was fed therein to obtain

25 a partial pressure of 1.6 MPa, and the system was stabilized.

As a result of a gas chromatography analysis, a gas composition
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conponent were added thereto. Polynerization was carried out for 60

mnutes at 70C while feeding an ethylene /hydrogen m Xxed |59@5 chibeAb@aen =
0.200 nmold) so as to keep the whole pressure constant. ,&s a reesuFt, 42.6 ¢

of an olefin polynmer having a good 10 particle property was obtai ned.

Pol ymeri zation activity per zirconiumatomwas found to be 2.8 X 107

g/ mol -Zr/ hour, and polynerization activity per the solid catal yst
conponent was found to be 5130 g/g-solid catal yst conmponent/hour. Further,
t he obt aiireghel ©f s FeMNWagEbusAOYEbe BEBraged. 3.0 . MR moQs 13 1-buthdnBR = 141
and SR = 1.12. [Exanple 48] (1) Production of conponent (A) In a 50 m four
necked fl-azkspmbged Mo the melsiagant Wadaddgdar. e cfaneep bandsatl utrieat ed
silica as that used in Exanple 20 40 (2), 30 m of toluene and 0.149 g

(8. 25 mmeif) t of is2 et alimti nooeckills tkt aiaxteneenbsationoddl amodnilent
tenperature for 30 mnutes, during which H20 existing in toluene in the
form of Saddeqsiiyvedibp Vi-ddal hy disagpehpddenehes@ytion niafy Fagemier m
slurry (it seens that the silica absorbed it). To the m xture 25 was added
1.8 ng ( g thvhemepPist( lr irslenshk) brerR bim ofdigekde orshieistd (£0 Aol /1),
and the resulting m xture was 233 15 Novenber 2006 cooled to 5C using an
i ce bat hcomsertratsan ofo 20 4melfmbs ard HB@hS oM@t Pdntoe EPBPRPPELNC (2

) o T LR 50 8e BB kg s 07 SLL8048 peiRegeg, (e
1t ar SEBRrR s VR aroeh EBedBigl P ok TR ot ol e bkt oufl 1
for 60 minutes at 70C while feeding an ethylene/hydrogen mixed
10 gas (hydrogen = 0.200 mol%) so as to keep the whole pressure
constant. As a result, 94.9 g of an olefin polymer having a good
particle properfy was obtained. Polymerization activity per
zirconium atom was found to be 6.3 X 107 g/mol-Zr/hour, and
polymerization activity per the solid catalyst component was
15 found to be 10800 g/g-solid catalyst component/hour. Further,
the obtained olefin polymer showed, SCB = 15.8, MFR = 3.15, MFRR
= 41.9 and SR = 1.38.
[Example 46]
(1) Production of component (A)
20 In a 50 ml1 four necked flask purged with nitrogen, 20 ml
of toluene and 12.8 ml (25.6 mmol) of a hexane solution of
diethylzinc (2 mol/l) were introduced and cooled to 5C. To the
mixture was dropped 3.7 ml (10.2 mmol) of a toluene solution
of pentafluorophenol (2.77 mol/l} over 40 minutes. After
25 completion of dropping, the mixture was stirred at 5C for 20

minutes. Thereafter, 0.51 ml (28.3 mmol) of H;0 was dropped
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30 M of toluene at 40t and 2 tines with 30 m of hexane at anbi ent

temperature with use of a filter. Successively, the remkRiNg$el2dhs
conponent was dried at 40C for 1 hour and at 10 1201 for g%ours under

reduced pressure, thereby obtaining a conponent (A). Elenentary analysis

of the component (A) dried at 120cC revealed Zzn = 2.1 mmol/g, and F = 3.4
mml /g. (2) Polynmerization A 3 1-volune autocl ave equi pped with a stirrer,
whi ch had been dried under reduced pressure and 15 thereafter purged with

argon, Wash&RE@oVAGEET 0 iy HiPgeh 4@S; ctedAkhekewmb@ee%a' Be daPSbhidy
pressure of 0. 017 MPa, 695 g of butane and 55 of 1-butene vwere Ted

therein, tind mbebutetwapesaitred of 30eraut QCh@MQ waadr 8hefdat 93 7§tof
Thereafter ethylene was fed therein to obtain a partial pressure of 1.6
MPa, and the sHnes potteheahstseabeti getli cdsaas thasut e 6fira Eyampdler ocm(tz))gr aphy
anal ysis, a gas conposition in the systemwas found to be hydrogen 0.738
mol d and Wa$utebcodude @3t hetesn Tat 16 .1 fhel naRtuwas waddedirded at pE a

hept ane sol ution of triisobutylal um numadjusted to a concentration of 1
nmol / Al . e e doinge| $hegeds teir beagetiotoeheC2Bndobutrvrdofor a2 dwiurs .

et hyl ene s(l i nc!It nyl ) zir.coni um di chloride _adjusted to a concentration of
2 ,u ol / frféhg‘ﬁ jﬁ’gCBf“Poz'@&ltlyaﬂo%%\@?dzmérﬁtwﬁﬁﬁﬁmw (A

btai ned j n.the_ abov lid catalyst t
oE "o BB B ke Rk 5360 L %8 b COERdETonC i

e AL 0P T SO 0

keep t he e pressure cons ‘an” o Hrepol ymer

havi ng amodsmrﬁé&leupép@@fwrWaehgbgem&dcomﬁehxwwaat an%h' ¥ty per
zi rconi um atom was found to be

10 precipitate, anda slurry portion of the upper layer was removed.
The above-mentioned washing operation was repeated 4 times. A
similar washing operation was carried out 1 time usiné 30 ml
of hexane. After removing the liquid component using a glass
filter, the residue was dried at ambient temperature under

15 reduced pressure, thereby obtaining 5.84 g of a component (A).
Elementary analysis revealed Zn = 3.4 mmol/g, and F = 5.3 mmol/g.
(2) Polymerization

A 3 l-volume autoclave equipped with a stirrer, which had
been dried under reduced pressure and thereafter purged with

20 argon, was made vacuum, hydrogen was fed therein to obtain a
partial pressure of 0.017 MPa, 695 g of butane and 55 g of 1-butene
were fed therein, and then a temperature of the autoclave was
raised to 70°C. Thereafter, ethylene was fed therein to obtain
a partial pressure of 1.6 MPa, and the system was stabilized.

25 As a result of a gas chromatography analysis, a gas composition

in the system was found to be hydrogen = 0.748 mol% and 1-butene
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X 1079/ mol - Zr / hour, and pol ynmerization activity per the solid catalyst
conponent was found to be 6100 g/g-solid catalyst 10 cony@n&Rlehibers6os
Further, the obtained olefin polyner showed, SCB = 13.0, MFR = 1. 32, MRR
= 42.7 and SR = 1.44. [Exanple 49] (1) Production of conmponent (A) In a 50
m four necked flask purged with nitrogen, 2.99 15 g of the sane | ot
heat-treated silica as that used in Exanple 40 (2), 30 ml of hexane and
0.149 g (8.29 mml% of H2O were introduced. The m xture was stirred at
anbi ent t edp&Pdeete- Tarthespesihtart wagaddrsl dnf & abohentanengeatiet uene

inthe form of a liquid drop visually _di sappeared, thereby fornjng a
uni f orm 29fQI&WWFY%Q%?%H?%QIW%%cé’l%’&nﬁ&?ti]ﬂn. ofd rf”ﬁ‘gl’rfﬁ%t ure

dded_1.8 ni . 1), of | | ut f, . | henol
(20" ol 19¥CCRRELERLY oot 15 i REurS e ool B35 B0C G5 i R ee
bath. Th 4 X 0, I f . i f_di i
n§| ) Wié‘tm%gé"al%Eéga”x%%igg?cg“%éﬁﬂ??diﬁbé%@@%ﬁ| SRt P g,
t i-xt t] 1 40- , i d
a0 1o 2ondRReERkLbEer? b6 gy, SRR BrF b, I ik oo o7
the resi ?Trﬁ) ‘é\(?ﬁh&@ﬁé'&din%ﬂé BSovh ik Bp 8 £ (0] URDG afo I aeh By dd mes

with 30 exane at anbient tenperature wth use of a filter.

Successi Vebipoh &St IPEBE Nhdige & O &k SEOTP FETYmaeSz 4l i &l wds KT Biddroult hour
and at 1200%or 8 hours under reduced pressure, thereby obtaining a

conmponent£¢Aeo fhgTeALaY 7af@l wisi Se Heddit £ annOttefiend My dib§en aiixdtD
revealed Zn = 2. 1 mol/g, and F = 4.0 nmol/g. (2) Polynerization
gas (hydrogen = 0.200 mol%) so as to keep the whole pressure

10 constant. As a result, 57.4 g of an olefin polymer having a good
particle properfy was obtained. Polymerization activity per
zirconium atom was found to be 3.8 X 107 g/mol-Zr/hour, and
polymerization’éctivity per the solid catalyst component was
found to be 6520 g/g-solid catalyst component/hour. Further,

15 the obtained olefin polymer showed, SCB = 15.4, MFR = 0.453,
MFRR = 40.2 and SR = 1.16.

[Example 47]
(1) Production of component: (A)
In a 50 ml four necked flask purged with nitrogen, 20 ml

20 of toluene and 12.8 ml (25.6 mmol) of a hexane solution of
diethylzinc {2 mol/1l) were introduced and cooled to 5C. To the
mixture was dropped 3.7 ml (10.2 mmol) of a toluene solution
of pentafluorophenol (2.77 mol/l) over 40 minutes. After
completion of dropping, the mixture was stirred at 5C for 20

25 minutes. Thereafter, 0.51 ml (28.3 mmol) of H,O was dropped

thereto over 60 minutes at 5C. After completion of dropping,
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A I————

A 3 1-volune autoclave equipped with a stirrer, which had 10 been dried
under reduced pressure and thereafter purged with argon;swaseRBae00acuum
hydrogen was fed therein to obtain a partial pressure of 0. 017 MPa, 695 g
of butane and 55 g of 1-butene were fed therein, and then a tenperature of
the autoclave was raised to 70. Thereafter, ethylene was fed therein to
obtain 15 a partial pressure of 1.6 MPa, and the systemwas stabilized. As
a result of a gas chromatography anal ysis, a gas conposition in the system
was f oundHed Magthitd q@enstifrédats ™ fod 3-hoveae amd sthyen pibh 9T6%t he
resultant was added 0. 9 nl of a heptane solution of trii soPut dm?lz m num
adj ust ed tre samententhrert otreftad pidiom asJthay s ipetFamp. 9% gf a
t ol uene solution of racem c ethyl epebis(1-indenyl)zirconjum di chl40(|5i de
adj ust ed was 4 ntoencerad dtticoreiaf &t 3ol The mirbuterey SEHgr et dhe
conponent (A) obtained in the above_ Exanpl | yst
6

corrponentfcmerlehadaedthﬁéeéf*é?rljéq’?%‘iitﬁitﬁiogﬁ aigé(%lﬁﬁs%@ %8"{ izggg %rg 0

0. 200 molthe 64 @ B0 EhEOTRGNE br BER A L OSaE L ORev AT Sha e
o oper {y HALUBT P NERLOB P AP D ity Ry ol e ontat o aas
ol 1d catch yaeRibtpor it B e oL B B O e Tt et
comonené@pwfg:&ggﬁherég&@pg atmeds el edi soppbyiert whewadlo8EB +015. 0,

MFR = 3. 0 and SR = 1.48. [Exanple 50] (1) Production of
conponenty{dfipitate, and a slurry portion of the upper layerwas removed.
10 The above-mentioned washing operation was repeated 4 times. A
similar washing operation was carried out 1 time using 30 ml
of hexane. After removing the liquid component using a glass
filter, the residue was dried at ambient temperature under
reduced pressure, thereby obtaining 4.31 g of a component (7).
15 Elementary analysis revealed Zn=2.4 mmol/g, and F =3.9mmol/g.
{(2) Polymerization
A 3 1l-volume autoclave equipped with a stirrer, which had
been dried under reduced pressure and thereafter purged with
argon, wa-s made vacuum, hydrogen was fed therein to obtain a
20 partial pressureof 0.017 MPa, 695 g of butane and 55 gof 1-butene
were fed therein, and then a temperature of the autoclave was
raised to 70°C. Thereafter, ethylene was fed therein to obtain
a partial pressure of 1.6 MPa, and the system was stabilized.
As a result of a gas chromatography analysis, a gas composition
25 in the system was found to be hydrogen = 0.624 mol% and l-butene

=2.67mol%. To the resultant was added 0.9 ml of aheptane solution
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10 In a 50 mM four necked flask purged with nitrogen, 2.98 g of the sane
| ot heat-treated silica as that used in Exanple 40 (2),13Q,®m@dr 2006
tetrahydrofuran, 5.4 nm (10.8 nmol) of a tetrahydrofuran sol ution of
pent af | uor ophenol (2.0 nol/1) and 0.458 g (25.4 mmol) of H2O0 were

i ntroduced and cooled to 5C 15 using an ice bath. Then, 13.4 m (27 mol)
of a hexane solution of diethylzinc (2 nol/1) was dropped thereto over 1

hour. After conpletion_of dropping, the mxture was stirred at 5C for 1
hour, heftfeliridsabptylatyminymadivstadie 3 epnoenbupdionrE L mli/Ming solid

conponent_was al]owed to precipitagte, a ,slurry 20 portion of the upper
| ayer wasYERAEE e Bhd four7t5’l'|eF‘Rt h@ IiaquitHluEB%*poﬁ‘éﬁ'tlEME r \?@d:eﬂ&%ng a

| filter.. As i t .30 m. of . tetrahydr of dded
Thereto, SRRl e PREL PP Eome R (O ARIE R R o 3
th fter th 1jd t | | qued t i pi , |
porti on SRR SEAEH B & MRALTE o BUBAE RSP Lhd'd GHini Hiehg TR

t ; bRy ey .
Copoat ea RSO de Sl S e I lay 3 AMOSNIABRIRLS
conponentg il € §re AN GRIG JE FHETE Y . T vedi zB40Gd fad ReWHi®a bler eby

obt ai ni ng .92 g of a conponent (A). Elenentary analysis revealed Zn =

3.5 Ml /ey 30hinutds 4B Fhidd 2LeBahy®S icddly 10 Y By drodd i@ xaut ocl ave
equi pped with a stirrer, which had been dried under reduced pressure and

t her eaf t graspyihyerogeivh = ar.god), M Jnesde asatoeukeepy dhegwaholas predsulrerein to
obtain a partial pressure of 0.012 MPa, 700 g of butane and 50 g of
1- but ene comsw@ng: .f Ad & reseilt,, 4Rd6thod antdmfdmapolamelr havlingtpapade was

10 particle property was obtained. Polymerization activity per
zirconium atom Qas found to be 2.8 X 10’ g/mol-Zr/hour, and
polymerization activity per the solid catalyst component was
found to be 5136 g/gfsolid catalyst component/hour, Further,
the obtained olefin polymer showed, SCB = 14.3, MFR = 0.135,

15 MFRR = 141 and SR = 1.12.

[Example 48]
(1) Production of component (A}

In a 50 ml four necked flask purged with nitrogen, 3.00
g of the same lot heat-treated silica as that used in Example

20 40 (2), 30 ml of toluene and 0.149 g (8.25 mmol} of H,0 were
introduced. The mixture was stirred at ambient temperature for
30 minutes, during which H;0 existing in toluene in the form
of a liquid drop visually disappeared, thereby forming a uniform
slurry (it seems that the silica absorbed it). To the mixture

25 was added 1.8 ml (3.6 mmol} of a toluene soclution of

pentafluorophenol (2.0 mol/l), and the resulting mixture was
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raised to 70t. Thereafter, ethylene was fed therein to obtain a partial

pressure of 1.6 MPa, and the systemwas stabilized. ?16[020(}'6 gas
chromat ography anal ysis, a gas conposition in the system vvas ound to be
hydrogen = 0.574 nold and 1-butene 15 = 2 .40 nol % . To the resultant was
added 0 . 9 ml of a heptane solution of triisobutylalum numadjusted to a

concentration of 1 mmol/m . Successively, 0.25 m of a toluene solution of
racem ¢ et hyl enebi s(1-indenyl)zirconiumdichloride adjusted to a
concent r afPohedfte 3 tnmyisimg, aandcehbntm Zlfhe.g of . 5hmlcoapomendl P0of A
obtained jin the above Exanple 50 (1) as solid catal yst conponent were

added thel?%’f%“ep%?%ﬁr@r‘?% OhLSlteY 4t Re eHZ d%ﬂl/lfbrwﬁ) dnannet Hermo whil e
keep t be QT AT ot EERDLE R on e BEobElnG ; e mixf bre wAS A Srnag
ot vi ty B, ?P?"ﬂ%m?rdf%mt e (UG G o R B 204 0 rERE A Zat.', “and
comonent Tharer i Y 51 5o 2 henrd % L 2o M%ﬁ Fetur t her

th bt aiyedt f I r d, 1.54.
5 FE)C:arrg: e 511]%1(611(%&&’]%%3?&% f)]r?]i]g cotnﬁgﬁtljd(zxgwﬁnwgagsg% Qf%&%sngstgd fl ask

purged W3 i OIS uehddut AFE & Eﬁ §ag§mla§t 89%8} i}br ﬁl?Lt 8¢ gekhﬁ% ag that
used in Exanple 40 (2), 30 m of hexane an 8 4 of H20
ver e i nt raoduigact t:le(inp'lélfxeamr@ W ELwassetbf rede el tapbi sabcbgameéayur@hteor 30
m nutes, during which H20O existing in hexane in the formof a liquid drop
remaining so0lid component was dried at 40 for 1 hour and at
10 120 for 8 hours under reduced pressure, thereby obtaining a
component (A). Elementary analysis of the component (A) dried
at 120TC revealed Zn = 2.1 mmol/g, and F = 3.4 mmol/g.
(2) Polymerization A 3 l-volume autoclave equipped with
a stirrer, which had been dried under reduced pressure and
15 thereaftez_: purged with argon, was made vacuum, hydrogen was fed
therein to obtain a partial pressure of 0.017 MPa, 695 g of butane
and 55 g of 1-butene were fed therein, and then a temperature
of the autoclave was raised to 70T . Thereafter, ethylene was
fed there.;'m to obtain a partial pressure of 1.6 MPa, and the
20 system was stabilized. As a result of a gas chromategraphy
analysis, a gas composition in the systemwas found to be hydrogen
= 0.738mol% and 1-butene = 2.93 mol%. To the resultant was added
0.9 ml of a heptane solution of triisobutylaluminum adjusted
toaconcentrationof 1mmol/ml. Successively, 0.75mlof atoluene

25 solutionofracemicethylenebis(1 ~indenyl)zirconiumdichloride

adjusted to a concentration of 2 Kmol/ml, and then 7.3 mg of
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visual | y di sappeared, thereby formng a uniformslurry (it seens that the

silica absorbed it) . After cooling to 5C using an ice t va82dle (9
nmol ) of a hexane solution of diethylzing (2.01 15 nnl/l?gﬁggmﬁ?oppeg over

1 hour. After conpletion of dropping, the mxture was stirred at 5cC for
30 mnutes, heated to 60t , and stirred at 60~C for 1 hour. Successively,
After cooling to 5t using an ice bath, 4.5 mM (9.0 mvl) of a tol uene
solution of pentafluorophenol (2.00 nol/1) was dropped thereto over 1 20
hour. AftBhecOmRanandh (8 ehlopbieryint Hee mbrver Bxampletdd (8d as a $0Gdor 30
m nutes, heated to 6000 , and stirred at 60cC for 1 hour. After filtration
using a fFRERIYSEnEoMBangid WEer$aghded Wiharete m PelyRexrdda tdonevas 4

times using a filter. Successively, the renmaining solid conponent was
dried at 98ET€eforout hdifT ak@ 231BPteS0" €tf of 0 gChoWiladefeedingedn

e e L S AR Sy
. i i 3 15 i Wi t

I Ul SRR LA SRR
DUr 920, RSO sy TH RyBn MOHAE RN A VI SR A 1 2

fed ther eidLymdih d4€1bR JARANMY Bee 21rébsi LRV MRS unkak S8k 50 o70cC

Thereafter, ethylene was fed therein to obtain 10 a partial pressure of 1.6

VPa, and Xheodyyh@i-was hehahi bha ¢b1yniés 240804 botliva €ABcENIBLIGHAPNY
anal ysis, a gas conposition in the systemwas found to be hydrogen = 0.
802 nol t catdlsbutermponent was found to be 6100 g/g-solid catalyst
10 component/hour. Further, the obtained olefin polymer showed,
SCB = 13.0, MFR.= 1.32, MFRR = 42.7 and SR = 1.44.
[Example 49] |
(1) Production'bf component (A)
In a 50 ml four necked flask purged with nitrogen, 2.99
15 g of the same lot heat-treated silica as that used in Example
40 (2), 30 ml of hexane and 0.149 g (8.29 mmol) of H,O0 were
introduced. The mixture was stirred at ambient temperature for
30 minutes, during which H;0 existing in toluene in the form
of aliquid drop visually disappeared, thereby for;ning auniform
20 slurry (it seems that the silica absorbed it). To the mixture
was added 1.8 ml (3.6 mmol) of a toluene solution of
pentafliuorophenol (2.0 mol/l), and the resulting mixture was
cooled to 5T using an ice bath. Then, 4.5 ml (9.0 mmol) of a
hexane solution of diethylzinc (2 mol/l) was dropped thereto

25 over 1 hour. After completionof dropping, themixture was stirred

at 5C for 1 hour, heated to 40C , and stirred at 40C for 2



= 2.32 nolt. To the resultant was added 0. 9 ml of a heptane solution of

triisobutylalum num adjusted to a concentration of 1Lmmol/ %'NojﬁlgmberQOOG
Successively, 0.75 m of a toluene solution of racenc

et hyl enebi s(1-i ndenyl ) zirconiumdichloride adjusted to a concentration of
2 ,unol/m, and then 10.3 ng of the conponent (A) obtained in the above
Exanple 51 (1) as a solid catal yst conponent were added thereto.

Pol yneri zation was carried out 20 for 60 mnutes at 70 C while feeding an
et hyl ene HoN%S odeit af £dd trgdsl qrhydingen £110tex1 2 iy residuaswes wassed he
whol e pressure constant. As a result, 58 g of an olef in polynmer having a
good parditieprobdr t30 vink obt hoheene Pat yAe G aund ¢h thotes/itAtpeT0 ml
zirconiumatomwas found to be 3.9 X 107 g/ nol -Zr/ hour, and 25

pol yneri 4t i 8ﬁx5‘@tei vitty gtieNe $6MPETELdIey sYiEBnpssenttnad Fiddimrto be
5630 g/ g-solid cat st_conponent/ hour. Further, 240 15 Novenber 06 the
obt ai ned BIEITFE Pt herths LindRy solid gomponent) was driegret 48C6 and
SR=4.4 anpl e. 52] rodycti on of conponen A 51Inab5 1 four
necke% f%é)sﬁ({ gﬁ?ﬁe‘_ﬁ‘%%ﬁzg?%rga’é%%ﬁ‘?%s ’indSFr[%Paﬁ?éiB%G%i‘?ﬁgr thexeby nol)

of a hexang 50|itld 8Mpdh &L OY'a8!. "1 ehén P Yl d by EL G+ L aduged and
S{ﬁe m%< és+ Jdgl%ygl %I% f&%ﬁg

cooled to 5t. To ture, ol utron ptepar Ssolv

(1. 07 noleayofir-1ReNY &M op | JTHX nt_ of .34 of .hexane and
10 104 M1 CTOPars e dropped-over 58 el AL T afealE G
dr oppi ng,( 2)h@oDyxidtiezattisost i rred for 1 hour at 5C, thereafter heated to

40°C, stirred for 1 hour, and thereafter allowed to stand over night at
anbi ent tenper at irle voifumey acdolkcilaget @q@0ffed with a stirrer, which had
10 been dried under reduced pressure and thereaftér purged with
argon, was made vacuum, hydrogen was fed therein to oﬁtain a
partial pressure of 0.017MPa, 695 g of butane and 55 gof 1-butene
were fed therein, and then a temperature of the autodiave was
raised to 70C. Thereafter, ethylene was fed therein to obtain
15 a partial_pressure of 1.6 MPa, and the system was stabilized.
As a result of a gas chromatography analysis, a gas composition
in the system was found to be hydrogen = 0.789 mol% and 1-butene
=2.78mol%. Totheresultant was added 0.9 ml of aheptane solution
oftriisoﬁutylaluminumadjusted1x>aconcentrationoflnmml/ml.
20 Successively, 0.75 ml of a toluene solution of racemic
ethylenebis(l-indenyl)zirconium dichloride adjusted to a
concentration of 2 4mol/ml, and then 7.8 mg of the component
(A} obtained in the above Example 49 (1) as a solid catalyst
component were added thereto. Polymerization was carried out
25 for 60 minutes at 70C while feeding an ethylene/hydrogen mixed

gas (hydrogen = 0.200 mol%) so as to keep the whole pressure
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using an ice bath, 359 g of the sane |ot heat-treated silica 15 as that
used in Exanple 40 (2) was introduced thereto, and then lgl\%vgmggrjqﬁ%ane
was poured therein so as to wash away the silica adhering to a wall of the
flask. After stirring the mxture for 5 mnutes, 44.2 g (2.46 nol) of H2O
was added thereto over 1 hour. After conpletion of the dropping, the

m xture was stirred 20 at 20cC for 1 hour, at 4000 for 2 hours and at 60C
for 2 hours. Thereafter, the mxture was all owed to stand, thereby

preci pi tﬁqn@t@%oﬁsaaﬁﬁﬁblﬁentﬁ - Bt 9 e api e e RO MeH Bev&eg a Semeen a

| ayer of the preC| itated solid conmponent_and an ugg er of a slurry
portion TRPRippervas up Phaseet: oﬁo%g‘“%éz f‘rﬁ’f}e&c ?WH@aWEr t he
remai ni ng I i qui d conponent was renoved by f trat Far r’qj):l eting

washi ng, 3 TCTHHRGRN 23 A3 Ry ERDRE 2066< az'aea "5/ PRE r’eé‘l“@ue and

the m Xt WA MRS SIS A Do saltey tlﬁwegtgayz&ae%myo 2iPhas

precipit a SO one

renoved f%!dnd 3d %eakgtﬂaegzgﬂso&ﬁencgteslggtte&@ﬁnaﬂ@%% Then%rtgakt er

the remaining Ii d ¢co nt Was renmov tration ove
washi ng Q@ﬁéﬁtgﬂn%%I@Pﬁ@b%‘i el Qﬁéweah%fc%af-tﬁ.;o therr 50 igh capRAnent

was dried for 4 hours at 60 under reduced pressure, thereby obt ai ni ng 814

g of a cemuanentar{@®)sr E eneyg ary analysis reveal ed Zn 3.7 mol /g, and F
= 6.3 mol/g. 10 (2) Polynerization A 3 1-volune autoclave equi pped with a

stirrer, [@xamplleadopeen dried under reduced pressure and thereafter purged
with argon, was nmade vacuum hydrogen was fed therein to obtain a partial
pressur e (8f) Pro@ifEstiRra GOCqnmindntt al¥e) and 60 g of 1-butene

10 In a 50 ml four necked flask purged with nitrogen, 2.98
g of the same lolt heat-treated silica as that used in Example
40 (2), 30 ml of tetrahydrofuran, 5.4 ml (10.8 mmol) of a
tetrahydrofuran.solution of pentafluorophencl (2.0 mol/1l) and
0.458 g (25.4 mmol) of H:0 were introduced and cooled to 5C
15 using an ice bath. Then, 13.4 ml (27 mmol) of a hexane solution
of diethylzinc (2 mol/l) was dropped thereto over 1 hour. After
completion of dropping, the mixture was stirred at 5C for 1
hour, heated to 40T , and stirred at 40C for 2 hours. The
resulting solid component was allowed to precipitate, a slurry
20 portion of the upper laver was removed, and further the liquid
component was removedusingaglassfilter. Asawashingoperation,
30 ml of tetrahydrofuran was added thereto, stirring was carried
out until the temperature reached 40C, thereafter the solid
component was allowed to precipitate, a slurry portion of the
25 upper layer was removed, and the remaining liquid component was

removedusingaglass filter. Saidwashing operation was repeated
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15 were fed therein, and then a tenperature of the autoclave was raised to
700C. Thereafter, ethylene was fed therein to obtain a panovahb&®esUre of
1.6 MPa, and the systemwas stabilized. As a result of a gas

chromat ogr aphy anal ysis, a gas conposition in the systemwas found to be
hydrogen = 0.76 nold and 1-butene 20 = 2 . 42 nold . To the resultant was
added 0. 9 mMl o a heptane solution of triisobutylalumnumadjusted to a
concentration of 1mmol/m . _Successively, 0.75_n. of a toluene %ol.uti on of
racem c ethAFESncBRErasshaehy \the CoMedAIRL AP AROMRPREREydH 95 ied
concentration of 2 ftnmol/m, and then 9.4n%of the co nent 25 SIA

obt ai ned Unilathgediorsd Exarpreesat (130 GsTarsdhayrsy & YcBRpBAEAPIwer e

added thereto. Pal ynerization carcried. out r.2006_ for 60
minut es. - SOBCINA EOTBRBERG LA et By FERL AYPORaY ey ated
(hydrogen=Q. 23nmol %9 sQastokeept ressureconstant. As a result, 83 g
of an ol :a}fofi ﬁm{)c%/ raIﬁdZVE?n"g g’g%’:@ti cle property was obtained.

Pol yneri zat,i Vsl : zirconium5 atomwas found to be 5. 5 X 10
g/ WDF?Zr /Z(%Ju?{%l%&cfl%lo ‘%/ltr%er%ﬁ zation activity per the solid catalyst

conponent was foynd 0 hife 8836c194@ sghigpeatual ttsh SoIPpaeNt/HIGH hafurt her,
the obtained olef in polyner showed, SCB = 15.2, MFR = 0.09, MFRR = 127

and SR =pbddb drildXamplke 23Huted( breBsadechnanthéreatnemeptirgdl with 5 1
four necked flask purged with nitrogen, 1.5 1 of hexane and 1.49 1 (3. O

mol ) of aryexanerasomadeoraaiiudi, ehiydirvigen wa2. Gédnmthetkinete phtadduded and
cooled to 5C. To the mixture, a solution prepared by dissolving 277.1 g
(1. 51 nolprrdfialSppessaf¢ odrdpghehMPaj 17 B88 off bwtarepnenel gt Yrbppelcover
100 10 were fed therein, and then a temperature of the autoclave was
raised to 70C. Thereafter, ethylene was fed therein t§ obtain
a partial pressure of 1.6 MPa, and the system was stabilized.
As a result of a gas chromatography analysis, a gas com‘positiqn
in the system was found to be hydrogen = 0.574 mol% and 1-butene
15 =2.40mol%. Totheresultant wasadded0.9mlof aheptane solution
of triisobutylaluminumadjusted to a concentration of 1mmol/ml.
Successively, 0.25 ml of a toluene solution of xacemic
ethylenebis(l-indenyl)zirconium dichloride adjusted to a
concentrafion of 2 /tmol/ml, and then 13.4 mg of the component
20 (A) obtained in the above Example 50 (1) as a solid catalyst
component were added thereto. Polymerization was carried out
for 60 minutes at 70C while feeding an ethylene/hydrogen mixed
gas (hydrogen = 0.193 mol%) so as to keep the whole pressure
constant. As a result, 42.1 g of an olefin polymer having a good

256 particle property was obtained. Polymerization activity per

zirconium atom was found to be 8.4 X 10’ g/mol-Zr/hour, and
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m nutes. After conpletion of dropping, the mxture was stirred for 1 hour
at 5t, thereafter heated to 40t, and stirred for 1 hourjsRLle&hb&IMENY tO
5~C using an ice bath, 355 g of the sanme |ot heat-treated silica as that
used in Exanple 40 (2) was 20 introduced thereto, and then 0. 3 1 of

tol uene was poured therein so as to wash away the silica adhering to a
wall of the flask. After stirring the mxture for 5 mnutes, 41.0 g (2.28
nol) of H20 was added thereto over 1 hour. After conpletion of the

dr oppi ng,polimeni xatien et 571ty Rttt 6 Floid £ Holkls COMPPARBHEF or 25
2 hours. Thereafter, the m xture was all owed to stand,, thereb

preci pi t diourd dadid ¢ lddnsddemelifg catelEiste CRRGRTER b/ MO a8 T BT 15
Novermber 2006 between a |ayer of the precipitated_sqli on ent d an
upper | a5h8 gtaingq,oletiay PP&W%@%&@%&- t#ﬁu‘pggr%sl ﬂfﬁy%tq]gﬁ’adqwas
removed. The renggning | i qui d conponent was renoved by filtration.
Thereafte$, 3 43t tol uene was added thereto, and 5 the m xture was al | owed

to stand er nj t anmbi ent tenperature. After that, washing of the
sol i dgco%ﬂ?ﬁqﬁlfepeat ed 4 times wth each 3 1 of toluene at 80cC and

2 tinmes %P ﬁa&&&%gr?%%ﬁﬁﬁgm@ﬁta@zent tenperature, in a manner such

that the xture was a o0 stand to precipitate a solid conponent,

the upper 10 sl ry sRORhi PHuYAse sRERVEh R Putdydd WE tihen tridgent er.foace
between a layer of the precipitated solid conponent and an upper |ayer of

a slurry post i-pe appeansd, neat-theateliheil bomias nhdt qmsiedl inoEmamede was
renmoved by filtration. Thereafter, the solid conponent was dried for 2

hours at 40{2 undeml ef heashnerassar 81155 4 femmby ) oft BiOwene 884 rgduted .
conponent (A). Elementary analysis revealed Zn = 3.5 nmol/g, and F = 6.8
mvol 1§. The mixture was stirred at ambient temperature for 30 minutes,
during which Hzo‘existing in hexane in the form of a liquid drop
visuallydisappeéred,therebyformingainﬂiormslurry(itseems
that the silica ébsor‘qed it). After cooling to 5C using an ice
bath, 4.48 ml (9 mmol) of a hexane solution of diethylzing (2.01
15 mol/l) was dropped over 1 hour. After completion of dropping,
the mixture was stirred at 5C for 30 minutes, heated to 60T ,
and stirred at 60C for 1 hour. Successively, After cooling to
5C using an ice bath, 4.5 ml (9.0 mmol) of a toluene solution
of pentafluorophenol (2.00 mol/l) was dropped thereto over 1
20 hour. After completion of dropping, the mixture was stirred at
5C for 30 minutes, heated to 60T , and stirred at 60T for 1
hour. After filtration using a filter, the residue was washed
with 30 ml of hexane at 60C 4 times using a filter. Successively,
the remaining solid component was dried at 40C for 1 hour and
25 at 120C for 8 hours under reduced pressure, thereby obtaining

a component (A). Elementary analysis of the component (A)
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(2) Polynerization A 3 1-volune autoclave equipped with a stirrer, which
had been dried under reduced pressure and thereafter pu&g%v%g,&zo@@
argon, was made vacuum hydrogen was fed therein to obtain a parti al
pressure of 0. 015 MPa, 690 g of butane and 60 g of 1-butene were fed
therein, and then a tenperature of the autoclave was raised to 70" C
Thereafter, ethylene was fed therein to obtain a partial pressure of 1.6
MPa, and the systemwas stabilized. 25 As a result of a gas chromatography
anal ysi s rewegeaisad dhposil i ®mme b/ g heas§st em fvad fowadddgto be hydrogen = 0. 70
nmol d and 1-butene 244 15 Novenber 2006 = 3. 01 nol% . To the resultant
was added 0. 9 [M27%¥} a heptane solution of triisobutylalunm numadjusted to
a concentration of 1 nmmol/m . Successively, 0.75 m of a toluene solution
of raceni{@) &ahmsaiatian ndenyl) zirconiumdichloride adjusted to a 5

trat f 21 [/ m dth 8.7 t bt d
"1 the above Euin éfcs”ﬁsraq)augi%&agae?aueapgﬂy&th pacaiel: %?Twéraﬁa%d aine
t her g % Pol y r| zatl was car rcied out % nutf at 70" g
feedithg XFeSt AFiET r 6GEN SR 8&6555§e ﬁ?gr JEREES: 6’&0?%1:93 o keep
th V\/nl t 0 f f
e uhol o LGSYLR, FAIR' kuult A5l ohatis, B8 gtﬂeﬁq;ikc?’oh“;{%?.*%?f;

zi reoni u?atr%é%mé@? ;8#@%5& @ﬁS Pra’ {Pﬁ-g %HPSana(rm)ﬁ'ﬁ g H#¥-butene

pol yner i I VI per” the sol'i st conponent was found to be

9770 9/ gesel E@dc%ékéih CQHEOﬁE@ﬁ/ah%r dryidies off Rdeolldbbedvel ghsin 15
pol ymer showed, SCB . [ Exanpl e 54]p(1) Production of conponent (A)

raised to 70C. Thereafter, ethylene was fed therein to obtain
10 a partial pressure of 1.6 MPa, and the system was stabilized.
As a result of a gas chromatography analysis, a gas composition
in the system was found to be hydrogen = 0.802 mol% and 1-butene
=2,32mol%. To the resultant was added 0.9ml of aheptane solution
of triisobutylaluminumadjusted to aconcentrationof 1 mmol/ml.
15 Successively, 0.75 ml of a toluene solution of racemic
ethylenebis(l-indenyl)zirconium dichloride adjusted to a
concentration of 2 Mmol/ml, and then 10.3 mg of the component
(A) obtained in the above Example 51 (1) as a solid catalyst
component‘were added thereto. Polymerization was carried out
20 for 60 minutes at 70C while feedinyg an ethylene/hydrogen mixed
gas (hydrogen = 0.212 mol%) so as to keep the whole pressure
constant. As a result, 58 g of an olefin polymer having a good
particle property was obtained. Polymerization activity per
zirconium atom was found to be 3.9 X 107 g/mol-Zr/hour, and
26 polymerization activity per the solid catalyst component was

found to be 5630 g/g-solid catalyst component/hour. Further,
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In a 51 four necked flask purged with nitrogen, 2.5 1 of toluene, 71 m

of tetrahydrofuran and 0.871 1 (1.75 nol) of 20 a hexane i
diethylzinc (2.01 nol/1) were introduced and cooled to SOgﬂb&l%h?éﬁez%ﬁ

m xture, a solution prepared by dissolving 164.8 g (0.90 nol) of

pent af | uorophenol in 277 m of toluene was dropped over 80 mnutes. After
conpletion of dropping, the mxture was stirred for 1 hour at 5t,
thereafter 25 heated to 40'C, and stirred for 1 hour. After cooling to 5cC
usi ng antheebhathed3blefinfpdhenamsloweld hgeB -« LeaveMER =i Tas4 24FRES
Novenber 2006 as that used in Exanple 40 (2) was introduced therein, and
then O0.= M43 ofaridlsRre Wag0poured therein so as to wash away the silica
adhering to a wall of the flask. After stirring the mxture for 5 m nutes,
23.8 g ([Exempi )5DF H20 was added thereto over 1.5 5 hours. After

conpl etion of the dropping, the mxture was stirred at 5C for 85 m nutes,

and at 4(t) frro@uboibs ofherempoéeentt ) m xture was all owed to stand over
ni ght at anbi ent tenmperature. Thereafter, the m xture was stirred _for 2
hour® at 80C, &h@ 5t frefO%M BREHeCo Td@skd PUTRE e iy thy é’rhtﬁ’otgﬁni n& -2 dolid
conponen 10_ At the e erface bet

ettt a%‘a%xa%%ﬁnﬁ LobdanbhtOmRd G BndianaserBinol of HipsRysriRs,
appear ed, he rslurys t|o e semmining,li uid
corrponeﬂt2 v(\);ls ve‘ﬂef)‘?/ Jfryﬁxf a\ﬁg g?‘\flleg 5-:5@ 'ﬁog?xetgp%g d

added t'&erﬁéPutf‘&H' tﬂ}%dHﬁgd”ByW%ﬁis%thfxfﬁijgf%Bzahc&”%labﬂ%&ﬁrcofp\fter
that, washing of thé solid conponent was repeated 4 times wth each 3.5 1
of tol UpRs talf 19%rcphdnd 1t i1FES Wikl @Eaeh ventd o glzhexane abxanbi 8nl

tenperature, in a manner such that the mxture was allowed to stand,
t hel@by 19decl mift &bilngna wasidtropped over 85 minutes. After completion
of dropping, the mixture was stirred for 1 hour at 5C, thereafter
heated to 40°C, stirred for 1 hour, and thereafter allowed to
stand over night at ambient temperature. After cooling to 20T
using an ice bath, 359 g of the same lot heat-treated silica
15 as that used in Example 40 (2) was introduced thereto, and then
0.31of hexane.. was p’dured therein so as to wash away the sili'ca
adhering to a wall of the flask. After stirring the mixture for
5 minutes, 44.2 g (2.46 mol) of H;O was added thereto over 1
hour. After completion of the dropping, the mixture was stirred
20 at 20C for 1 hour, at 40C for 2 hours and at 60C for 2 hours.
Thereafter, the mixture was allowed to stand, thereby
precipitating a solid component. At the time when an interface
between a layer of the precipitated solid component and an upper
layer of a slurry portion appeared, the upper slurry portion
25 was removed. Thereafter, the remaining liquid component was

removed by filtration. For completing washing, 3 1 of hexane
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conponent, the upper slurry portion was renoved at the tinme when 20 the
interface between a | ayer of the precipitated solid corrpogelq{we 2886 Upper
| ayer of a slurry portion appeared, and then the remaining [Iqul

conponent was renoved by filtration. Thereafter, the solid conmponent was
dried for 4 hours at 120- C under reduced pressure, thereby obtaining 571
g of a conponent (A). Elenentary 25 analysis revealed Zn = 2.6 mmol /g, and
F=49 mol/g. (2) Polynerization 246 15 Novenber 2006 A 3 1-volune

aut ocl aveaeqad@pedtvi thea refdidry, ad cthéadikegredivagd stidaled edueed
pressure and thereafter purged with argon, was nmade vacuum hydrogen was
fed t hertcherd¢af bt aahlawefartbi altgndEsstierady Opr8dbphPatiad0 ag «1bait ane
and 60 g of 1-butene 5 were fed therein, and then a tenperature of the

aut ocl aveonmesnentl seddt otivér Cthe€herpgadnt es lueriyy lpenet iwas Wad tregwasradt o
obtain a partial pressure of 1.6 MPa, and the systemwas stabilized. As a

resul t (ﬁlI&ngQa%lxciﬁrtohheo@mhf}ledhahysﬂsteaf@a% appgrosd | Gherieafiter syst em
ound to be hydrogen = 0.74 nol % and 1-butene 10 = 2 . 75 nol % . To the
r esu { arth ESTRdAERD 1 1gukd 6PMROREPLaNaS SERmeYeR boff kltiTascian yITiain num

adjusted .to a concentration of | nmol/m Successi vel 0.75 m of a
t ol uene ARANR METIINS FPERAL1o% HFFheBeatedi % 9)2|'1|y”&ﬁﬁatfrﬁ‘?ﬁcml¥?ri de

adj ust ed t concentration_of 2 u nol/m and t he r’rg of the
conponerit ]féia(%ml?ﬂﬁ%iﬁle‘ﬂa? nd’Eh%daBB%'e“EQSHﬁFe ady 601 diﬁ s&edPced al yst

conponenf,d Iﬁ:éad ﬁgr{aggdﬂg@alfq ﬁ;lﬁeig%l £ 3n&alt' fe}?fj E';"Ltéamefn(?:rarqp

m nut es at I ng an hy Pogen m x
(hydrog%&aqy%qr@w@vééwé 410 Keep; thigo ! eaRfepsurg, §0m5§?5 As a

result, 116°g of an olefin polyrrer having a good parficle

10 (2) Polymerization

A 3 1-volume autoclave equipped with a stirrer, which had

been dried under reduced pressure and thereafter purged with

argon, was made vacuum, hydrogen was fed therein to obtain a

partial pressure of 0.015MPa, 690 g of butane and 60 g of 1-butene

15 were fed therein, and then a temperature of the autoclave was

raised to 70C. Thereafter, ethylene was fed therein to obtain

a partial pressure of 1.6 MPa, and the sjrstem was stabili‘zed.

As a result of a gas chromatography analysis, a gas composition

in the system was found to be hydrogen = 0.76 mol% and 1-butene

20 =2.42mol%. To theresultantwas added0.9mlof aheptane solution

of triisobutylaluminumadjusted to a concentration of 1 mmol/ml.

Successively, 0.75 ml of a toluene solution of racemic

ethylenebis(l-indenyl)zirconium dichloride adjusted to a

concentration of 2 (mol/ml, and then 9.4 mg of the component

25 (A) obtained in the above Example 52 (1) as a solid catalyst

component were added thereto. Polymerization was carried out
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20 property was obtained. Polynerization activity per zirconium atom was
found to be 7. 7 X 107 g/ nol -Zr/hour, and pol yneri zation 1@&5{,&5&29@5 t he
solid catal yst conmponent was found to be 13800 g/ g-solid catal yst
conponent/ hour. Further, the obtained olef in polymer showed, SCB = 16.9,
MFR = 1.70, MFRR = 46.0 and SR = 25 1.29. [Exanple 55] 247 15 Novenber
2006 (1) Production of conmponent (A) In a 50 m four necked flask purged
with nitrogen, 12.5 m (25 nmol) of a hexane solution of diethylzinc (2.01

nol / 1) @wsé%ﬂlﬁfiegfae bR Df Wl iWR SnidinPlicerh sO0hGkd® 5 5t.

To the m xture, of a tetrahydrofuran solution o pent af | uor ophenol

adj ust edydo( my@mgeﬂaroatz Diiio 0 ) 200t 6 Rbepahe vli@Pppe oy afe 2bnstauites.
After conpletion of dropping, the mxture was stirred for 1 hour at 5 C
and for Ak howesallt4083 gAbfesdn cabef iuy fml st dsaningira igoedabrtizl1e8 g of
the sane lot 10 heat-treated silica as that used in Exanple 40 (2) was

i nt r odugesbpetthar etas cdrichitrieeh & offymefr itzettriady dradfinidiy weess pdenceditver ei n
so as to wash away the silica adherlng to a wall of the flask. After
stirdi ngtorewas omral forbess nb it ée g@maa -gr¢heug , mmd polyheHi@atdonadded

thereto over 38 mnutes. After conpletion of 15 drog g t he mxture was
stirred3tistitoper, Bhﬁoﬁl?%ldé-"rﬂjt YS*BG’(?@‘W@ W& Aeredra 8830ashi ng
was carried ! t, usin

fil h h f
and 2 1 ek Sl Bk Po s oA i BT R hpd iR OF LS APURREE, | ( ho
solld UMM MGl | 885700 52,0k 2 40 hiehifler 15 PANGPER 20 1REBESUr e,
0g 0o ). Elemrentary

t her eby “obt'aini ng a cofponent (
[Example 53]

10 (1) Production of component (A)
In a 5 1 four necked flask purged with nitrogen, 1.5 1

of hexaneand 1.49 1 (3.0mol) of a hexane solution of diethylzinc
(2.01 mol/1l) were introduced and cooled to 5C. To the mixture,
a solution prepared by dissolving 277.1 g (1.51 mol) of
15 pentafluorophenol in 585 ml of toluene was dropped over 100
minutes. After‘complétion.of’dropping, the mixture was stirred
for 1 hour at 5T, thereafter heated to 40C, and stirred for
1 hour. After cooling to 5C using an ice bath, 355 g of the
same lot heat-treated silica as that used in Example 40 (2) was
20 introduced thereto, and then 0.3 1 of toluene was poured therein
so as to wash away the silica adhering to a wall of the flask.
After stirring the mixture for 5 minutes, 41.0 g (2.28 mol) of
H,Owas added theretoover 1hour. Aftercompletion of the dropping,
the mixture was stirred at 5C for 2.5 hours, and at 80C for
25 2 hours. Thereafter, the mixture was allowed to stand, thereby

precipitating a solid component, At the time when an interface
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anal ysis revealed Zn = 2.9 mol/g, and F = 5.3 mmol/g. (2) Polynerization A
3 1-volune autoclave equipped with a stirrer, which had PeghGiigdotmder
reduced pressure and thereafter purged with 25 argon, was nmade vacuum
hydrogen was fed therein to obtain a partial pressure of 0. 015 MPa, 690 g
of butane and 60 g of 1-butene 248 15 Novenber 2006 were fed therein, and
then a tenperature of the autoclave was raised to 70t. Thereafter,
ethylene was fed therein to obtain a partial pressure of 1.6 MPa, and the

syst em wastwidabhlliask ofASh@ presuidi teft el 8318 onMPdMgiBRRY analppeirs, a gas
conposition 5 in the systemwas found to be hydrogen = 0.74 nolt and

1- but endayet o9 amellurryT @otritd ohe aplipleaitte dyas had dephe?. sQuriryopoathent ane
solution of triisobutylal um num adjusted to a concentration of lmuol/mn .

Successiwas yrenhvErd nl Thhé zmemalinéng Sdlqutiidorcariparesret was erapbwndbiby
(1-indenyl) zirconiumdichloride adjusted to a 10 concentration of 2 a
mol / m , fdddnatdrrg. Thegegif el Sodpohcinlueng win @dded ithegiedambend Exanpl e
55 (1) as a solid catalyst conponent were added thereto. Polynerization
was ear thednixture sased Lavwas &e szandmvempight adAmRy &t EERPREAE VL By dr ogen
m xed %asf&hﬁgrogen: 0. 25" m]t) so as to keep the whol e pressure
const ant*tt ah. waghing pfatiecio i GoamareRd YA TREA Mgl & §oB8Sparticl e
propertér_vvas obt ai_ned. Poil%mari zati onncg\cti vity per zirconium aﬁomfvvas
found t §id egch X 108fgFadrene/ AbuPY “aifddh A S, ¥diton €agdy Pvitt §Eper the
sol i d Cﬁ%%%%t £ AR foundet o p f&%@@:—z Y a4 %%i‘gﬁ%
conponent our> %ﬂqr%?'her@ t%\ﬁéeoggal ﬁégl O(Iae 'n 26 pg%lymer shhovve , %B =
14.7, MgBsmath &Feq YoRE an8303pRBEipRtatela $811d component, the upper
10  slurryportion was removed at the time when the interface between
a layer of the precipitated solid component and an upper layer
of a slurry portion appeared, and then, the remaining liguid
component was removed by filtration. Thereafter, the solid
component was dried for 2 hours at 60 under reduced pressure,
15 thereby obtaining 864 g of a component (A). Elementary analysis
revealed Zn = 3.5 mmol/g, and F = 6.8 mmol/g.
(2) Polymerization
A 3 1-volume autoclave equipped with a stirrer, which had
been dried under reduced pressure and thereafter purged with
20 argon, was made vacuum, hydrogen was fed therein to obtain a
partial pressure of 0.015MPa, 690 g of butane and 60 g of 1-butene
were fed therein, and then a temperature of the autoclave was
raised to 70C. Thereafter, ethylene was fed therein to obtain
a partial pressure of 1.6 MPa, and the system was stabilized.

25 As a result of a gas chromatography analysis, a gas composition

in the system was found to be hydrogen = 0.70 mol% and l-butene
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[ Exanpl e 56] (1) Production of contact product (e) In a 200 m four necked

flask purged with nitrogen, 40 25 m of tetrahydrofuran 3n¢, vyl 2660
nmol ) of a hexane solution of diethylzinc (2 nol/1) were introduced and

cooled to 5C. To 249 15 Novenber 2006 the m xture was dropped 34.3 nl (80
mmol ) of a tetrahydrofuran solution of3,4,5-trifluorophenol (2.33n01/1)
over 120m -nutes. After conpletion of dropping, the mxture was stirred at
5C for 90 mnutes and further at 40t for 70 mnutes. Thereafter, 5 the

t enper at=Uu3 © Was 1k oWy €lie e sd@eenitSidadfeie ounl bf dhefPtathe sO20tdonl ) of
H20 was dropped thereto over 80 m nutes. After conpletion of dropping, the
m Xt ur e ofaisr 51 ¢ s etly ba 1201 Lumh @d s t ed totbesoramen toat ben oSt mmed/afl .40t for
120 mnutes. As a result, the m xture was separated into a transparent
liquid puctestsizedyl0 8.y8l ol gefi protiotuengf tsrlutiow of t vaseang al

night at anbient tenperature, a volatile conponent was renoved by

di sti | | gtihydenedric (tlhe ndegivlle Mpeondkured dichilgrids ordgusd®d &Rdef reduced
pressure. As a result, 17.05 g of a yellow solid product was obtained. 15
(2) #rodoocestrat icomednantt oY) /mh. 28D ther dur? AgcREIthEaSRMPBARGRE wi t h

56 (3) (MooRRafBor Pkl BPEVEn ARBPIe180g 3 €AnE FOI AcArterehted

LS, Bapb R o A LReth Pl BOSshAbNASR AR ahsigd el 000,

resi due Nac §aanse on AL TRTC b 1828 e 30 lan QhnbTehaNEGadbYednaRda dr i od
gas (hydrogen=0.26mol%) soas tokeep thewholepressure constant.

10 As a result, 85 g of an olefin polymer having a good particle
property was obtained. Polymerization activity per zirconium
atomwas found tobe 5.7 X 10’ g/mol-2Zr/hour, and polymerization
activity per the solid catalyst component was found to be 9770
g/g-solidcatalystcomponent/hour.Further,theobtainedolefin

15 polymer showed, SCB = 16.8.

[Example 54]

(1) Production of component (A)
In a 5 1 four necked flask purged with nitrogen, 2.5 1

of toluene, 71 ml of tetrahydrofuran and 0.871 1 (1.75 mol) of
20 a hexane solution of diethylzinc (2.01 mol/l) were introduced
and cooled to 5C . To the mixture, a solution prepared by
dissolving 164.8 g (0.90 mol) of pentafluocrophenol in 277 ml
of toluene was dropped over 80 minutes. After completion of
dropping, the mixture was stirred for 1 hour at 5C, thereafter

25 heated to 40C, and stirred for 1 hour. After cooling to 5C

using an ice bath, 350 g of the same lot heat-treated silica
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pressure, thereby obtaining 4.45 g of a conponent (A). Elenentary analysis

revealed Zn = 2.1 mmol/g, and F 2.4 nmol/g. 25 (3) Pol ynmeyd I
1-vol unme autocl ave equi pped with a stirrer, which had 25@%@%&%\%28@? 2006

been dried under reduced pressure and thereafter purged with argon, was
made vacuum hydrogen was fed therein to obtain a partial pressure of O.
009 MPa, 700 g of butane and 50 g of 1-butene were fed therein, and then a
tenperature of the autoclave was 5 raised to 70t. Thereafter, ethylene was

fed thersd rRhhae® @béaiin Pxadlld ab PZ P&y endroiuGeliPaheradnt hendtdteam was
stabilized. As a result of a gas chromatography analysis, a gas

conposi to dnl dih tblleesysirampunsrdd tthe red nbeo laysdt 0 gersra®agot e Istoldmd
l1-butene =2 . 67 nold . To the resultant was added 0. 9 ml of a heptane
sol ut i oradi®:mifng tici oaltl ol thentihasklj ddited stiardogctine mekyireffor

mol /m . Successively, 0.25 m of a toluene solution of racemc

et hyl endbimgbitiesdedl. Bzor €bndarmell LmfoH:evagd)added therzetea@ndrati on of
2 .upol/m, and then 16.6 ng of the conponent (A obtained in the above
Exanpl e 158i9) Afkek wnl@wrapﬁsﬁhqéreaﬁﬁaﬁe RN BLEtaggetr s féiErsd

Pol ymeri zation was carried out _for m nutes at 700C whil e feeding an

et hyl ené¥ ﬁ}gr%%@w}@@te@asa(‘ﬁyﬁdﬂb fGr 201Ny - dbereatd KeePhe whol e

Pol yner Mk rﬁ?ﬁa‘%&?ﬁ?‘s’ﬁ‘%g‘P stangrk Stght 25 Sl A $RR-18} %Qf 5h"50
g/ nol - Zr,I( hour and mar IH‘%%F anasacéq v]_ldtt q t %o%ﬁlé dat (‘Sebt%\
at'a (5u

conponent W:fsaf (?urfd - S0 conponent/ Furt her,

tS ge ogt gdgwmpis&ea&d)guﬁar @t@msly pr\?z@amtla@.ﬁ,g MR 15 d c88polERR.= 50. 4,
10 At the tlme- when an interface between a layer of the precipitated

solid component and an upper layer of a slurry portion appeared,
the upper slurry portion was removed. The remaining liquid
component was removed by filtration. Thereafter, 3.5 1 of toluene
was added thereto, and the mixture was stirred for 2 hours at
15 95C. After that, washing of the solid component was repeated
4 times with each 3.5 1 of toluene at 95C and 2 times with each
3.5 1 of hexane at ambient temperature, in a manner such ‘that
the mixture was allowed to stand, thereby precipitating a solid
component, the upper slurry portion was removed at the time when
20 theinterface betweenalayer of the precipitatedsolid component
and an upper layer of a slurry portion appeared, and then the
remaining liquid component was removedby filtration. Thereafter,
the solid component was dried for 4 hours at 120C under reduced
pressure, thereby obtaining 571 g of a component (A} . Elementary
25 analysis revealed Zn = 2.6 mmol/g, and F = 4.9 mmol/g.

(2) Polymerization
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104, MW Mn = 8.99, and [fl] = 1.26. 25 [Exanple 57] (1) Polynerization 251

15 Novenber 2006 A 3 1-volune autocl ave equi pped with a ISStI-HS\];e%ber%ﬂ-J&h had
been dried under reduced pressure and thereafter purged w't argon, was
made vacuum hydrogen was fed therein to obtain a partial pressure of
0.012 MPa, 700 g of butane and 50 g of 1-butene 5 were fed therein, and
then a tenperature of the autoclave was raised to 70'C. Thereafter,
ethylene was fed therein to obtain a partial pressure of 1.6 MPa, and the
system was st abglli-zefl.uméAaua ocastilel e@lii ppgasyicth @nat ographywiaieh haids, a gas
conposition in the systemwas found to be hydrogen = 0.51 nol % and

1- but en®ekh Ardedlunde refacele pressurantandashadded tér pumigedf wathept ane
solution of triisobutylal um num adjusted to a concentration of 1 muol/mn .
Successiarglon, @azsbmaldeofragutiol, ubydrogem wes &kdr 4bemedn to obtain a

et hyl enebi s(1-i ndenyl ) zirconiumdichloride adjusted to a concentration of
2 9 nol perctigddoxeesung of daf b MPRe bhpedchetane @nd ohgahédbprierBe above
Exanple 56 (2) as a solid catal yst conponent were added thereto.

Pol yirer We&e RdnEReERIR) cBNBUEReR Gt tETRATALEE Af THe AHLrELAYEIFAF an

et hyl ene/ hydr.ogen racxed gas (thydro en=0. 25mol %9 so _as to keep the whol e
pr essur €2d§8&k hat 70 Las Thereaditer,, eEhylepeyias 9 thsdisifetonaBtabiai ned.

PO TeL B0 20, PELLNLLYp B CUAEEAR SHATLVRR DY 08y 1,80 108
ComPoneas 455l e hnghaasabid Sy £OTORERLRLton Ul Ler
SR = 1. 48, t W sv &SP whs found to be hydrogen = 0.74 mol% and l-butene
10 =2.75m01%.TﬁtheresultantwasaddedO.QnﬂJanheptanesolution
of triisobutylaluminum adjusted to a concentrationof 1 mmol/ml.
Successively, 0.75 ml of a toluene solution of racemic
ethylenebis(l-indenyl)zirconium dichloride adjusted to a
concentration of 2 tmol/ml, and then 8.4 mg of the component
15 (A) obtained in the above Example 54 (1) as a solid catalyst
component were added-thereto. Polymerization was carried out
for 60 minutes at 7d°C while feeding an ethylene/hydrogen mixed
gas (hydrogen=0.26mol%) soas tokeep thewholepressureconstant.
As a result, 116 g of an olefin polymer having a gooed particle
20 property was obtained. Polymerization activity per zirconium
atomwas found tobe 7.7 X 107g/mol—Zr/hour,andpolYmerization
activity per the solid catalyst component was found to be 133800
g/g-solidcatalyst component/hour, Further, the cbtained clefin
polymer showed, SCB = 16.9, MFR = 1.70, MFRR = 46.0 and SR =
25 1.29,

[Example 55]
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25 10, MW Mh = 7.32, and [71] = 1.04. [Exanple 58] 252 15 Novenber 2006

(1) Production of contact product (e) In a 200 mM four n rged
with nitrogen, 40 m of tetrahydrofuran and 40 ni (80 melgrl)@%%ﬂ%?%%%ne
solution of diethylzinc (2 nmol/1) were introduced and cooled to 5¢ C. To 5
the m xture was dropped 13.7 m (32 mmol ) of a tetrahydrofuran solution of
3,4,5-trifluorophenol (2. 33npb1/1) over 45 mnutes. After conpletion of
droppi ng, the mxture was stirred at 5t for 90 minutes and further at 40t

for 70 ut the ture was |l owered to 20t using an

I ce bat 1) Pg:gjdn‘%@ﬁ%g??%% n)g]oor%éﬁg%?\%\’gs dropped thereto over 145 m nutes.
Aft er corrpl effhoa 6 mi apimngedier] ALdak purvaedSivithedidkodenf, 01268

m nutes and further stirred at 40cC for 120 minutes. Asa result, the

m xt ur embaé28ewar bl edf inthexante sodudrient olfi diukedhgiladuct (andl moyel) ow gel
product. Af ter allowing to stand overnight at anmbient 15 tenperature, a
vol ati | an8okpohenl ofistebnabrdrofudast werat inhrodanddt Andrespodad tas dri ed
at 120 for 8 hours under reduced pressure. As a result, 10.39 g of a

yel 1w 5&4' d'prtdu sl xtagre olft- ZiSned. of2n Pebugbydnnfaraoombuehon(@y‘ 20 In a

50 m four ked f ask purged with nltro g_of the yellow solid
productPSBFQﬁBBrPH FHQla‘Bﬁg‘ésﬁﬁgrﬁﬂ’é ggn Fﬂfraﬁéoﬂd °%f2 {“’@Pﬂ-é ¥d¥®% ur an and

3.08 L I h d 2
niroouSEaPRRa ePbET el M RES 1 PSP RoGPERIA ‘é—g‘ﬁse%ms% eﬂ?*q y e

componept  ¥5h09,28 & 9183 FhL! ol Pt eStIUg rWi‘Silger% %%Wth each

After cooling to 5 using an ice bath, 2.98 g of the same lot
10 heat-treatedsilica as that used in Example 40 (2) was introduced
thereto, and then 8 ml of tetrah*:ydrofuran was poured therein
s0 as to wash away the silica adhering to a wall of the flask.
After stirring the mixture for 5 minutes, 0.34 g (18.8 mmol)
of H,O was added thereto over 38 minutes. After completion of
15 dropping, the mixture was stirred at 5C for 2.5 hours, and at
60C for 2 hours. Thereafter, washing was carried out usin'gr a
filter 4 times with each 25 ml of toluene at 80C, and 2 times
with 25 ml of hexane at ambient temperature. Thereafter, the
solid component was dried for 2 hours at 120C under reduced
20 pressure, therebyobtaining4.80 gof a component (A). Elementary
analysis revealed Zn = 2.9 mmol/g, and F = 5.3 mmol/g.
(2) Polymerization
A 3 1l-volume autoclave equipped with a stirrer, which had
been dried under reduced pressure and thereafter purged with
25 argon, was made vacuum, hydrogen was fed therein to obtain a

partial pressure of 0.015MPa, 690 gof butane and 60 gof 1-butene
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of tetrahydrofuran and dried for 8 hours at 1200C under reduced 253 15

Novenber 2006 pres sure, thereby obtain ing4. 76g of aco S’\FETF]}
El ementary analysis reveal ed Zn 3.1 mol/g, and F = Mb?%s

Pol ymeri zation A 3 1-vol unme aut ocI ave equi pped with a stl rrer, which had 5
been dried under reduced pressure and thereafter purged with argon, was
made vacuum hydrogen was fed therein to obtain a partial pressure of
0.004 MPa, 690 g of butane and 60 g of 1-butene were fed therein, and then

a_tereraliy ¢edf thBS AN, OGhAvenLASs (AHEkord L thelbfiterlibte walshy! ene

was fed therein to obtai'n 10 a partial pressure of 1.6 MPa, and the system

was st alidizefro P52, Misdlldaiie Qg%%@%%”ﬁh@gfé@h%@ﬁ@iﬂ%'osob%agﬁs

conposition 1n t e system was foun be hydrogen = 0.17 nold and

1- but en@ par2iadSpiekdurkookhe. s asrd | atid Wik agda@ndwal Btablilazbépt ane
solution of triisobutylalum num adjusted to a concentration oflmuol/m . 15

Successidsehyref1 5 ofl aafas chalomante gselphtyl anadfsiacearigas composition

et hyl enebi s(1-i ndenyl ) zirconiumdichloride adjusted to a concentration of
2 Undl / in, thedsys$eem g fpuafd thebe tydorgen =(@) 7émalihead h-bhteabove
Exanple 58 (2) as a solid catalyst conponent were added thereto.

Pol yner i=zht3 DROhAs T(%’ﬁh@é‘QS@&ttaBGW&ﬁa‘E @0nGtekofe ientags FelrEéAlng an

et hyl ene/_ hydrogen ni xed  gas hydro%g 0. 22 m)t*e/% so as to keep t he
whol e pP&ssiikise %Ylaﬁ%umlﬁg'a@@smete tqafﬁceo{htm on Af JoTRd

bt Pol t t f d t b 1.7 X
To5° g/ c%e%ﬁ%%fa?ahﬁ”aél by 1990 Rort SR 9T PR G261 | HRoRnEs ol ye

Comoneg}tﬁlgﬁine ;i%ﬂ p% Sﬁ%%lq[cgmsﬂn{ d GdAlnSlae CAARYIGAY heyr - gFurther,

t he obt ole
10 concentration of 2 imol/ml, and then 8.0 mg of the component

{A) obtained in the above Example 55 (1) as a solid catalyst

component were added thereto. Polymerization was carried out

for 60 minutes at 70C while feeding an ethylene/hydrogen mixed

gas (hydrogen=0.25mo0l%) soas tokeepthewholepressureconstant.
15 As a result, 174 g of an olefin polymer having a good partlcle

property was obtalned Polymerization activity per zirconium

atomwas found to be'l. 2 X 10%g/mol-Zr/hour, and polymerization

activity per the solid catalyst component was found to be 21800

g/g-solidcatalyst component/hour. Further, the obtained olefin
20 polymer showed, SCB = 14.7, MFR = 0.89, MFRR = 63.3 and SR =

1.29,

[Example 56]

(1) Production of contact product (e)

In a 200 ml four necked flask purged with nitrogen, 40

25 ml of tetrahydrofuran and 40 ml (80 mmol) of a hexane solution

of diethylzinc (2 mol/l) were introduced and cooled to 5C. To
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254 15 Novenber 2006 SCB = 17.6, MFR = 2.62, MFRR = 45.4, SR = 1.36, Mwv =
9.93 X 10", MV M = 4.53, and [71] = 1.32. [Exanple 59] {shhovember 2006
Pre-pol ynmerization 5 A 0. 4 1-volune autocl ave equi pped with a stirrer was
made vacuum hydrogen was fed therein to obtain a pressure of 0.002 Mra,
90 g of butane was fed therein as a solvent, and then a tenperature of the
autocl ave was raised to 50V. Further, ethylene was fed therein to obtain a
partial pressure of 0.15 MPa, and 10 the systemwas stabilized. As a result

of gas GhONRLRArankYs Sd 34 .3 §3S(60"MASL§ id¥ a Betbenhgpebemreas found
to be hydrogen = 0.02 nol% Then, 0.5 m of a hexane sol ution of

triisobuloyhaliwd sws adsusked1heraphenseants 83 ao1el ) bvewl 2ohinwaes .
i ntroduced therein. Successively, 0. 2m of a hexanesolution 15 of racemc

et hyl enalirsrl copgaRt ol o RrePpiing) atedeniatthrd fds ettinden wnd raid
adjusted to a zirconiumconcentration and an alum num concentration to 150
, ct nol / worand mifuee®ldrd funtespeetti volly, fomy candadtelser Ehereafiderhen 0. 42
g of the conmponent (A) obtained in the above Exanple 56 (2) was introduced
t her®i nth@ temparhicare pabyhewereditom.20ur uagnghan piote raxtitzai-oh2 md mi xed
gas of ethyl ene and hydrogen (hydrogen concentration =0.24nvl 0/% was
cont i nudddi ymedpplofedfhvics saopaechdherelo Vel tAtNYEES - ptid&Tpressure
in the autoclave to 0.68 MPa. After 72 minutes,  ethylene ut ane and-
hydr ogeog@d eldoa P&l dEeRRiNgndthe ¥ iDes wasnaitArrgd At H a&todfcﬁﬁve was

dried for 30 mnutes at anbjent _te ture der r.educed pressuyre. As a
resul t m&nui:gg and further stirred at g{fafor 15'5' melnutes. Es aDresuEt,

the mixture was separated into a transparent ligquid product and

10 ayellowgelproduct.Afterallowing tostandallnightatambient
temperature, a volatile component was removed by distillation,
and the residue was dried at 120C for 8 hours under reduced
pressure. As a result, 17.05 g of a yellow solid product was
cbtained.

15 (2) Production of component (&)

In a 50 ml four necked flask purged with nitrogen, 5.98
g of the yellow solid preoduct obtained in the above Exampie 56
(1), 30 ml of tetrahydrofuran and 3.15 g of same lot heat-treated
silica as that used in Example 1(2) were introduced and stirred
20 at 40C for 2 hours. After removing the liquid component using
a glass filter, the residue was washed 5 times with each 30 ml
of tetrahydrofuran and dried for 8§ hours at 120C under reduced
pressure, thereby obtaining 4. 45 g of a component (A). Elementary
analysis revealed Zn = 2.1 mmol/g, and F = 2.4 mmol/g.
25 (3) Polymerization

A 3 1-volume autoclave equipped with a stirrer, which had
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15 Novenber 2006 pol yet hyl ene-pre-polynerized catal yst conponent for

addition polynerization was obtained in a yield of 51 g
conmponent (A). Intrinsic viscosity [ 77 ] and MFR of sai %%%W%?g{eﬁgﬁne
were 1.16 dl/g and 4.2 g/10 mn., respectively. 5 (2) Real polynerization A
3 1-vol une autoclave equi pped with a stirrer, which had been dried under
reduced pressure and thereafter purged with argon, was nmade vacuum
hydrogen was fed therein to obtain a partial pressure of 0. 008 MPa, 700 g

of but aheeandri@dgunfiet- butiavedlpreekerkednihenetBardnd hipged HEFRErature
of the autoclave was raised to 70- C. Thereafter, ethylene was fed therein

t o obt akRgon, pwati madpressunn, ohydrb6gbRawaantetiheheysiantwaspchdhi di zed.

As a result of a gas chromat ography anal ysis, a gas conposition in the
syst em R@stisd Rrassure of @r.0PSMBa ) 782 grofbsrahd ahdtsang o¥5l <bRterdd nol % .
To the resultant was added 0. 9 ml of a heptane solution of

trii sobVigye af et thareth usindl thena ac sarpArAiNrenosf thenab t otlaveucaessi vel v,

0. $27 g of the pre-polynerized catal yst conponent for addition
pol Yrert24at¢drt ol neBheReafibenboaich Bemp v Eed) theaeiadtedh tetret 0.
Pol yrrerA s continued for 60 mnutes 20 at 70' C whil e feeding an

g

et hyl enezqa%“{/tgip M HSEE s dhPdMbgenane BhosSyHiem was £fatdildggsi+ he whol e
. |t., 48 f | ef i | . obt ai ned.

ol ymer 3 2 TenatE ot Bos Enarods PRy aBITaE S0 aReas mOMRARL Citponent

A iairned i W be .575 /g-solid

55 cat ol neCoy B ooy P RIPDE A dddy 0D SR URBLE 12 et S0

SCB = 172867 MoRs= PRtBeardbulttntPad8aala® omdeYehes+2088o1ution

10 of triisobutylaluminumadjusted to a concentration of 1 mmol/ml.
Successively, 0.25 ml of a toluene éolution of racemic
ethylenebis(1l-indenyl)zirconium dichloride adjusted to a
concentration of 2 Umol/ml, and then 16.6 mg of the component
(A) obtained in the above Example 56 (2) as a solid catalyst

15 component were added thereto. Polymerization was carried out
for 60 minutes at 70C ~wh:lle feeding an ethylené/hydrogen mixed
gas (hydrogen=20.25 rfrol%) soastokeepthewholepressureconstant.
Asaresult, 78gofanolefinpolymerwas obtained. Polymerization
activity per zirconium atom was found to be 1.6 X 10°

20 g/mol-Zr/hour, and polymerization activity per the solid
catalyst component was found to be 4700 g/g-solid catalyst
component/hour. Further, the obtained olefin polymer showed,
SCB = 16.3, MFR = 1.99, MFRR = 50.4, SR = 1.36, Mw = 9.51 X
10*, Mw/Mn = 8.99, and [71] = 1.26.

256 [Example 57]

(1) Polymerization
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[ Exanpl e 60] (1) Production of solid product In a 5 1 four necked flask
purged with nitrogen, 1.65 1 of tetrahydrofuran and 1.5Q5sky \% e of a
hexane solution 5 of diethylzinc (1.99 nol/1l) were int roguce and cool ed
to 5t. To the mi xture, a solution prepared by dissolving 223.36 g (1.21
nol ) of pentafluorophenol in 370 m of tetrahydrofuran was dropped over 70
m nutes. During the dropping, tenperature in the flask was kept from4 to
6¢cC. After conpletion of dropping, 10 the m xture was stirred at that
tenperature far3 1-Nodupet hutealvee, equippe@hijttheat ik ter ASGimhdhadirred
for 1 hour. Thereafter, the tenperature was |owered to 209C using an ice
bath, ah@engipied under Fefyced PPEssusedrbfpblerseftes purged Giblburs at
that tenperature. As a result, the m xture was separated into a yellow 15
transpa?EﬁPnP|ﬁ%?dm%¢%dﬁ@?uﬁﬁd Aygerpsl Yar peédterelnttp oktaipiag at

20' C for 0 the m xture was heated to 45t, stirred for 1 hour at that

s SPATLISh brera o O 04 Mea o) oG o it dns and s 0E hrbEHEAGN,

t til db tillat d d d
or eSsur BeEE £ et . L Wik &r“’%‘%aé%e@% S56CFor 8 HBATSLRRENSH educed
| t,. 472 lid bt ned. | 200
T ourtabaRldy TRNC TeeERa Rt e ChEfene HF TR ehRReRE EpcUitathe | oned
sol i 0 pg chics AN hol3hulile e 1L iy dEahuE ag Sk fet %59@% dieated to

4000 . After 25 stirring for 1 hour at that erature nlxture was

rerm SEETlct AP g bk p B ST 1
was in the system was found to be hydrogen = 0.51 mol% and 1l-butene
10 =2.91mol%. Totheresultant was added 0.9ml of aheptane solution
of triisobutylaluminum adjusted to a concentration of 1 mmol/ml.
Successively, 0.25 ml of a toluene solution of racemic
ethylenebis(l-indenyl)zirconium dichloride adjusted to a
concentration of 2 #mol/ml, and then 18.0 mg of the component
15 (A) obtained in the above Example 56 (2) as a solid catalyst
componenf were added thereto. Polymerization was carried Oﬁt
for 60 minutes at 70C while feeding an ethylene/hydrogen mixed
gas (hydrogen=0.25mol%) soas tokeep thewholepressure constant.
Asaresult, 75gofanolefinpolymerwasobtained. Polymerization
20 activity per =zirconium atom was found to be 1.5 X 10°
g/mol-Zr/hour, and polymerization activity per the solid
catalyst component was found to be 4170 g/g-solid catalyst
component/hour. Further, the obtained olefin polymer showed,
S5CB = 17.2, MFR = 7.03, MFRR = 39.9, SR = 1.45, Mw = 6.83 X
25  10*, Mw/Mn = 7.32, and [71] = 1.04.

[Example 58]



transferred to a 300 m four necked flask purged with nitrogen, and 48.5
m of hexane was added to the filtrate, thereby precipi t@ahfdndhes hdd-
Thus, VH (VT + VH) = 0.26. The mixture 5 was heated to 40t, stirred for
hour at that tenperature, thereafter cooled to anbient tenperature and
filtered. The solid separated by filtration was dried at 120t for 2 hours
under reduced pressure. As aresult, 1.35 g of a solid product was
obtained. 10 [0271] (2) Production of conmponent (A) In a 50 m four necked

flask pyrperrvfitibtDbhr 6g€Bon848+4 proBuet Saq solid product obtained in the
above Example 60 (1) and 7 m of tetrahydrofuran were introduced and

stirred for 1IdS hmoo ml St eldcRealFaraii piir gel Wi Hingitoyen’24 019 of the
same |lot heat-treated silica as that used in Exanple 1 (2) was added

t her et onl Tife tedsahlyidrg finarupe dWas ke Zt8dd mine 1400 €, a Hdxarad sfodutidrhour s,

and thereafter filtered. To the residue, 7 m of tetrahydrofuran was
added, eahdlitetéyiizxing € 2vme1gili)r wede atn tddwed d 2had epdeat uoes dhd Toher eaf

ter f iltered. This operation was repeated 5 tinmes. The residue was dried

for 98 Hewe dixturrowagndserPedutdd’ Mpr é33ummol) ef ebyesbalvArogusas 2 ny of
Pol yneri zation A 3 1-vol une. autocl ave equi pped with a

t (A). (3
gtfﬂrg%%eﬂb}ﬁ’%ﬁ ﬂ£d3( "lzéb*e"éhf%lﬂ%‘apm (Reddderl f} bo¥eret hmdnUkeSeaf t er

pur ged th argon, was made vacuum hydrogen was fed therein belaw | OcC to
258 15 %ﬁ@ﬂ@ﬁé%m%i%%w% i meigiee ofap il atod y of

but ane g 530 9n8t ed YA G URLE Yot S! Yo AULNST AnbEIRELALUMe of the
the temperature was lowered to 20C using an ice bath, 1.30 ml

10 (72 mmol) of H,0 was dropped thereto over 145 minutes. After
completion of dropping, the mixture was stirred at 20C for 60

minutes and further stirred at 40C for 120 minutes. As a result ’

the mixture was separated into a transparent liquid product and
ayellowgel product. Afterallowing tostand overnight at ambient
16 temperature, avolatile component was removed by distillation,
and the residue was‘aried at 120C for 8 hours under reduced
pressure. As a resu"lt, 10.39 g of a yellow solid product was
obtained.
(2) Production of component (A)
20 In a 50 ml1 four necked flask purged with nitrogen, 3.65
g of the yellow solid product obtained in the above Example 56
(1), 30ml of tetrahydrofuran and 3.08 g of same lot heat-treated
silica as that used in Example 1 {2) were introduced and stirred
at 40C for 2 hours. After removing the liquid component using
25 a glass filter, the residue was washed 5 times with each 30 ml

of tetrahydrofuran and dried for 8 hours at 120C under reduced
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aut ocl ave was raised to 70cC . Thereafter, ethylene was fed therein to
obtain a partial pressure of 1.6 MPa, and the system vvas To
the resultant was added 0. 9 ml of aheptane sol ution 13 R0 2hivet 2666
triisobutylal um num adjusted to a concentration of 1nnn|/n1. Successi vel y,
0.25 m of a toluene solution of racem c ethyl enebis(1-indenyl)zirconium
dichloride adjusted to a concentration of 2 /tnol/m, and then 11.9 ng of
t he conponent 10 (A) obtained in the above Exanple 60 (2) as a solid

cat al Y%iremne%ré@’f{%b&fﬁeﬂﬂ@er eb@ ofPalopmydzatt OA) Wil enmmrtiaacy out  for
60 m nutes at 7000 while feeding an ethylene so as to keep the whole
pressurahZionstanteveisled rasut 3. 63mbod/gf andoFefi 2 . 4poimpiigig.havi ng a good
particle property was obtai ned. 15 Pol ynerization activity per the solid
cat al yd(t3 }c dhplgmesrti £4 tieon conponent (A) obtained in the above-nentioned (2))
was found to be 5,340 g/g-solid catalyst conponent/hour. Further, the

obt ai ned ol eff B botghume ahvdwsd.avSOBIE1PRes WiFR &shiggerypiRiCR bpd and SR
= 1.09. 20 [Exanple 61] (1) Production of solid product To thewl‘#ltrate

obt 8j n&x®am e deE P uc@ mre@rsmm@ t\}a@srem‘f e PUIEFSH
precipitate a solid._ Thus, VT + VI The m xt ur was heated to
40C, s@AGIBY MGS ?%N%ﬂ% g‘w%rqsl% DEHAL 6 OB

ol kD B 20 A0 86 su%gpe%zbfee S
pressure. 't tREein, 324 fhefll a S FhRILLUSE MAS RRAIINRE Wal272]
raised to 70C. Thereafter, ethylene was fed therein to obtain

10 a partial pressure of 1.6 MPa, and the system was stabilized.

As a result of a gas chromatography analysis, a gas composition
in the system was found to be hydrogen = 0.17 mol% and 1-butene
=2.85mol%. Totheresultant was added 0.9ml of aheptane solution
of triisobutylaluminumadjusted to a concentration of 1 mmol/ml.

15 Successively, 0.25 ml of a toluene solution of- racemic
ethyleﬁebis(1-indenyl)zirconium. dichloride adjustéd to'.a
concentration of 2 (mol/ml, and then 9.8 mg of the compoﬁent
(A) obtained in the above Example 58 (2) as a solid catalyst
component were added thereto. Polymerization was carried out

20 for 60 minutes at 70C while feeding an ethylene/hydrogen mixed
gas (hydrogen=0.22mo0l%) soas tokeepthewholepressure constant.
Asaresult, 87gofanolefinpolymerwas obtained. Polymerization
activity per =zirconium atom was found to be 1.7 X 10°
g/mol-Zr/hour, and polymerization activity per the solid

25 catalyst component was found to be 8880 g/g-solid catalyst

component/hour. Further, the obtained olefin polymer showed,
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(2) Production of conponent (A) 5 Exanple 60 (2) was repeated, except that
the solid product was changed to 2.60 g of the solid produgdvepitebigd i n

t he above Exanmple 61 (1) , and the anounts of tetrahydrofuran and the
silica were changed to 17.6 m and 1.82 g, respectively. As a result,

3.36 g of a conponent (A) was obtained. 10 (3) Polynerization

Pol ynmeri zati on of Exanple 60 (3) was repeated, except that the solid

catal yst component was changed to 9. 3 ng of the conponent (A) obtained in

the aboygpExagpl g, 6krk2)L. 2Ag22 MPRRI L, 4308, 85RrI=0f1 .86pOMyTRI 9hagi ng a good
particle property was obtained. 15 Pol ynerization activity per the solid

cat al ysi ptomppnant=wass3fognd 1@ pe- 1L, 3P0 g/ solid catal yst

conponent - g/ hour. The value of VH (VT + VH was |larger than 0.3, and the
activityExwampleuBd] to be high. Further, the olefin polyner obtained
showed, SCB = 14.1, MFR = 0.018, MFRR = 292 and SR = 1.00. 20 [Exanple 62]
(1) ProtiuttPoa-pblyoveirdzptddoct To the filtrate obtained in Exanple 61 (1),
30 M of hexane was further added to precipitate a solid. Thus, VH (VT +
VH) 5 = 0.40. Aife drilxveremgasu heal ave edwipred wiithy @ ¢ tigrer #agmMade 25 t hat
tenperature, thereafter cooled to anmbient tenperature and the J%tered.

The sol YaC¥eBart¥ kP95~ Mas £&ci bhehadndt P Pt BHSE5UNG_her” 2006 2
b oduct"Ee 2h S HeUFRIE PrRmET oIS Co b et TS Beatt c P () ' s
repeat et(:jémgé(zqg \t_lrg %%ttl{ehgugglcigvg%%dsurcz}ised t0 50C . Further, ethylene
was fed therein to obtain a partial pressure of 0.15 MPa, and
10 the system was stabilized. As a result of gas chromatography
analysis, agas composition in the systemwas found to be hydrogen
= 0.02 mol%. Then, 0.5 ml of a hexane solution of
triisobutylaluminum adjusted to a concentration of 1 mmol/ml
was introduced therein. Successively, 0.2ml of ahexane solution
15 of racemic ethylenebis(l-indenyl)zirconium dichloride and
triisobutylaluminuniédjusted.to a zirconium,éoncentration and
an aluminum conceﬂtration to 150 it mol/ml and 1.0 mmol/ml,
respectively, was added thereto, and then 0.42 gof the component
(A) obtained in the above Example 56 (2) was introduced therein
20 to initiate polymerization. During the polymerization, a mixed
gas of ethylene and hydrogen (hydrogen concentration=0.24mol%)
was continuously supplied while adjusting so as to keep the gas
phase pressure in the autoclave to 0.68 MPa. After 72 minutes,
ethylene, butane and hydrogen gas were released, and a solid
26 remaining in the autoclave was dried for 30 minutes at ambient

temperature under reduced pressure., As a result, a

255



5 was changed to 1.70 g of the solid product obtained in the above Exanple

62 (1), and the anmounts of tetrahydrofuran and the silic aaged to
10.5 mM and 1.29 g, respectively. As aresult, 2.22¢g o?sg&gﬁﬁ%%ﬂent (A
was obtai ned. (3) Polynerization 10 Polynerlzatlon of Exanple 60 (3) was
repeat ed, except that the solid catalyst conponent was changed to 10.5 ny
of the conponent (A) obtained in the above Exanple 62 (2). As a result,
87. 8 g of a polynmer having a good particle property was obtained.

Pol yner pgat b 0Ry 86hEVpEY - BB yhbBeiseld datalgkystosponenentorasidbtionnd to be
8,360 g/solid catal yst conponent-g/hour. The value of VH (VT + VH was

| arger poRPmérizdatand wASe abthaihkW Wasaf quedd toF 3a Ry ger kurdthethet he
ol efin pol ymer obtained showed, SCB = 14.3, MFR = 0.04, MFRR = 158 and SR

= 1. 04. coMebregtca ABxanpherihs28 (sdysadiet [om pf asal iMFRr eguatadd t he
filtrate obtained in Exanple 62 (1), 60 m of hexane was further added to

preci pi patrebhpbéne. wadhes] . M/ Mg and)4 . 2= 9. 180 mithe meapaatweslheated to
400 C, stirred for 1 hour at that tenperature, thereafter cooled to

anbﬁent(2bn%%@htm¢bymﬁalzgt%ﬁ@n filtered. The solid separated by filtration
was dried for. 2 hours at 120-_ C under, reduced pressure. As a result, 2.26

g 261 15 Nov%ﬁ'b%rv‘?b%e %%t%%%w &qa#@mw%% HFtATrREY - W@}Cbmct i on of
o e B S T R PR o i 2!
Ref erencleg ,ar{Pas a(dQ '\:'acauu(ljmt r}1‘%(cf"::rroué'en& &\9 tfhcad %:' 'A% %%%%d a
partial pressure of 0.008 MPa, 700 g of butane and 50 g of 1-butene
10 were fed therein, and then a temperature of the autoclave was
raised to 70C. Thereafter, ethylene was fed therein to obtain
a partial pressure of 1.6 MPa, and the system was stabilized.
As a result of a gas chromatography analysis, a gas composition
in the system was found to be hydrogen = 0.32 mol® and 1-butene
15 =2.75mol%. Totheresultant was added0.9mlof aheptanesolution
of trii-sobutylaluminum adjusted toaconcentrationofl ﬁunol/'ﬁl .
Successively, 0.427 g of the pre-polymerized catalyst uompoﬁent
for addition polymerization obtained in the above Example 59(1)
was added thereto. Polymerization was continued for 60 minutes
20 at 70C while feeding an ethylene/hydrogen mixed gas({hydrogen
= 0.25 mol%) so as to keep the whole pressure constant. As a
result, 48 g of an olefin polymer was obtained. Polymerization
activity per the solid catalyst component (the component (A)
obtained in the above Example 56 (2) ) was foundtobe5750g/g-solid

20 catalyst component/hour. Further, the obtained olefin polymer

showed, SCB = 17.8, MFR = 22.8 and [7] =0.89.
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to 1.27 g. As aresult, 1.86 g of a conmponent (A) was obtained. [0273] (3)

Pol ynmeri zati on Pol yneri zati on of Exanple 60 (3) was repe?gaﬁvﬁ&eﬁ%t hat
10 the solid catal yst conponent was changed to 10.2 ng of the conponent
(A) obtained in the above Reference Exanple 1 (2). As a result, 40. 1 g of
a polynmer having a good particle property was obtained. Polynerization
activity per the solid catalyst conponent was found to be 3, 930 g/ solid
catal yst conponent-g/ hour. 15 The value of VH (VT + VH) was |arger than O.
5, and theardetd Vésy was found to be somewhat |ow. Further, the olef in
pol ymer obtained showed, SCB = 14.1, MFR = 0.08, MFRR = 138 and SR = 1. 07.

[ Exanpl g1 p3rddictienlusti 90108 ppodaect product (e) 20 In a 5 1 four necked
flask purged with nitrogen, 1.5 1 of tetrahydrofuran and 1.35 1 (2.70 nol)

of a hexane snl u ison fohirdhethgtizfbask 2p@Oged|vwiih wertrdgen oducked land
cooled using an ice bath. To the m xture, a solution prepared by

di ssol g e trehy8lop fulro ansl )1 .60 peh2aPfBunedphehd hexagu) seludiiors

t et rahydrof uran was added over 65 mnutes. After conpletion of dropping,

t hebni »ifdd ewhy lstiing ¢d .BOrmelhdlrvefddntmincediead zopled Novekber 2006
was raised to 45C over 0.5 hour, and the m xture was stirred  for..1 hour at

that t SifpEhamipeiunge a; 2obet hen P aReE 9HREES IV VIRIL243i 1§ @d '@ bat h,
19 0% B, e Db SFal B HE SRR 6 S5 E¥EheyBaBRERy TR 7L e
\]/' Olhg? Ir |c§lloptphe ovteex‘nw %tilillru 'es'A.‘f tD%rri%%o Itih%g d&%p%%ige.mteﬁn%@i%rtw 8n @
the flask was kept from 4 to 6C. After completion of dropping,
10 themixturewasstirredat that temperature for 1hour, thereafter,
gradually heated to 45C and stirred for 1 hour. Thereafter,
the temperature was lowered to 20C using an ice bath, and 48.2
g (2.67 mol) of H,0 was dropped thereto over 1.5 hours at that
temperature. As aresult, themixture was separated into ayellow
15 transparent liquid product and a yellow gel product. After
stirring at 20C for | 1 hour, the mixture was heated to 45T,
stirred for 1 hour ét that temperature, and thereafter allowed
tostand for 12 hours at ambient temperature. Avolatile component
was removed by distillation under reduced pressure, and the
20 residue was dried at 120C for 8 hours under reduced pressure.
As a result, 472.6 g of a solid product was obtained.
In a 200 ml four necked flask purged with nitrogen, 19.7
g of the above-mentioned solid product and 139 ml of
tetrahydrofuran were introduced and heated to 40C . After
25 stirring for 1 hour at that temperature, the mixture was cooled

to ambient temperature, and allowed to stand for 2 days.




conponent was renoved by distillation, and the residue was dried at 120 C

for 8 hours under reduced pressure. As a result, 425.5 }
product was obtained. 10 (2) Production of conponent (A) qlsﬁﬁ?\%gﬁ)%}%@? of

the above (1) , 3 1 of tetrahydrofuran was introduced and stirred. To the
m xture, 327.4 g of the sane lot heat-treated silica as that used in

Exanple 1 (2) was introduced. The m xture was heated to 40C , and stirred
for 2 hours. Thereafter, 15 the solid conponent was allowed to precipitate,

and t her i xFHE€onVsvd il @Y §bf A% 2n¥B3HbNE MpErat| ahe 2iiltehte was
tetrahydrofuran was added thereto, the mxture was stirred, and after

al | owi ngrahbeesobiicdc s @MPONEIT foarPheskpl tfllask phe guickwitR mBBrégéher ed.
Sai d washi ng operation was repeated 5 tines. The residue was 20 dried for 8

hour s aand2@8Csunder of e thesath epress uaddetiharcebyhe olftiditmatg ,51thérgbpf a
conponent (A). Elementary analysis revealed Zn = 2.5 mol/g, and F = 2.4
mol / g. pHacspiFaAZiong &.96lid nolhars r MH/VT AsVH)r estl} 26 of Thae eictemed X-ray
measurenent, A/B was calculated to be 0.274, provided that Ais an

i nt 8gr avag@cheatedstoy416fC hasbizhedi figralpbekraiatBrtdgd dreppel20)ra83 to 37
inadiffraction intensity profile and Bis an integral 263 15 Novenber
2006 ithemReflesrorded thamrigns W%Rela%tlﬁ%sgdaﬁfgf%m(%) TheEebid 220 in
said diffraction intensity profile. (3) _Polynerization A 3 1-volune

aut ocl SRRPEERT PR F HHEBAELPRERS dRieR ARAI28“HdaT of iRPIMdRII%Rduced
ProSSUrEo RS A BEEAN L PRLSELALINY 2080 0 B LR ALY g ves
and 50 g,of; Jsputene
10 [0271]
(2) Production of component (A)
In a 50 ml four necked flask purged with nitrogen, 928.4
mg of the solid product obtained in the above Example 60 (1)
and 7 ml of tetrahydrofuran were introduced and stirred for 1
15 hour at ambient temperature. To the mixture, 721 mg of the same
lot heat-treated silica as that used in Example 1 (2) was added
thereto. The resulting mixture was heated to 40C, stirred for
2 hours, and thereafter filtered. To the residue, 7 ml of
tetrahydrofuran was added, and themixture was stirred at ambient
20 temperature and thereafter filtered. Thisoperationwas repeated
5 times. The residue was dried for 8 hours at 120°C under reduced
pressure, thereby obtaining 834.2 mg of a component (A).
(3) Polymerization
A 3 1-volume autoclave equipped with a stirrer, which had

25 Dbeen dried under reduced pressure and thereafter purged with

argon, was made vacuum, hydrogen was fed therein below 10C to

o
T
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were fed therein, and then a tenperature of the autoclave was raised to
70C. Thereafter, ethylene was fed therein to obtain 10 a I ure
of 1.6 MPa, and the systemwas stabilized. As a result O]?"rg&ggﬁsbepﬁﬁ(%
chromat ogr aphy anal ysis, a gas conposition in the systemwas found to be
hydrogen = 0. 45 nold. To the resultant was added 0.9 m of a heptane
solution of triisobutylalumnum adjusted to a concentration of 1 mmol/m .
Successively, 14.3 15 ng of the conponent (A) obtained in the above Exanpl e

63 (2) oBfafnS&|dakood Blyrsds OB YR, aspadded of Ges£tvat it yared iszat i on
was carried out for 60 mnutes at 70C while feeding an ethyl ene/hydrogen

m xed ggsof NydRgaie wddbe2@Raveh¥rein ,aantiothkfep tdigpatot erores e
constant. Asa result, 77.4 g of an olefin 20 pol yner was obtai ned.

Pol ymerazedd Dav@ehis\Hais dief o 7 OE sohbdeagabal, Wihylemones e it reanponent
(A) obtained in the above Exanple 63 (2)) was found to be 5,410 g/g-solid

cat al ysto clvtpimeatpaotialFprebasuret b€ dbbaMRed angf ithepsinwtem staewed, SCB
= 15.5, MFR = 0.35, MFRR = 118 and SR = 1.15. 25 [Exanple 64] (1)
Pr oduct$ oabblizeht Fott her oeisrl t 4l waseuldesl NoYBiisdra Repsangsod u3d@nm f our
necked flask purged with nitrogen, 106 ml of tetrahydrofuran and 40 m
(80.0 rbtyidsoRupzlajemisumadivstrd dra agnsrAETas1op ol FmP
i ntroduced and cool ed using _an ice bath. To the _m xture,_a 14. 5im (32.0
mmol ) ofUSEEE T EYE By di%fan aflsoPfit ion tORUGEBA: aF PIBF OBRertt E2°8PY50I/ 1) was
added over 50 mnures, Af t conpl etion,of dr i n h } xt,ure_ was
stirred Y%(f"? Séfhjorﬂ ?nq‘ﬁfezi'ﬁﬁgl&f’g?yr%l%\%gofg‘?%e%“ﬁ)ugﬁ, tlzi)nda& Om
(88.1 %c}enqgraatz{gr& roafq)ﬁdﬁlorgﬂﬂgl,soa!n% 't?l%noil.Q mg of the component
10 (A) obtained in the above Example 60 (2) as a solid catalyst
component were added thereto. Polymerization was carried out
for 60 minutes at 70C while feeding an ethylene so as to keep
the whole pressure constant. As a result, 63.6 g of an olefin
polymer having a good particle property was obtained.
15 Polymerization activity per the solid catalyst component (the
component (A) obtained in the above-mentioned (2)) was found
to be 5,340 g/g-solid catalyst component/hour. Further, the
obtained olefin polymer showed, SCB = 13.5, MFR = 0.08, MFRR
= 171 and SR = 1.09.
20 [Example 61]
(1) Production of solid product
To the filtrate obtained in Example 60 (1), 15 ml of hexane
was further added to precipitate a solid. Thus, VH/(VT + VH)
= 0.31. The mixture was heated to 40C, stirred for 1 hour at

25 that temperature, thereafter cooled to ambient temperature and

then filtered. The solid separated by filtration was dried for
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H20 (9.90 nol /1) was dropped thereto over 1 hour. Thereafter, 10 the

m xture was stirred for 2 hours, and then allowed to sta liﬂ{gpb
tenperature for 15.3 hours. The resulting m xture was rre]lf%llﬂg‘}ee at gg%c and

cool ed to anbient tenperature, thereby obtaining 146 m of a yellow
solution. (2) Production of conponent (A) 15 In a 50 m four necked fl ask
purged with nitrogen, 3.12 g of the sane |lot heat-treated silica as that
used in Exanple 3 (2) (Sylopol 948, manufactured by Davison Co., Ltd.;

aver age, ﬂaﬁk'g%g gﬁing;ﬂ;‘;tlﬁfde:r &%&fededo%&s@qim A D6l D, SPefi fgc

surface area = ) was introduced, and then 50 m of the 20 yell ow

sol uti opgolt gbned pholietahaveocbxagpea.64 (1) was added thereto. The
m Xture was heated to WC, and stirred for 2 hours. Thereafter, the solid

conponent was[@¥pyed to precipitate, and the mxture was filtered. As a
washi ng operation, 30 ml of tetrahydrofuran was added thereto, the m xture
was sti (2 pdPradudc2bomf 0€r camponend (A9 solid conponent to precipitate, the
m xture was filtered. Said washing operation was repeated 5 tinmes. The
265515 NovenbExambs 60r £2) tias vepedtedd exsrerd hbatdha se2dd prRACY educed

pressure, thereby obtaining 5. .60 g _of a conponent (A). Elenent ar‘%/ﬁ)anal ysi s
reveal edagshanged kAt /40 %A§ thes2lidmppedyct pRiaingddn-the pbayp) ar

20 g B kAP e B IRRSHR SRR, RS cul
pesl ot B899 AULE L20) B3R, g 310 B SpALELEREIATY ALy o) e, ana
to 2205i 4§ s&i(glfdéfé&gl%lilgﬂti f'ﬁ.?n\%EEyoBEQEhES: Further, as a result
10 (3) Polymerization '
Polymerization of Example 60 (3) was repeated, except that
the solidcatalyst component was changed to 9.3 mg of the component
{A) obtained in the above Example 61 (2). As a result, 108.8
g of a polymer having a good particle property was obtained.
15 Polymerization activity per the solid catalyst component was
found to be 11,700 g/solid catalyst component-g/hour. The value
of VH/ (VT + VH) was larger than 0.3, and the activity was f.c')und
to be high. Further, the olefin polymer obtained showed, SCB

14,1, MFR = 0.018, MFRR = 292 and SR = 1.00,

20 [Example 62]
(1) Preduction of solid product
To the filtrate obtained in Example 61 (1), 30 ml of hexane
was further added to precipitate a solid. Thus, VH/(VT + VH)
= 0.40. The mixture was heated to 40T, stirred for 1 hour at
26  that temperature, thereafter cooled to ambient temperature and

then filtered. The solid separated by £iltration was dried for
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10 of EXAFS, the peak intensity C of the maxi num peak present within a
range of 1 to 2 nmin a radial distribution function obtq?@@gwnﬁgpgxging to
a Fourier transformwas 14.2, and the peak intensity D of the maxi num peak
present within a range of 2.5 to 3.5 nm in said radial distribution
function was 10.1, and thus, a peak 15 intensity ratio, DDC = 0.71. (3)
Pol yneri zati on Exanple 63 (3) was repeated, except that the solid catalyst
conponent was changed to 13.6 ng of the conponent (A) obtained in Exanple

64 (2), 2 ashRs hydr PIST QRIANtRid i YPrddwnrd. eldvd anadbyedr agepi ng xed gas
to keep the whol e pressure of the autoclave constant was changed to 0. 199

volt. Asfaaresuid,pfdddctgwat abtati@kidn pol yner was obt ai ned.

Pol yneri zation activity per the solid catalyst conmponent (the conponent
(A) obt @t hebiroduct henabbveolmpanphe §4)(2)) was found to be 5,320 g/g-solid
25 catal yst conponent/hour. Further, the obtained olefin polynmer showed,
SCB = 15.5, NiRmple 5P, (AFRAs—Tepeatedd esReptitBot timpsolsdppadies 2006
(Exanple 65] (1) Production of contact product (Qéﬁjn a 5 1 four necked
fladk pragchanass tptk ol of tthe sodid pFedRGE M tatirddd thexrboY®. 70 nol)

of a hexane solution 5 of diethylzinc éZ.OO rml/l% wer e_introduced and

cool ed EXamRlag 2 k) babA theapRanisal tetrabEgdrat® ﬁnrﬁ%;égﬁflg]yl‘bq ssol vi ng

197. 3 1.0 I f I | in 380 f t r ahydr-of

hdded ARG Ehandan 30 TRr bRl A b oF SSREBSAVRLY - A BRI e

sti rred%fﬂ 1 cpf)u%_.cgrgﬁoﬁgrqpegﬂsu&gslgb\e@ingﬁi'sed to 45t over 0.5 hour, and
X StifFr

the m Xture S
(3) Polymerization

10 Polymerization of Example 60 (3) was repeated, except that
the solid catalyst component was changed to 10.5 mg of the
component {A) obtained in the above Example 62 {(2). As a result,
87.8 g of a polymer having a good particle property was obtained.
Polymerization activity per the solid catalyst component was

15 found to be 8,360 g/solid catalyst component-g/hour. The value
of VH/ (VT + VH) was 1§rger than 0.3, and the aétivity'was found
to be high. Furthef, the olefin polymer obtained showed, SCB
= 14,3, MFR = 0.04, MFRR = 158 and SR = 1.04.

[Reference Example 1]
20 (1) Production of solid product
To the filtrate obtained in Example 62 (1), 60 ml of hexane
was further added to precipitate a solid. Thus, VH/(VT + VH)
= 0.52. The mixture was heated to 40C, stirred for 1 hour at
that temperature, thereafter cooled to ambient temperature and

25 then filtered. The solid separated by filtration was dried for

2 hours at 120C under reduced pressure. As a result, 2.26 ¢
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for 1 hour at that tenperature. After lowering the tenperature to 20- C

using an ice bath, 44.0 g (2.44 nol) of H20O was dropped 1. 5
hours. Thereafter, the m xture was stirred for 1 hour alggkg{v,%&?ﬁlgjr/(g%fter

heated to 45cC and then stirred for 15 1 hour at that tenperature. Af ter
cooling to anbient tenperature, a volatile conponent was renoved by
distillation, and the residue was dried for 8 hours at 120- C under
reduced pressure. As a result, 423.3 g of a solid product was obtai ned.

[ 0274] o%ga E%“F%ngﬁwﬁ]e‘?%scgg‘%?ﬁ%'(A) In the flask of the above

Exanpl e ahydrofuran was introduced and stirred, and

324.6 g «ofy t d ¥ hedtsdseat edapil ica as that used in Exanple 1 (2)
was int(%o)dlf;(%g). The m Xture I\)/vas hea eg to 40cC, and stirred for 2 25

hours. Thereafilfip1d B0 P W sGUPONEAL, easeplt! NEE the $6ELdpricest and the
m xture was filte%ed. As a washing operation, 3 1 of 267 15 Novenber 2006

t et r ahygspEHRAGeWaso AddRy gt EreleOsollhé pit cduse obets istdd Ladthamdovas t er
all owing the solid conponent to precipitate, the mxture was filtered.

Sai § WaRHidrempeEahn@leWntl § cped the arduresof Titee sidsicdueasahadrdesd for 8
hours at 120cC under reduced pressure, 5 thereby obtaining 515. 6 g of a
conponent 1(AY. gElZsrentresyldnal y8fsg afereabmporent QA b wamlbdaiagd -F = 3.2
mmol /g. Thus, F/Zn = 1.2 (nolar ratio). As a result of EXAFS, the peak
intensity C dff2%3le maxi mum peak present within a range of 1 to 2 nmin a
radial distribution function obtained according to a Fourier transform 10
was 13.(3) A meEriraid 9™t ensity D of the maxi mum peak present within a

range of 2. %otloymse'ri5za @.Aﬂlo%%!xdamrpaldé gb ((y )S&éé Q‘Qbie%'%efd{ngﬁégﬂt that

10 the solid catalyst component was changed to 10.2 mg of the
component (A) obtained in the above Reference Example 1 (2}.
As a result, 40.1 g of a polymer having a good particle property
was obtained. Polymerization activity per the solid catalyst
component was foundtobe 3,930g/solidcatalystcomponent-g/hour.

15 The value of VH/(VT + VH) was larger than 0.5, and the'activity
wasfoundtobesomewhatlow.Further,theolefinpolymerobtainéd
showed, SCB = 14.1, MFR = 0.08, MFRR = 138 and SR = 1.0;7.
[Example 63]

(1) Production of contact product (e)

20 In a 5 1 four necked flask purged with nitrogen, 1.5 1
of tetrahydrofuran and 1.35 1 (2.70 mol) of a hexane solution
of diethylzinc (2.00 mol/l) were introduced and cooled using
an ice bath. To the mixture, a solution prepared by dissolving
199.8 g (1.09 mol) of pentafluorophenol in 340 ml of

25 tetrahydrofuran was added over 65 minutes. After completion of

dropping, the mixture was stirred for 1 hour. The temperature
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was 8.51, and thus, a peak intensity ratio, DC = 0.64. (3) Polynerization
Exanpl e 63 (3) was repeated, except that the solid catal y§ioviRn&omanent
was changed to 13.1 ny of t he conponent (A) obtained in Exanple 65 (2),

and a hydrogen concentration of the ethylene /hydrogen m xed gas to keep

t he whol e pressure of the autoclave constant was changed to 0.199 vol % As
aresult, 71.5 g of an olefin polyner was obtained. Polynerization
activity 20 per the solid catalyst conponent (the conponent (A) obtained

in the above Exa h h‘ggc( %|)5()§r S fgg tg Eetﬁe @ngﬁge %%Agstfﬁ@ayst

conmponefRE? hbdt S€ £ 3 ne OI efrin yer = 14. 3,
MFR = Of 1 e&:&ﬁir@ﬁaélioﬁéﬁdactd;on of
cont act %?oduct (g)t Fﬁaﬁ r‘g‘% @ our necked | ask purged with nitrogen, 100
268 15 Mg 92(35?16 9{ htet4r5a@gd froran aRd )39£ HOO Nhad &lrofpsa@vnl ) of a

hexane sol ut1on & zinc (2. 0 nol /1) were introduced and cool ed

using fRetELohRdr 11G hb@r@ XPHeEeafitd#, Sthé n(i32trewals) sbirged at
t et rahydrof uran sol uti on of pentafl uorophenol (2.21nol/1) was 5 added over

50 1§ nupe% A ar neas )| Bka@Bdotods Siibiang sttiermikiforel masrsatrikat at 50C
for 1 hour. The tenperature was raised to 20cC, and 9.7 m (96.0 mmol) of
a tetrabytpetataneschfiteprcadlingdq smbdems] teRPREItEEEppR VA MRt El® over 1
hour. Thereafter, the mxture was stirred for_2 hours,_and then allowed to
stand 1lGomponebtatas rempeedihy 6is6i118t40R0 AR theeresidlie FAF HixGdre was

ref luxed at 63t and cooled to anbient _tenperature therebX Of—jé‘ig‘i ng a
yel | owi 8h 0 Ce folryd hours under reduced pressure. As a result, .

g of a solid product was obtained.
10 (2) Production of component (A)

In the flask of the above (1), 3 1 of tetrahydrofuran was
introduced and stirred. To the mixture, 327.4 g of the same lot
heat-treated silica as that used in Example 1 (2) was introduced.
Themixture was heatedto 40, andstirred for 2hours. Thereafter,

15 the solid component was allowed to precipitate, and the mixture
was filtered. As a Washing operation, 3 1 of tetrahydrofuran
was added thereto, -'the mixture was stirred, and after allowing
the solid component' to precipitate, the mixture was filtered.
Said washing operation was repeated 5 times. The residue was

20 dried for 8 hours at 120TC under reduced pressure, thereby
obtaining 510.0 g of a component (A). Elementary analysis
revealed Zn = 2.5 mmol/g, and F = 2.4 mmol/g. Thus, F/Zn = 0.96
(molar ratio). As a result of an extended X-ray measurement,

A/B was calculated to be 0.274, provided that A is an integral

95 intensity of halo showing a peak at Bragg angle (2 ) 33° to

37° in a diffraction intensity profile and B is an integral
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(2) Production of conponent (A) In a 50 ml four necked flask purged with
nitrogen, 2.88 15 g of the same |ot heat-treated silicajayd/babetts®d i n
Exanple 3 (2) was introduced, and then 50 ml of the yellow sh white slurry
obtained in the above Exanple 6 6 (1) was added thereto. The m xture was
heated to 40t, and stirred for 2 hours. Thereafter, the solid conponent
was allowed to precipitate, and the m xture was 20 filtered. As a washing
operation, 30 nm of tetrahydrofuran was added thereto, the m xture was

stirredinesfsatyest ahd Dui sigowhey &qpeak conrery danylw ddi Pilt aBe, the
m xture was filtered. Said washing operation was repeated 5 tinmes. The

resi dueapasimréseil doffBadiblss dbtd20ityndecfidduced pressure, thereby
obtaining 25 3.00 g of a conponent (A). Elenentary anal ysis revealed Zn =
2.8 mol 3y, Pahwmertzatgonnol /g. Thus, F/Zn = 0.68 (nolar ratio). 269 15

Novenber 2006 As a result of an extended X— nmeasur ement
cal cul at ed toA@elOVQ?EmeFQH*%‘P@aV%§qéurPé)s‘?ﬂ ng% mﬁ§retrhewﬁe§ﬁ§}grlﬁen5| ty

14.0, and th k D 14 d th t t
ai b, pes Siied s $§>r$s£rge/$fi P SR B B P el “Crcent

that th |id t al t t
() obtSFach HE eRgl e e8t o) Y ardlie (A ok theeln T Rnid %ﬁ”""”e”

et hy! enga LRVSE R98R Xode 6331500keCh gblIPo Al 438 Yo%, OF L itikdhaut ool ave

constant Was changé a result of an olefin

pol yner,, %ﬁ 8% 1 POl thed! hoRe@fbidthYe @ﬁrtﬁ@%@mcmhmwsyst
conponent component (A) obtained in the above Conparative Exanple 4

(2)) wasafosddd aok®. 2r3dPearter, ethylene was fed therein to obtain

10 a partial pressure of 1.6 MPa, and the system was stabilized.
As a result of a gas chromatography analysis, a gas composition
ihthesystemwasfoundtobehydrogen=O.45mol%.Totheresultant
was added 0.9 ml of a heptane solution of triisobutylaluminum
adjusted to a concentration of 1 mmol/ml. Successively, 14.3

15 mg of the component (A) obtained in the above Example 63 (2)
as a soiid catalyst component was added thereto. Polymerization
was carried out for 60 minutes at 70C while feediné.an
ethylene/hydrogen mixed gas (hydrogen = 0.200 vol%)} so as to
keep the whole pressure constant. As aresult, 77.4gof an olefin

20 polymer was obtained. Polymerization activity per the solid
catalyst component (the component (A) obtained in the above
Example 63 (2))} was found to be 5,410 g/g-solid catalyst
component /hour. Further, the obtained olefin polymer showed,
SCB = 15.5, MFR = 0.35, MFRR = 118 and SR = 1.15.

25 [Example 64]

(1) Production of contact product (e)
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g/ g-solid catal yst conponent/hour. Further, the obtained olefin 15 pol yner
showed, SCB = 14.7, MFR = 1.63, MFRR = 52. 1 and SR = 1. 26N,k Ex%B08667]
(1) Polynerization of propylene In a 3 1-volune stainless steel autoclave
equi pped with 20 a stirrer, which had been dried under reduced pressure
and thereafter purged with argon, 780 g of propylene was fed and heated
to 40C . In a different vessel, 145.5 ng of the nodified particle obtained
in the above Exanple 1 (2) as the catalyst conponent (A), 1.5 m of a

tol uene sol utjo te S Aol Rley ishu B2 dieasivednt igsroganeni 0at i on of 1
mmol/m as hegcgé%lg@stfr conponent (QC), ag\é 5 mM of a toluene solution 270

15 Nov o JFGEIA 8nd 40 ml (80.0 mmol) of a hexane solution
di et h@?gclﬁf ;i%gnggﬁyg?:z- met hyl -1 -indenyl ) zirconium dichloride adjusted to a

concenpkali @en9l 2880 AThoamothe) weral ystrodupedeand(8yohad Beeny
collectively nixed. The resulting mxture was fed into the above-nenti oned

aut ocl gye, i @ANdb st Ro! yeerikat nortwas,car riédSoml at3200 ©moAdt &£ 68 ni nut es,
the wunreacted nononer was released to stop the pol yneri zatigg. The
resyl t kegrpadrefuran soletiah G0peCtA5LLSTABIESOdntRr 2} 8Riddd YBFessure,

t hereby obtaining 282 g of a pol ypropyl ene powder. Accordi ngl Leld of
t he pobhddedpytené Opein So c | (& per hour
h h ponteen 5 Opeinurg s oALtes q@f?%%mp'foﬁrm%ﬂ’g 'ﬂh%t‘éﬁa h
of the polynerization tinme (hereinafter referred to as g-PP/gg :ZrHr) was
S

2.7 X w@'s, starelikatessi t§onfl theubbt BifctETRITIIRNE FOF yhetShlst 0. 44

(97 m) ogednd gtereorequlan by LNereol [TITRhYaR.dudh sBRL¥TBR! 4811 On

H.O (9.90 mol/l) was dropped thereto over 1 hour. Thereafter,
10 the mixture was stirred for 2 hours, and then allowed to stand
at ambient temperature for 15.3 hours. The resulting mixture
was refluxed at 63°C and cooled to ambient temperature, thereby
obtaining 146 ml of a yellow solution.
(2) Production of component (A)
156 In a 50 ml four necked flask purged with nitrogen, 3.12
g of the same lot heéﬁ:—treated gilica as that used in Example
3 (2) {Sylopol 948, "manufactured by Davison Co., Ltd.; average
particle diameter = 55 (4m; pore volume =1.66 ml/g; specific
surface area = 309 m?/g) was introduced, and then 50 ml of the
20 vyellow solution obtained in the above Example 64 (1) was added
thereto. The mixture was heated to 40T, and stirred for 2 hours.
Phereafter, the solid component was allowed to precipitate, and
the mixture was filtered. As a washing operation, 30 ml of
tetrahydrofuran was added thereto, the mixture was stirred, and
95 after allowing the sclid component to precipitate, the mixture

was filtered. Said washing operation was repeated 5 times. The
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15 [Exanpl e 68] (1) Polynerization of propylene Exanple 67 (1) was repeated
to carry out the polynerization of propylene, except thatnbenss00ESs of
the nodified particle (catalyst conponent (A) ) and the toluene solution
as the catal yst 20 conponent (B) were changed to 155.3 ng and 0.9 nl,
respectively, and the polynerization tinme was changed to 30 m nutes.

Pol ynmeri zation results were as shown in Table 1. [Exanple 69] (1)

Pol yneri zation of propylene 25 In a 3 1-volune stainless steel autoclave

equi pped, wi SRi-E LA ol e f1ad skeenol ividinderducesi ped speesur e and
271 15%@vleér%£ée?’%fog‘6—%tahe?eafter pufaged wi th argon, 500 g of butane was fed

and heatgd duy 48t SinkRg® 44 GesEatcagsaednt 384.. E gnei t ahe anediysisd
particle obtained in the above Exanple 1 (2) as the catal yst conponent
(A, 1. 3dvf1an tzel vepe7 sahol jon add 8 i dobutpd AV gmi 'ﬁhﬁﬁadﬁ'ﬁ@ﬁé‘d 150 a
concentration of 1 mmol/m as the catal yst conponent (C), and 12 m of a
t ol uenq mexaldst izat iaf) r @cewri cesult of an extended X-ray measurement,
di met hyl si |l yl enebi s(2-met hyl -1-indenyl)zirconiumdichloride  _adjusted to a
conbentar/s wars cal2hilatel teaibed 1676 c HAMided shedndnts ?”B)mr?&é;r en
collectively mxed. The resulting m xture was fed 10Q iRt3?5h§ ° 4

above- nertteroricty aff daloy shoaid D@l Peads 24 BEASHaERILEr (i2dd’ otf at%40C whil e

keepi ng i nner pressure 0.7 MPa usin ro ene. ter 60 .m , the
unr eact¥dd ﬁ@nm&iﬁﬁd@Q@%sjédt.ensl'hgy rg’é?ﬂgﬁ?\gaﬁgﬁér@'? s l@%&&%} 60t for
oo S el ST o IR 4 PR, B8, 2 aae! s o ene
22° in said diffraction intensity profile. Further, as a result
10 ofEXAFS,thepeakintensit?(iofthenmximumpeakpresentwithin
a range of 1 to 2 nm in a radial distribution function obtained
accordingtoaEburiertransformwas14.2,andthepeakintensity
D of the maximum peak present within a range of 2.5 to 3.5 nm
in said radial distribution function was 10.1, and thus, a peak
15 intensity ratio, D/C = 0.71.
(3) Pblymerization |
Example63(3)wasrepeated,exceptthatthesolidcatalyst
component was changed to 13.6 mg of the component (A) obtained
in Example 64 (2), and a hydrogen concentration of the
20 ethylene/hydrogen mixed gas to keep the whole pressure of the
autoclave éonstant was changed to 0.199 vol%. As a result, 72.3
g of an olefin polymer was obtained. Polymerization activity
per the solid catalyst component (the component (A) obtained
in the above Example 64 (2)) was found to be 5,320 g/g-solid
25 catalyst component/hour. Further, the obtained olefin polymer

showed, SCB = 15.5, MFR = 1.57, MFRR = 58.2 and SR = 1.30.
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[ Ref erence Exanple 2] (1) Polynerization of propylene In a 3 1-volune

stai nl ess steel autoclave equipped with a stirrer, whic{s Raderiger00d6i ed
under reduced pressure and 20 thereaf ter purged with argon, a toluene
slurry prepared by adding 304. 4 ng of the nodified particle obtained in

t he above Exanple 1 (2) as the catal yst conponent (A) to 10 ml of toluene
was introduced, thereafter 780 g of propylene was fed, and a tenperature
was raised to 40t. Wiile, 2. O m of a toluene solution 25 of

triiso | al rﬁggwwadjusted to a concentration of 1 mml/m as the
cataly?#&%gﬁﬁg%ent (C© and 8.9 m of a toluene solution 272 15 Novenber

2006 q](‘jl ipTRidnd i dry | g ekd st Zc FrepFydud t | p@enyl ) zi rconium dichlori de
e

adj ust to a concentration of 29 nol/m as the catalyst conmponent (B) had
been cont act a¢, W tsh 1egehrohkekedn faadkf bareged stiahnhdssogess| luésdel . The

resultant was introduced 5 in the foregoing autoclave, and pol ynerization
vwas calgs e@tedhydatofian Ahiden .86 I (2it 28, mehke afmreehered ensAdHELfas
rel eased to stop the polynerization. The resulting polynmer was dried at
6005 f @rf T ileaiyyd Admgter( 2@l aed /e semee intredaee o png foRded 851%f a
pol ypropyl-ene powder. Polynerization results were as shO\gg 13\}'!.n Table 1.
273" 15 abierbeatR00B0 thebmd xtups!.yaeteatien BRABRTSHANY] 1560V density
(g-FﬁVryg{Eg EP/?H{ogM'mgQ?h of pentafluorophenol in 380 ml of
tetrahydrofuran was added over 65 minutes. After completion of
dropping, the mixture was stirred for 1 hour. The temperature
10 was raised to 45C over 0.5 hour, and the mixture was stirred
for 1 hour at that temperature. After lowering the temperature
to 20C using an ice bath, 44.0 g (2.44 mol) of H.0 was dropped
thereto over 1.5 hours. Thereafter, the mixture was stirred for
1 hour at 20T, thereafter heated to 45C and then stirred for
15 1houratthattémperature.Aftercoolingtpambienttemperature,
avolatilecomponent%asremovedbydistillation,andtheresidue
wasdriedforahourgatl2oflunderreducedpressure.Asaresult,
423.3 g of a solid product was obtained.
[0274]
20 (2) Production of component (A)
In the flask of the above Example 65 (1), 3 1 of
tetrahydrofuran was introduced and stirred, and 324.6 g of the
same lot heat-treated silica as that used in Example 1 (2) was
introduced. The mixture was heated to 40C, and stirred for 2

25 hours. Thereafter, the solidcomponentwas allowed toprecipitate,

and the mixture was filtered. As a washing operation, 3 1 of
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hr) Exanple 67 2.7 x 10" 0.44 0.942 214,000 1.9 Exanple 68 5.1 x 108 0. 42
0.931 186,000 1.9 Exanple 69 2.7 x 10 0.41 0.925 173, 0095 RoPembaf2@pence
Exanmple 2 3.4 x 10° [Exanple 70] (1) Production of transition netal
compound 5 In a 3 1 four necked flask purged with argon, 55.3 g (588 mmol)
of phenol and 1200 m of toluene were introduced and stirred. After
cooling to 5C, 377 m (588 mmopl) of a hexane solution of n-BuLi(1.56nol/1)
was gradual ly dropped thereto. Thecontent turned to white slurry. After

conpl %%‘ragyd}romé}gwazgag%{@d ch_eﬁ} 0! tedR e rRdad stienai®, ablden, 110 g

(263 racenirc e enebi s(1-i ndenyl)zirconiumdichl ori de was

gr adualley 4ded oS 810 s ANKH bepbnunenes gideptat S0Eioont koure
er, m

Ther ea e ture was stirred for 3 hours under a ref |ux condition.

It was ehservedrbhat sai Mid #h 564 idberast iBreaiapi rapedtedf s arinks .alhew ng t he
m xture to stand over night, it was observed that a white solid was

preci pitaledAowavarfeaUsb A% hoitd Agel 2a’C supimatednicedeprewsuranspar ent
liquid was transf erred to a flask purged with argon and concentrated,

t hep ebyt HYRAWob B4 ingna 5 1peld gwsotompoieRbi Jndsl elrrRba ¥ HiaP8t g Sifher eby
further 20 precipitating the yellow solid. After allow n%.the m xture to
stand imevealefd Zgeea of mudk/ el dnivFsal Bd2viBBOLEGarTREH. JUAZD 34215

Novenber 2006 thereby obtaining 46.8 g of racem c_  ethyl enebis(indenyl)
zi r coni{waidip rartdya Jde Ass aarquﬂ%lt% @rfygg%ss, the peak in Lng1ty T of

the maximum peak present within a range of 1 to 2 nm in a radial
distributionfunctionobtainedaccordingix:aFouriertransform
10 was 13.3, and the peak intensity D of the maximum peak present
withinarangeofz.5to3.5nminsaidradialdistributionfunction

was 8.51, and thus, a peak intensity ratio, D/C = 0.64.

(3) Polymerization

ExampleGB(B)wasrepeated,exceptthatthesolidcatalyst
15 component was changed to 13.1 mg of the component (A) 0btaiQed
in‘ Exémple 65 (2), and a hydrogen concentration of the
ethylene/hydrogen mixed gas to keep the whole pressure of the
autoclave constant was changed to 0.199 vol%. As a result, 71.5
g of an olefin polymer was obtained. Polymerization activity
20 per the solid catalyst component {the component (A) obtained
in the above Example 65 (2)) was found to be 5,460 g/g-solid

catalyst component/hour. Further, the obtained olefin polymer

showed, SCB = 14.3, MFR = 0.13, MFRR = 126 and SR = 1.10.

[Example 66]
25 (1) Production of contact product {(e)

In a 300 ml four necked flask purged with nitrogen, 100
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After conpletion of the reaction, dichloronethane was added to the white
solid precipitated and separated. The mixture 5 was fil§ergdemBir®06
sellaite. The filtrate was concentrated, thereby precipitating a yellow
solid. Hexane was added thereto, thereby further precipitating the yellow
solid. After allowing the mxture to stand in a refrigerator, the yellow
solid was separated out, thereby obtaining 59.3 g of racemc 10

et hyl enebi s(1-i ndenyl ) zi rconi um di phenoxi de as a second crystal. A total

amount ;G00b BEdaicbix ol okl 424 301 %5 BY 8099 kL) B£(EAGxaMBIgoluE BInl 76%

(1) Polmyrrerl za ol une autocl ave equi pped with a stirrer, which

had 1%#8%%@"1%‘1&@4@. oL eiaed PreISUNe tardiudet eafd eroqiledjers Mg h
argon, was madé vacuum hydrogen was fed therein to obtain a partial

pressung ofcd. bR .M ¥R Giofturd ane amd S5(nl ¢B21Obutenk) wéredfed
therein, and then a tenperature of the autoclave was raised to 70t.

Ther eaftle@rarsidiy@itanes 1hed obhef giem taf lofitripha®h (Bartli BPLpLdstF e of 1.6
MPa, and the systemwas stabilized. As a result of a gas chromat ography
anabysiafded gesr conpbsiutéesn Afitent hempietdpnet drompd o bhe MAdoleh = 0. 67
mold and 1-butene = 2.37 nold. To the resultant was added 0. 9.l of a
hept aneasolsittiiraed aft t5°Ci Sobulyhahuni Bhe semperedurs ¥Fafofcemehittdn of 1
mmol /m . 25 Successively, 0.25 m of a toluene solution of racemc

et hyl enefTs(andn2lenyh) z{ $eohimmal) sHefotiedd ayARREF 3T SPLUALT Ofovenber

2006 concentration of 2 Rnol/ni nd then 15, nt A
obt ai n&d0i k9t AR BHb{E) Ek%rﬁ‘éo%e‘ezfﬁ%ea%e'téo soo\f?%elca é’%‘s%ﬂﬁ%go%%hﬁi vveﬁe)

added ttrlll%r l%ti?ctulz‘%l %ggré%f}.':gﬁ' 6P fﬁ%ﬁir%q QW4 then allowed to stand

10 at ambient temperature for 15.3 hours. The resulting mixture

was refiuxed at 63C and cooled to ambient temperature, thereby
obtaining a yellowish white slurry.

(2) Production of component (A)

In a 50 ml four necked flask purged with nitrogen, 2.88

15 g of the same lot heat-treated silica as that used in Example
3 (2) was introduced, énd then 50 ml1 of the yelloﬁish white slurry
obtained in the abové Example 66 {1) was added thereto. Themixture

was heated to 40C, and stirred for 2 hours. Thereafter, the
s0lid component was allowed to precipitate, and the mixture was

920 filtered. As a washing operation, 30 ml of tetrahydrofuran was
added thereto, the mixture was stirred, and after allowing the
solid component to precipitate, the mixture was filtered. Said
washing operation was repeated 5 times. The residue was dried

for 8 hours at 120T under reduced pressure, thereby obtaining

25 3.00 g of a component (A). Elementary analysis revealed %Zn =

2.8 mmol/g, and F = 1.9 mmol/g. Thus, F/Zn = 0.68 (molar ratio).
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for 60 minutes at 70 C while feeding an ethyl ene /hydrogen m xed 5 gas
(hydrogen = 0.31 nol %9 so as to keep the whole pressure ﬁgﬁﬁﬁéﬁﬁermfﬁ a
result, 75 g of an olef in polynmer having a good particle” property was
obt ai ned. Pol ynerization activity per zirconium atomvas found to be 1.5 X
108 g/ nmol - Zr/ hour, and polynerization activity per the solid catalyst
conponent was found to be 4810 10 g/ g-solid catal yst component/ hour.
Further, the obtained olef in polynmer showed, SCB = 13.2, MFR = 0.43, MRR

= 109, S8R5 2l oeMih St il MM e e 208 &Zglca-lcl}l%'ied Exanpl e

71] (1) olynerlza ion une auto ave equi pped with 15 a stirrer,

whi ch hadyRegn,dhi egh,ppg £ r@Q%%s&rﬁSngﬁpd thergaiit an taygad, Wi th

argon, was made vacuum hydrogen was fed therein to obtain a parti al

pressureyals 94 . 028 AMPane Ra% 9htbHEaRe Dangk 5Q .0t ,0bn& bhtienea wavak f ed
therein, and then a tenperature of the autoclave was raised to 70t.

Thereafﬂﬁenﬁﬂylﬁ@wmm fed.oherein to obtain a partial pressure of 1.6
MPa, and the systemwas stabilized. As a result of a gas chronatography
anabysi 4,3 )a pgasmeyipesiidmn in the system was found to be hydrogen 0.90
nold and 1-butene = 2.80 nold.. To the resultant was added 0.9 m of a

hept ane sol utdxamgdfe 6 Bi(i39ohas yenkatiedumeipis thatide soblid eadadomdt i on of 1
mrol /M . Successively, 0. 25 mM of a toluene solution of racemc

et hyl emmp;(nenm@@ﬁyp)@ng@dnmrm 27 ;a1 SENGhe P oret (ft hREYGEPEE adj ust ed

t trat f 2 11nol/ni dth th t (A
obt ai ﬁ%&cfﬁxéﬁeiéﬁo@% il eds a (Bydzeoan, o pReCHE EPFAPRCCTDORER wer ¢

added tl{% ene/h Ociﬁ/ong}aerrll Zmai:[:éeoc{' gas t%a L] Sdtl%'twﬂé)ie %égﬂﬂ@%ﬁtthéogc whi | e )

10 autoclave constant was changed to 0.186 vol%. As a result, 29.4
g of an olefin polymer was obtained. Polymerization activity
per the solid catalyst component (the component (A) obtained
in the above Comparative Example 4 (2)) was found to be 2,370
g/g—solidcatalystcomponent/hour.Further,theobtainedolefin

15 polymer showed, SCB = 14.7, MFR = 1.63, MFRR = 52.1 and SR =
1.26.

[Example 67]
(1) Polymerization of propylene
Ina 3 l-volume staihless steel autoclave equipped with

20 a stirrer, which had been dried under reduced pressure and
thereafter purged with argon, 780 g of propylene was fed and
heated to 40C. In a different vessel, 145.5 mg of the modified
particle obtained in the above Example 1 (2) as the catalyst
component (a), 1.5 ml of a toluene solution of

25 triisobutylaluminum adjusted to a concentration of 1 mmol/ml

as the catalyst component {C}, and 5 ml of a toluene solution




5 feeding an et hyl ene/ hydrogen m xed gas (hydrogen = 0.31 nold) so as to
keep the whol e pressure constant. As a result, 67 g of {slqb%mﬁergzggéyner
having a good particle property was obtained. Polynerization activity per
zirconiumatomwas found to be 1. 3 X 108g/nol -Zr/ hour, and pol ynerization
activity per the solid 10 catal yst conponent was found to be 4240 g/g-solid
catal yst conponent/hour. Further, the obtained olef in polynmer showed,

SCB = 16.1, MFR = 1.54, MFRR = 76.9, SR = 1.34, Mv = 8.90 X 104, M~ M =

9.5, andf] récemib Wmd ﬁyf@ﬂeﬂﬁs(i)mé’mﬁlmcuQﬁd@ﬁywam@bnmﬁmduct (e)
In a 5 1 four necked fla purged with nitrogen, 1.5 1 of

tetr ahyd&@hub&ad@n%dlyfétéd (2o 7amMebhceh tdaht@ein s 0f utne®ly/mDf agli ehlyl zi nc
(2.01 nol/1) were introduced and cooled to 5t. To the m xture, a solution
pr epar ecdaliplgistsaimporgen® (B3 hgpddeXvc@lavt i vellypentest.| Thox ophehbingn 380 ni
of tetrahydrofuran was added over 55 mnutes. After conpletion of

dr oppi ngixthaen wasr €ads indoi rthe @bBEfrntiicned . alteocdamesr , anfe
tenperature was raised to 45t, and the m xture was stirred for 1 hour.
Af t €r | pRdrnegizaltd omemwpsr apurdedooRO~&t u@@ﬁg é\rftuec;e 6amihnutiasQ ghe2. 44
mol ) 25 of H20 was dropped thereto over 1. urs. As a result, the
nlxture“nFBPﬁéedﬂB°9%WP5wW%ﬁ1Rﬁ%QQ§%Q-&Pr%tORwRqﬁ'P@&ﬁﬂ@éﬂ?&ﬁlBP dTBﬁplng
277 15 Novenber 2006 the m xture _was stdrred for 1 hour, thereafter heated
to 45CCreSHYtERENPRLYPREIVWASr dX1R8 2T %Qtenf"&l PoRPHﬁStH’éaﬂFﬁ%ﬁ‘éc?% st and

i o 11 8 palheBiotiRebRIBEEAuRo 2aY0ThE § ROIVEPERLINE RERERES

~reduced pressyb8orA$ng1y¥eSyibiaté? 9nef pB19BkbPylene per mol of the

10 transition metal compound and per hour of the polymerization
time (hereinafter referred to as g-PP/mol-%r-Hr) was 2.7 X 107,
abulk density of the obtained propylene polymerwas 0.44 (g/ml),
and stereoregularity thereof mmmm% was 0.941. Polymerization
results were as shown in Table 1.

15 [Example 68]

(1) PolymerizationAéf propylene
Example67(ljwasrepeatedtocarryoutthepolymerizathx1

of propylene, except that the amounts of the modified particle

(catalyst component (A)) and the toluene solutionas thecatalyst

20 component (B) were changed to 155.3 mg and 0.9 ml, respectively,
and the polymerization time was changed te 30 minutes.
Polymerization resulis were as shown in Table 1.

[Example 69]
(1) Polymerization of propylene
25 In a 3 1-volume stainless steel autoclave equipped with

a stirrer, which had been dried under reduced pressure and
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product was obtained. (2) Production of conponent (A) In a 5 1 four necked

flask purged with nitrogen, 423 g of the solid product { ";}%@D' e
above Example 72 (1), and 10 31 of tetrahydrofuran vvereolltgnlﬁéo uggg()éad.'nd
stirred. To the m xture, 325 g of the same |ot heat-treated silica as that
used in Exanple 1 (2) was introduced. The m xture was heated to 40t, and
stirred for 2 hours. Thereafter, the solid conponent was allowed to
precipitate, and a slurry conponent of the upper |ayer was renoved. 15 The

remai ni pge b4 gHL A GRIMANERL tWeSrdoh { &RAg U BA+8n8l R8S Ffdd hRA-hedfed Washing
operation, 3 1 of ‘tetrahydrofuran was agded thereto, the m xture was

Stirredeogfotel skt $RLEdICOTPRNPRlg 40 L AERPEL BhGast ALK TY

conponent of the upper |ayer was renoved, ~and the remaining |iqui

conponesibt adsed i 114 aned absiveg Eragipdes 12021 i 44 efhe Saitth Wasthidunpapesret | on was
repeated 5 tinmes. The residue was dried for 8 hours at 120 C under reduced
pressur€a) i hebeilyof abialivemgsb16tdoanfofat compobehyld Apmikhmmeihetednal ysi s
revealed Zn = 2.6 mmol/g, and F = 3.2 mmol/g. (3) Pre-polynerization 25 A
0. 4 1-wwlaigengendaladiencqli bpewb winkh ag thercatalwst maeponertiui§) hydr ogen
was fed therein to obtain a pressure of 0.005 278 15 Novenber 2006 MPa at
ambi entaR@npeldt ur@L 900& of dut dreLYRRE f edS@RREEPR as©F solfAsIfMicnd t hen
a tenperature of the autoclave was_raised to 50t . Further, ethylene was
fed t hetEMAthBlHbl et enabpaf 1 1Be thBladsipdepy 12 5ripaivan 4iohd oRideem vas
stabilized. As_a result 5 of gas chromat %raphgﬁ?ea gai conposition in the
syst em AT MO APHREHRIR R L 24 1o L 4 @5 fatalyshcogponetdyane

sol uti O(rb) had been collectively mixed. The resulting mixture was fed
10 into the above-mentioned autoclave, and polymerization was
carried out at 40T while keeping inner pressure 0.7 MPa using
propylene. After 60 minutes, the unreacted monomer was released.
The resulting polymer was dried at 60T for 5 hours under reduced
pressure, thereby obtaining 49 g of a polypropylene powder.
15 Polymerization results were as shown in Table 1.
[Reference Example 2]
(1) Polymerization of propylene
In a 3 1-volume stainless steel autoclave equipped with
a stirrer, which had been dried under reduced pressure and
20 thereafter purgedwithargon, a toluene slurry preparedby adding
304.4 mg of the modified particle obtained in the above Example
1 (2) as the catalyst component (A) to 10 ml of toluene was
introduced, thereafter 780 g of propylene was fed, and a
temperaturewasraisedto 40C . while, 2.0ml of a toluene solution
20  of triisobutylaluminum adjusted to a concentration of 1 mmol/ml

as the catalyst component (C) and 8.9 ml of a toluene solution
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of triisobutylalum numadjusted to a concentration of 1 nmmol/m was
introduced therein. Successively, 1 ml of a hexane sol utignNeRinH-A66(A C

et hyl enebi s(1-i ndenyl ) zi rconi um di phenoxi de and 10 triisobutylal um num
adjusted to a zirconiumconcentration and an al um num concentration to 50
,umnmol/m and 0.5 mvol/m, respectively, was added thereto, and then 0.42
g of the conponent (A) obtained in the above Exanple 72 (2) was introduced
therein to initiate polynerization. During the polynerization, a mxed 15

gas of gghylene anﬁig%\%&%gq@hgm%%@‘t f-miﬁiiﬂhﬁgyfﬁzﬁé%iuiﬁ’as

continuously supplie e adjusting so as to keep t gas phase pressure
in the aubpebayet aalud e+ Ceoficanbeltson Sl B Al afe 8Rd
hydrogen gas were released, and a soflla remal ning 1 n the autoclave was
dried featdlystngbepoabndnpsenhadOnéeAPesAtacecdNethr edunedtneessire. As a
result, a polyethylene-pre-polynerized catal yst conponent for addition

pol yner & ddififer enass bdHinl 866 siteed yées el ofThk0Pe gu pean y wals iierodoopdnent

(A). MFR of said polyethylene was 2.0 g/10 min. (4) Real polynerization 25
A 5051- voh uitee fotreglodwng aqubppesew aind posltymasizawhorc wasadarpéed ovted under
reduced pressure and thereafter purged with 279 15 Novenber 2006 argon,
was madet véeGumatiedr 6geminasebedthe Wlteahtedi monomebtedn rebarsedl
pressure of 0.018 MPa, 1066 g of butane and 200 ni_ of 1-hexene were fed

t her ei nto FHPR kEs aoi'-mﬁéﬁ-aﬁ?q#enof Thegre gt bk S RAFI G, eSqdE1 20t

Ther eaft et hyl enewasfedtherein 5 to obtain a partial pressure of 1.6
MPa, an@ghlé%ygtlé%l%s}m%ﬁ%lﬁelqm PR§SguTEgyFhegeby %f&ga?:’ﬁ?*ﬁﬂaq ofyr aphy

anal ysi §ocd, 055, ESPPPERLIUhdel P81 SEE £ RS LU dR,DPe kiRBER = O- 08

10 in Table 1.
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To the

resultant was added 1.5 ml of a heptane sol ution of

triisobutylalum num adjusted to a concentration of 1 molysigyvelfber 2006

Succes
addi ti
t her et
an eth
whol e

sively, 2.17 g of the pre-polynerized catal yst conponent for
on polynerization obtained in the above Exanple 72(3) was ad
0. Polynmerization was continued for 60 mnutes at 70cC while
yl ene / hydrogen m xed gas(hydrogen = 0.69 nol% so as to kee
pressure constant. As a 15 result, 129 g of an ol efin pol yner
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T C
o 1:But
] f thd a
sO0f.8@5t her PG| obZal n
he systemwas stabilized.| As ar
Exanipileo X aphy 8nal ysipg* a das conpogition in the systemw
Aydrogen = 0. 75 noit and I-butene =" 2. 76 NMoIt. TO the resutta
0. 9 M of aheptane solution of triisobutylal um num adjusted
Efﬁgéﬁgléﬁ7}fﬂnlln1' Successively, 0.75 m of a toluene solu
(1) Production of transition metal compound
In a 3 1 four necked flask purged with argon, 55.3 g (588
mmol) of phenol and 1200ml of toluenewere introduced andstirred.
After cooling to 5C, 377 ml (588 mmol) of a hexane solution
of n-BuLi (1.56mol/1) was gradually dropped thereto. The content
turned to white slurry. After completion of dropping, 700 ml
of toluene was added thereto. Then, 110 g (263 mmol) of racemic
ethylenebis(l-indenyl)zirconiumdichloride was gradually added
thereto, andthemixturewas stirredat5C for l1hour. Thereafter,
the mixture was stirred for 3 hours under a reflux condition.
It was observed that a white solid was precipitated. After
dallowing the mixture to stand over night, it was observed that
a white so0lid was precipitated downward. Using a syringe, a
supernatant yellow transparent liguid was transferred toa flask
purged with argon and concentrated, thereby precipitating a
yelldw solid. Hexane was added thereto, thereby further

precipitating the yellow solid. After allowing the mixture to

stand in a refrigerator, the yellow solid was separated out,
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et hyl enebi s(1-i ndenyl ) zi rconi um di phenoxi de adjusted to a 10 concentration
of 2 unol/m, and then 10.0 ng of the conmponent (A) obt@i g&dnide: bhe; above
Exanple 52 (1) as a solid catalyst conponent were added thereto.

Pol yrmeri zation was carried out for 60 mnutes at 70t while feeding an

et hyl ene / hydrogen m xed gas (hydrogen=0.23n01% so as to keep the whole
pressure constant. 15 As a result, 89 g of an olef in polyner having a good
particle property was obtained. Polynerization activity per zirconium

atom vva§h£?gg§j to beySra9nXnd07 9/ mpg-gr/hourg and pokyneri zalddic activity
per the solid catal yst conpofent was found to be g/ g-solid catal yst
h I found be 8900 g/ lid I

CO”poneQ{:ﬂfﬂﬁ?Hﬁebe(!‘Lﬁéénytlf)%iQ@b%ii&ﬁddQ%Béhaxiﬁe% el rshasesta3CB = 15. 7,
MFR = 0. 14, MFRR = 118 and SR = 1. 05. Exanple 74] (1) Polynerization A 3

1-vol ume aut ogfeye €avpReedon bl &hst iresetiowhi didmbrdesthadrd ehsinder
reduced pressure and thereafter purged wwth 25 argon, was nmade vacuum

hydr ogeadfad tiethé hridiensd i hptraai A tzetretd ahd pregssnateedf The nOibE:uvRa, 690 ¢
of butane and 60 g of 1-butene 281 15 Novenber 2006 were fed therein, and
the® a vespeihteredofisihg asefldelidee Whe fddityede orarpOtCormiedytazetiest,
ethylene was fed therein to obtain a partial pressure of 1.6 MPa, and the
syst em Wasrebnipireicied ta tAnmargsklaw 6P 13 dg dte¥ane vasoafapAy-heratsi s, a gas
conposition 5 in the systemwas found to be hyer%en = 0.67 nold and

1- but enthersbpFurdimr reeche itaddngabie el ko ealad- Aht e ldiptighe

sol utio%%of_triisobut Ialémj num adj usted to a _.concentration .of 1lnmmol/m .

Successt _ IISHXB?I:?% R FanC gt derfe C}IE{E%{}?:QT. e ygllcw solid was
ethyl enghi s{dedpdenyl) 21 rqoNiag di pRERPXi g AW edgtog®  racemic
10 ethylenebis(l-indenyl)zirconium diphenoxide as a second
crystal. A total amount combined with the first crystal was 106

g (199 mmol). ¥ield 76%.

(1) Polymerization
A 3 1l-volume autoclave equipped with a stirrer, which had
15 been dried under reduced pressure and thereafter purged with
argon, was made vachﬁm, hydrogen was fed therein to obtain a
partial pressure of.'O .018 MPa, 700 g of butane and 50 g of 1-butene
were fed therein, and then a temperature of the autoclave was
raised to 70C. Thereafter, ethylene was fed therein to obtain
20 a partial pressure of 1.6 MPa, and the system was stabilized.
As a result of a gas chromatography analysis, a gas composition
in the system was found to be hydrogen = 0.67 mol? and l-butene
=2.37mol%. Totheresultant was added 0.9ml of aheptane solution
of triisobutylaluminumadjusted to a concentrationof 1 mmol/ml.
25 Successively, 0.25 ml of a toluene solution of racemic

ethylenebis(l-indenyl)zirconium diphenoxide adjusted to a




10 concentration of 2 u nol/m, and then 8.3 ng of the conmponent (A)

obtained in the above Exanple 54 (1) as a solid catal yst {5 ARePbomer e
added thereto. Polynerization was carried out for 60 m nlu?%;s%at i?%QC whi |l e

feeding an et hyl ene /hydrogen m xed gas (hydrogen = 0. 25 nol% so as to
keep thewhol e pressure constant. 15 As a result, 133 g of an ol efin polyner
havi ng a good particle property was obtained. Polynerization activity per
zirconium atomwas found to be 8.9 X 107 g/ nol -Zr/ hour, and pol ynerization

activit [ t o] f-oppd -solid
JoPEEnt Ber BOh 1 Sk %aﬁﬁrb%’ﬁemf,gﬁxg@g%%e $ fopBdoEorbe Jhiherdt 9

cat al yst conponent/ hour. r, al ned ol & i n 20 pol'yner showed,

SCB = 1) .otdimed. B, t M Ridboved ELampite S < 2 )1.833.a [domip|ca tdly 4 8)

Pre-pol ymeri zation A 0.4 1-vol une autoclave equi pped with a stirrer was

made Zoonveenknt Wwaack eghiedvahd ot d haralymemices t poe Ssan eczatr bebiant
tenperature to obtain a pressure of 0.004 MPa, 90 g of butane 282 15

Novenbefo2@06minase$ et 7h& eyl bs faestilngeah, etdigll é hefhpdt egpematsted of the
aut ocl ave was raised to 50°C. Further, ethylene was fed therein to obtain
a partigas prrdsogensf0 .8 o MPhso@wit @ keepidesrhakepresgpireiconstant a resul t
of gas chromatography, a gas conposition 5 in the systemwas found to be
hydr ogd¥f 2 gesylfp| %> Fheh, an. @lefin Folymexk Hav g @ igphparticle
triisobutylal um num ac{j usted to.a concentration of 1nmol /i vvas,uimnt roduced

t her ei T ORFICEE HafeOPTaiper . FOIYMBLAR KBt @Y Y Ridefile contun
S e LA BB BURR S5m0 nd R o
activity per the solid catalyst component was found to be 4810
10 g/g-solidcatalyst component/hour. Further, theobtainedolefin
polymer showed, SCB = 13.2, MFR = 0.43, MFRR = 109, SR = 1.21,
Mw = 1.12 X10°, Mw/Mn = 10.4, and [7n] = 1.35.
[Example 71]
(1) Polymerization A 3 l-volume autoclave equipped with
15 a stirrer, which had been dried under reduced pressure and
thereafter purged with argon, was made vacuum, hydrogen was 'féd
therein to obtain a partial pressure of 0.028 MPa, 700 Qof bufane
and 50 g of l-butene were fed therein, and then a temperature
of the autoclave was raised to 70C. Thereafter, ethylene was
20 fed therein to obtain a partial pressure of 1.6 MPa, and the
system was stabilized. As a result of a gas chromatography
analysis, agas compogitionin the systemwas found to be hydrogen
= 0.90 mol% and 1-butene = 2.80 mol%. To the resultant was added
0.9 ml of a heptane solution of triiscobutylaluminum adjusted
25 toaconcentrationof 1mmol/ml. Successively, 0.25mlof atoluene

solution of racemic ethylenebis{1l-indenyl)zirconium

276



an al um num concentration to 150 a nmol/m and 1.0 mml/m, respectively,
was added thereto, and then 2.12 g of the conmponent (A) | ; he
above Exanple 54 (1) was introduced therein to initi atelg(%@&ﬁﬁgagﬁ%n.
During the polynerization, a m xed 15 gas of ethylene and hydrogen
(hydrogen concentration = 0.19nm0l % was continuously supplied while
adjusting so as to keep the gas phase pressure in the autoclave to 0.8
MPa. After 3.4 hours, ethylene, butane and hydrogen gas were rel eased, and

a solid,. r.emini in.the t ocl ave s dried f 1 qut e t ient 20
t enper at?w%erh e&grae%ycsgsje%?égs%u(:r &ce&s ration ofOE Q%OT/QH., ?m& t]?gﬁ)

a result, "a

pol yet hyd efg P Reley E%%g@inﬁat( %')yébgagga%gﬂt the' aBoidh tERLnple 28

pol ymeri zati on was obt al a yiel .8 g per g of the conponent

(A). (42Reds pal yeBhhaat £8PaZPst Scdmpohei® apéee! aydieguinRakwsth a
stirrer, which had been dried under reduced pressure and thereafter purged

with 283 deNoyerben €896ca2ibd88, owas fdrde o atitiiRe hY4l opelt wasi fed
therein to obtain a partial pressure of 0. 015 MPa, 690 g of butane and 60

g ob 1-fmediney arweeehiaenehydry@inrpgeanditdedn gast énpdragane=di. 3 hancduk ocl ave
was raised to 70t. Thereafter, ethylene was fed therein to obtain 5 a
parti alsqrass ur kegfp i MPaleamd essiryy stagrs vant stAbid iveshlt A$h Fesult of
a gas chronmat o%raphy anal ysis, a gas_conposition in the systemwas found
to be iapgéstin@olymer bauindr greenarticie poweptywas Py tEHaa%sul t ant
was added 0. 9 ml of a heptane solution ,of triisobutylalumnum.adjusted to

a conceémt MG B HMRMATHVL thh PSE R EESPREPD, 2899 HaF SPUPRetBrRE duldyneri zed

catalyst ¢QiDINSIt ;,l Rl 0L, RARKIPLLZEL A QYA B, fhd s Ahpve

10 catalyst component was found to be 4240 g/g-solid catalyst
component/hour. Further, the obtained olefin polymer showed,
SCB = 16.1, MFR = 1.54, MFRR = 76.9, SR = 1.34, Mw = 8.90 X
10, Mw/Mn = 9.5, and [Nn] = 1.16.
[Example 72]

15 (1) Production of contact product (e)

In a 5 1 four ﬁecked flask purged with nitrogen, 1.5 1
of tetrahydrofuran" and 1.35 1 (2.7 mol) of a hexane solution
of diethylzinc (2.01 mol/l) were introduced and cocled to 5C.
To the mixture, a solution prepared by disseclving 197.3 g (1.07

20 mol) of pentafluorophenol in 380 ml of tetrahydrofuran was added
over 55 minutes. After completion of dropping, the mixture was
stirredat 5C for 1 hour. Thereafter, the temperature was raised
to 45C, and the mixture was stirred for 1 hour. After lowering
the temperature to 20T using an ice bath, 44.0 g (2.44 mol)

25 of H,Owas dropped theretoover 1.5 hours. Asaresult, themixture

turned to yellowish white slurry. After completion of dropping,
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was added thereto. Polynerization was continued for 60 mnutes at 70t

whi | e feeding an et hyl ene /hydrogen m xed gas(hydrogen -15%(?\@ ?iéoﬁso as
to keep the whol e pressure constant. As a 15 result, 100 an olefin
pol ymer having a good particle property was obtained. PoI ymeri zation
activity per the solid catalyst conponent (the conponent (A) obtained in
t he above Exanple 54 (1)) was found to be 9170 g/ g-solid catal yst
conmponent/ hour. Further, the obtained ol efin polynmer showed, SCB = 19. 3,

MFR 20 f
R o StFe P E TR S B B8 SR Tl ol Sl Bogust on 0
t ol ueneand3wdn thlt:r.‘%teﬁaﬁd’ﬂrloﬁblﬁén ﬁf‘@e:@aﬁ&%mﬁ.rﬁgltﬂé O o 1 t02§t@mﬂlexane

solution of diethylzinc (2.00 nol/1) were introduced and cooled to 5¢cC. To

the m xguee, ndghel Hti ambRedRanethpltatf4,1% Naeticle 2poniisisobas ng 98. 1
g (0.53 nol) of pentafluorophenol in 160 mM of toluene was dropped over 60
m nut esrebvéarbye ais teitl Iont dn draoypithg, re s héuai wasirdr iwas fotri 8riesuf®r 1 hour
at 5C, thereafter heated to 40C, and stirred for 1 hour. After cooling to
50ChHusi ag B0E medelrarbdud®sd gretstine.shsea Imdsuikat 42Xk gt efl sidoladas t hat

used in Exanple 40 (2) was introduced thereto, and then 0. 11 of toluene

was poubxedduptreas ebtained.wash away the silica adhering to a wall of the
flask. After stirring the mxture for 5 mnutes, 14.4 g (0.80 mol) of H20
was addé%l)tﬁﬁ?@‘tlﬁtb‘?%rof SORBAPENtAKAdr 10 conpletion of the dropping, the

XU S ST e endo T Sl AR oG U L
tenperaéfur@he L%%.rl’ci b?gduct obtained in the above Example 72 (1), and
10 31 of tetrahydrofuranwere introduced and stirred. To themixture,
325 g of the same lot heat-treated silica as that used in Example
1 (2) was introduced. The mixture was heated to 40C, and stirred
for 2 hours. Thereafter, the solid component was allowed to
precipitate, anda slurrycomponent of the upper layer was removed.
15 Theremainingliquidcomponentwas filteredusingaglassfilter.
As awashing operaticn, 3 1of tetrahydrofuran was added thereto,
the mixture was stirred, after allowing the solid componeﬁt to
precipitate, a slurry component of the upper layer was removed,
and the remaining liquid component was filtered using a glass
20 filter. Saidwashing operation was repeated 5 times. The residue
was dried for 8 hours at 120C under reduced pressure, thereby
obtaining 516 g of a component (A). Elementary analysis revealed
Zn = 2.6 mmol/g, and F = 3.2 mmol/g.
(3) Pre-polymerization
25 A 0.4 1-volume autoclave equipped with a stirrer was made

vacuum, hydrogen was fed therein to obtain a pressure of 0.005
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m xture was stirred for 2 hours at 80C , and thereafter allowed to stand,

thereby precipitating a solid conponent. At the tine 15 %\%H\biep%&fd ace
between a |l ayer of the precipitated solid conponent and an upper Tayer of
a slurry portion appeared, the upper slurry portion was renoved. The
remai ning liquid conmponent was renoved by filtration. Thereafter, 3. 51
of toluene was added thereto, and the m xture was stirred for 2 hours at
95t. After 20 that, washing of the solid conmponent was repeated 4 tines

with epeh gtSaIﬂbQénjc of &ePEratuRaC @@g%?of RS WaLaeh %hgrélﬂf ashexane

at anbient tenperature In a nmanner su that the mxture was allowed to

stand, hh§6§{9¥n9re§h@'£1§éxﬁ@&n&féﬁ&WQﬂb auBe1bhe WRBeEaskyary
portion was renoved at the tine when the 25 interface between a | ayer of

the pregbpsdW edugalhied: CowR %&te waBdr88 tHdedih dEbbaid &l paryigertion
appeared. Thereafter, 285 Novenber 2006 the remaining |1quid conponent

was renpredshyefof to.&t MPa., aﬂ'ﬂeﬂ‘r&atstysrt,errt trassotabli chrponed awassdlted for 4
hours at 120C wunder reduced pressure, thereby obtaining 516 g of a
corqfoneqf ggsArhrbnefrographyanalgess sompueatédnzm the. gy sneh g safidukd= 4.3 5
mmol / g. 2% Pol ymeri zation A 3 1-vol une autocl ave egttﬂu pped with a stirrer,
whi ch hbg %etm;m%@ Tirftek2 mediice Fhsnes Surzemadngft a %&@B@rs%lﬁﬁh@nw th
ar gon, vvas made vacuumy hydrogen was fed therein to obtain a artlal
pr essur ®F g ig spis i 1 wokrygn 6finll§‘tt§ﬁ’et%r?dC‘BBC@nBFaPB&t%é "“0\%4‘
therein, and the &g%eraturﬁ t he agt O;J, ave rai sed%JtS
Ther eaf Y26 IRirAsRA HEFERE - HEPEPRSLBE0Be ot ML aF PaPEraPeHTRbetie of 1. 6
MPa, angftQgcﬁ%ige@yﬁsl&&?iéff‘—ﬂﬁdenyl)zirconium diphenoxide and
10 triisobutylaluminum adjusted to a zirconium concentration and
an aluminum concentration to 50 fmol/ml and 0.5 mmol/ml,
respectively, was added thereto, and then ¢.42 g of the component
(A) obtained in the above Example 72 (2} was introduced therein
to initiate polymerization. During the polymerization, a mixed
15 gasofethylene andhydrogen (hydrogenconcentration=0.28mol%)
was continuously subplied while adjusting so as to keep the gas
phase pressure in the autoclave to 1.0 MPa. After 6.3 hours,
ethylene, butane and hydrogen gas were released, and a solid
remaining in the autoclave was dried for 30 minutes at ambient
20 temperature under reduced pressure. As a result, a
polyethylene-pre-polymerized catalyst component for addition
polymerization was obtained in a yield of 102 g per g of the
component (A). MFR of said polyethylene was 2.0 g/10 min.
(4) Real polymerization

25 A 5 1l-volume autoclave equipped with a stirrer, which had

been dried under reduced pressure and thereafter purged with
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As a result of a gas chromat ography analysis, a gas conposition 15 in the
systemwas found to be hydrogen = 0.72 nold and 1-butene 5 % To
the resultant was added 0. 9 ml of a heptane solution ofls_N&lemb%hm
triisobutylal um num adjusted to a concentration of 1 muol/mn .

Successively, 0.75 m of a toluene solution of racemc

et hyl enebi s(1-i ndenyl ) zi rconi um di phenoxi de adjusted to a 20 concentration
of 2 unmol/m, and then 6.2 ng of the conponent (A) obtained in the above

Exanpl eaZBoh%)w@médé%'eﬂc%aﬁrghlt?}a’?égeﬁW@@Et%"@ eHded i hh&S 6bRain

Pol ynmeri zation was carrie of 60 mnutes at 70cC while teeding an

et hyl ena phydiagepraksade 9&so(bydr mean=10662g5cf0budinéoand kookagp the
whol e pressure constant. 25 As a result, 81 g of an olef in polynmer having
a good péfrilirbkgenpr gpekt ¥efas heltedimedandalharerd zidnpesrachrei 6§ pee
zirconium 286 15 Novenber 2006 atomwas found to be 5.4 X 107

g/ nol - Zahhoot avanc spod yeed taF0I0N Thaatdafitter pethy hensohisd aabtabysin
conmponent was found to be 13100 g/g-solid catal yst conponent/hour.

Fur tther tot petabnapnparsiefl pressoingn®t dhéwdtPa.SERE the: 15y MM w8592, MRR
= 63.0 and SR =5 1.23. [Exanple 77] q(}%g Pol ynmeri zation A 3 1-vol une

aut ocl a¥E2Rlippdd AF PhTaSYLE e IR B Ml OFerRh Y ARdd Miider ar@dficed

pressure and thereafter ed with 10 argon, was nade vacuum hydrogen

vas fedCPRBPEERIPB UbitlehSEoEamYaF Sand iPe0s MYrasnn mpd. S BgMebY of but ane

and 60 g of. 1-bute re fed fherein, and_then a.tenperature of the
AUt oot ab2 4BS PPRRagamicvan Sode LYl "Ge g Brb e M et ol £

| obtain +a; pabbhel1 RIGRTHLR 2djdsPedFo ARANLRGL3ULEH YBS1 S Jrhz ed-
10 Successively, 2.17 g of the pre-polymerized catalyst component
for addition polymerization obtained in the above Example 72(3)
was added thereto. Polymerization was continued for 60 minutes
at 70C while feeding an ethylene/hydrogen mixed gas(hydrogen
= 0.69 mol%) so as to keep the whole pressure constant. As a
15 result, 129 gof anolefin polymer having a goodparticle property
was obtained. Polymerization activity per the solid cataiirst
component (the component (A) obtained in the above Exampie 72
(2)) was found to be 6100 g/g-solid catalyst component/hour.
Further, the obtained olefin polymer showed, MFR = 3,52, MFRR
20 =53, and SR = 1.52.
[Example 73]
(1) Polymerization
A 3 l-volume autoclave equipped with a stirrer, which had
been dried under reduced pressure and thereafter purged with
256 argon, was made vacuum, hydrogen was fed therein to obtain a

partial pressureof 0.015MPa, 690 gof butane and 60 g of 1-butene
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15 As a result of a gas chromat ography analysis, a gas conposition in the
system was found to be hydrogen = 0. 73 nol % and 1-buten I d .

To the resultant was added 0 . 9 m of a heptane squtioﬁS]g?émméﬁzagg
triisobutylal um hum adjusted to a concentration of 1mmol/m . Successively,
0.75 m of a toluene solution of racem c 20 ethyl enebi s(1-indenyl)zirconium
di phenoxi de adjusted to a concentration of 2 L.nol/m, and then 8.2 ng of

t he conponent (A) obtained in the above Exanple 55 (1) as a solid catalyst

cowpone%feekeaaéﬁsggipgrgha- ug’%ﬁ gﬁ%ﬁfﬁﬁ%ﬁ%@ 9?158%&515%2%?%0

m nutes at 701C whi edi ng ogen m xe ydr ogen=

0. 25moh-% s8Q 85 FCKETRHIG AR ee@ﬁ?ié}ir%gw&gg@éqgﬁq&orve grorgggé&n 163 g

of an olefin polyner having a good partic property

was obt ai pedtiRel yressdaki 60 BCS iNEd Y aBRY thil 69BiEM wakost¥es1iorgd to be
1.1 X 108g/ mol - Zr/ hour, and pol ynerization activity per the solid catalyst

conponelt aaesiaundft®d gaes ¢A20fatobdaphli nhebyed ¥ Sta gaBPOREH ¢ DOLSR

Further, the obtained olef in 5 polynmer showed, SCB = 16.2, MR = 1. 37,

MFRR = 58, themysSRm-wak. 28untintiuster hgHragphi €abi13 mplAsamant i mneeh@bove in

detail, according to the present 10 invention, there are provided a

particl &32-d6dee¥¥ eTodiie vesal baptwaseoidrshend mlorf addiptiaore polyhien zat i on,

which are used for addition polynerization in conmbination with a

transi t PHF AP U tIF RN W pdiRE tef tHuor poRgea tsiatdian of dameat Anst |

t her eby_ obt ai avingfa ood _appear ance, .a process for_ producing
e

15 saidSB%???ﬁgggggépiélg%rﬂﬂer c e cSRPSRERY fBF JIRFMh
pol ymré%ﬁﬁigﬂef?{g?f[ggdg%y'iﬁIzr:i c%%iiglmpacint.p!l%la&bxfgea%dciljtds(%:rzad to a
10 concentration of 2 xmol/ml, and then 10.0 mg of the component
(A) obtained in the above Example 52 (1) as a solid catalyst
component were added thereto. Polymerization was carried out
for 60 minutes at 70C while feeding an ethylene/hydrogen mixed
gas (hydrogen=0.23mol%) soastokeepthewholepressureconstant.
15 As a result, 89 g of an olefin polymer having a good particle
property was obtained. Polymerization activity per zirconium
atomwas found to be"5 .9 X 107 g/mol-Zr/hour, and polymerization
activity per the solid catalyst component was found to be 8900
g/g-solidcatalyst component/hour. Further, the obtainedolefin
20 polymer showed, SCB =15.7, MFR = 0.14, MFRR = 118 and SR = 1.05.
[Example 74]
(1) Polymerization
A 3 1-volume autoclave equipped with a stirrer, which had
been dried under reduced pressure and thereafter purged with
25 argon, was made vacuum, hydrogen was fed therein to obtain a

partial pressure of 0.015MPa, 690 g of butane and 60 g of 1-butene
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pol ymeri zation catalyst prepared by using said particle, and a process for
producing an addition polymer conprising using said addijsigfRember 2006

pol ymeri zation catal yst. Further, according to 20 the present I nvention,
there are provided a particle, a carrier and a catal yst conponent for
addi ti on polynerization, which are wuseful for the production of an

addi tion pol ynerization catalyst, which can afford an addition polyner
superior in its shape and particle property when used for polynerization
acconpapkeed b¥d2tndeid Ordwd itdemia addipkiranule yEeehpastitebesvefwas exanpl e,
slurry polynerization, gas phase pol ynerization or bulk 288 15 Novenber
2006 pehyHBHI €£at7(90),, TRePEAEREE , f Ot nPLOAHGHAW f dhRatkliinCts, oBtain

pre-pol yneri zed catal yst conponent for addition polynerization prepared by
usi ng saipapbisl ghresssanradd tli.enMpPal,yaedi zhei spsteatwhysttabiphzed. by using
said particle, and a process for 5 producing an addition polynmer superior
inits pararesalprober gas chhonhtegnpphyesnakysis s&@ daadinpesition

pol ymeri zation catal yst for polynerization accor%ani ed by the formation of

addi i ohn pidie was tepavas cf eend ftor bexhwdreges| uldp poryferndat iWitenfas phase

pol yneri zation or bul k polymerization). Still further, 10 according to the
present =i n\?@ﬁ‘!qJéh- Te ﬁ@P@ed‘-F‘élEﬁrb‘G/Wéé@déi@d %d%lmtllctﬁaBGWﬁé‘ﬁ Sttt at al yst
havi ng a %’[I vi.ty and a rocg for rodu aggl ti I yner
officief g et 405 ES Bt&ﬁ& AeRnGrGeadd 9 g a

Stere”@@ésééss G O, B YRR s?%“%d@%zémnize

SI ngI e Si menti one ere 1S concep I ngul s

mul ti pl @txg*ignéﬂié f1oahabyh 21IBSn.CLﬁha|d/ﬂhéMi'&l§S Sty BosSidigle site

cat al yst
10 concentration of 2 tmol/ml, and then 8.3 mg of the component

(A) obtained in the above Example 54 (1) as a solid catalyst

component were added thereto. Polymerization was carried out

for 60 minutes at 70°C while feeding an ethylene/hydrogen mixed

gas (hydrogen=0.25mol%) soastokeep thewholepressureconstant.
15 As a result, 133 g of an olefin polymer having a good particle

property was obtained. Polymerization activity per zirconinm

atomwas found tobe 8.9 X 107 g/mol-%r/hour, and polyrnerizntion

activity per the solid catalyst component was found to be 16000

g/g-solidcatalyst component/hour. Further, the obtained olefin
20 polymer showed, SCB = 17.7, MFR = 2.50, MFRR = 45.9 and SR =

1.33.

[Example 75]

(3) Pre-polymerization

A 0.4 l-volume autoclave equipped with a stirrer was made

25  wvacuum, hydrogen was fed therein under pressure at ambient

temperature to obtain a pressure of 0.004 MPa, 90 g of butane
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restricted sense capable of affording an addition polynmer having a narrow

mol ecul ar wei ght distribution or an addition polymer 20 RawWR@nfe S EdsOW
conposition distribution in the case of a copolyner, but also a catal yst

capabl e of affording an addition polyner having a w de nol ecul ar wei ght
distribution or an addition polymnmer having a wi de conposition distribution
in the case of a copolyner, as far as the latter catal yst can be obtained
25 according to a process simlar to a process for producing the single

site cafalyslaofnbbeineal hChed vaaRse andBtnkh NoMRMr2006 Sk atns 1. A

nodi fied particle obtained by contacting the following (a), the follow ng

(b), the,fQLivengd ¢hidkd ﬁ?oﬁﬂqrf‘ﬁf{:ﬁefg)ﬁMi#ibr%‘@:a%ngéaetfhef@in a

conmpound represented by the OW ng genera ormula [1], MLIm[ 1] 10
(b) . atsospeand &epieseal egrdysthe !0 ové nEPgenetdl thé csyatem[@ds RLt _j TH
[2], and (c) . a conmpound represented by the follow ng general formula
[31, 15sftRbiPiRd| 3k aireswiitcbf gasechiomat oglaphfl]a ges[@jmpoMiticn a

typical netal atomof the Goup 2, 12 or 15 of the periodic table, mis a
val énceimfthdl sistt dns weahyidnogertcabenhydrhgeogen? al brmek a Poemydt ok ar bon
group, when nore than one L' exists, they may be the sane or _different
from orel afotahdrexgRe jsp Rt Qf diriisobutylaluminum adjusted to a

concentration of 1 mmol/mlwas introduced therein. Successively,
2 ml of a hexane solution of racemic
ethylenebis(l-indenyl)zirconium diphenoxide and
10 triisobutylaluminum adjusted to a zirconium concentration and
an aluminum concentration to 150 4 mol/ml and 1.0 mmol/ml,
respectively, was added thereto, and then 2.12 g of the component
(A) obtained in the above Example 54 (1) was introduced therein
to initiate polymerization. During the polymerization, a mixed
15 gasofethylene andhydrogen (hydrogen concentration=0.19mol%)
was continuously subblied while adjusting so as to keep the gas
phase pressure in fhe autoclave to 0.8 MPa. After 3.4 hours,
ethylene, butane and hydrogen gas were released, and a solid
remaining in the autoclave was dried for 30 minutes at ambient
20 temperature under reduced pressure. As a result, a
polyethylene-pre-polymerized catalyst component for addition
polymerization was obtained in a yield of 20.8 g per g of the
component (A}.
(4) Real polymerization
25 A 3 1-volume autoclave equipped with a stirrer, which had

been dried under reduced pressure and thereafter purged with
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wi t hdrawi ng group or an el ectron-w thdrawi ng group-contai ning group, when
nore than one Rl exists, they nmay be the sane or differqgtNJVre PRE6
another, R2 is a hydrocarbon group or a 25 hal ogenat ed hydrocarbon group, T
i n each conmpound is independently of each other a non-netal atom of the
Goup 15 or 16 of the periodic table, and t is a valence of T in each
conpound. 2. The nodified particle according to Caim1l1, wherein 30 290 15
Novenber 2006 the conpound of (b) is a conpound represented by the

fol | ow gggepneyat hasBWachdh, BydrBge® whHs[ #bd RBeREiA0tvhepenAnR3 is an
el ectron-w t hdrawi ng group or an el ectron- w thdraw ng group-containing

group, phreeaRYIF-dmyuhect e (9 mPa el § beErantaks amdgegarol heateapt i onal
two of R3 nay be conbined with each other at adjacent positions of the

benzenewerenfled otHexreim, caordlenisad a itegpeiratcne ef Bhei subohydvegeasl5 at om
or a hydrocarbon group, and T is an atomof the Goup 16 of the periodic
tabl e. Baidbhe te@didCedTpartatteracebhglagetwaifadnthesridy towbleteain t he
particle (d) is a porous substance. 4. The nodified particle according to
any oneadparpbalipressure 3 1 fhdPai.nanfethar system(vasistaiihoegani c
substance heat-treated at 100 to 1500C for 10 mnutes to 50 hours.
As a result of a gas chromatography analysis, a gas composition
in the system was found to be hydrogen = 0.72 mol% and 1l-butene
=3.09mol%. To theresultantwas added 0.9ml of aheptane solution
of triisobutylaluminum adjusted to a concentration of 1 mmel/ml,
10 Successively, 227 mg of the pre-polymerized catalyst component
for addition polymerization obtained in the above Example 75(1)
was added thereto. Polymerization was continued for 60 minutes
at 70C while feeding an ethylene/hydrogen mixed gas(hydrogen
= 0.26 mol%) so as to keep the whole pressure constant. As a
15 result, 100 gof anolefin polymer having a good particle property
was obtained. Polymerization activity per the solid catalyst
component (the component (A) obtained in the above Example 54
(1}) was found to be 9170 g/g-solid catalyst component/hour.
Further, the obtained olefin polymer showed, SCB = 19.3, MFR
20 = 5.37, MFRR = 33.8 and SR = 1.47.

[Example 76}

(1) Production of component (&)
In a 5 1 four necked flask purged with nitrogen, 3.0 1

of toluene, 43 ml of tetrahydrofuran and 0.522 1 (1.05 mol} of
25 a hexane solution of diethylzinc (2.00 mol/1l) were introduced

and cooled to 5T . To the mixture, a solution prepared by
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5. The nodified particle according to Claim4, wherein the particle (d) is

silica heat-treated at 200 to 800C for 1 25 to 30 hours. 5&,,[hf {T%ﬂmfled
particle according to any one of Cains 1 to 5, which safi sti eset

following conditions of [5] and [6], NNM> 0.9 [5] 291 15 Novenber 2006
wherein Nis a nolar anount of a hal ogen atomcontained in the nodified
particle, and Mis a nolar anount of a typical mnetal atom ML contained in
the nodified particle, and A/B Z 0.1 [6] 5 wherein Ais an integral

11 ractian ot NEER P Byt S PEMD . on BERE-EREaEobARha T ud A Y Bt BB erron
and B | $5188nkR g{;?gahmﬁ ¥o Rfin(izke, Sroy Pgoq\gﬂg@i?ﬂtoﬁﬁﬁggfﬁﬂgba”I(glts)e

18 to 22 In sal ctlonlnten3|ty nodi

h f
?SﬁﬁfflE%Stﬂ%ﬁeFr%”@aﬁff?%k%hﬁif* Qgﬁng“é%ePZ?ﬁ'ﬁﬁéféa£ﬁ§ FeaREY of 4

hal ogentat peTronind 38d rivka Forl HendRel TALbe PALLEL £y @6‘%“’@" hSifigMRhar

anount of a typical netal atom ML contained in the modified pafticle, and
D C& Oibe[vgtmhenai g dF itheas pe@kldinheasi-tyeak eldnei Meshaen:paakupe@sent

within a range of 1 to 2nmin a radical distribution function 20 obtained

by neasinExgmpie 4®d20)iveds patrodheeddt@rcitty énddahen 0.1 1 of toluene
was poured therein so as to wash away the silica adhering to

a wall of the flask. After stirring the mixture for 5 minutes,

14.4 g (0.80 mol) of H,0 was added thereto over 1.5 hours. After

10 completion of the dropping, the mixture was stirred at 5C for
1.5 hours, and at 40C for 2 hours. Thereafter, the mixture was
allowed to stand over night at ambient temperature. Then, the
mixture was stirred for 2 hoursl at 80C, and thereafter allowed

to stand, thereby precipitating a solid component. At the time

15 when an interface between a layer of the precipitated solid
component and an uppér layer of a slurry portion appeared, the
upper slurry portioﬁ was removed. The remaining 1iquid component

was removed by filtration. Thereafter, 3.5 1 of toluene was added
thereto, and the mixture was stirred for 2 hours at 95C. After

20 that, washing of the solid component was repeated 4 times with
each 3.5 1 of toluene at 95C and 2 times with each 3.5 1 of
hexane at ambient temperature in a manner such that the mixture

was allowed to stand, thereby precipitating a solid component,

and the upper slurry portion was removed at the time when the

25 interface between a layer of the precipitated solid component

and an upper layer of a slurry portion appeared. Thereafter,
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X-ray absorption fine structure analysis, and Dis a peak intensity of the

maxi mum peak present within a range of 2.5 to 3.5 nmi nlgq\}oq,e{ngglimﬁ
di stribution function, provided that the radial distribution function is

obtained in a manner 25 such that the nodified particle is neasured
according to an X-ray absorption fine structure analysis (XAFS) to obtain
X- ray absorption spectra, from which extended X-ray absorption fine
structure (EXAFS) spectra of the typical netal atom M. in a K absorption

edge are,foyadaaRdoRr AGAse 6hgbAbal Wad rfoFadr by danalorg, 292 1

Novenber led particle according to any one of Cains 1

to 7, Wy Lhedse obt aéﬁ%tﬁ{iéf%gg@%ie@ﬁ (ak afbeaansk 4 &budst Brongo@not her to

obtain a contact pro contacting the contact product (e) and

the parindde dedluckd Pre2seae) ehbeebydobiaeningiSied pard ictnpamor ding to
Claim8, wherein the contact product (e) is obtained by contacting (a)

and (b)(ay i IEleatdh e rara oy iontssta aie d im =e2ult mmglégnandtF prdoduct and
(c) with each other, or by contacting (a) and (c) 10 with each other and
conbactmmmml. £dne resul ting contact product and (b) with each other. 10. The
nodi fied particle according to any one of Cainms 1 to 9, which is obtained
by cont@) iBrlymeypbizblonnetal conponent and (d) with each other, wherein
the typical 15 netal conponent is sel-ected fromthe contact roqguac (e)

obt ai ned by cdAtatY9HY e AUtqQIHaH GAPPRRS VbR ShATRES; ‘%ﬁChi nsol ubl e

in the follow n | ven : .
the beoen C)driegd Suc1)'1d¢=.\,ex.‘ tre(({\)ded pressure and thereafter purged with

argon, was made vacuum, hydrogen was fed therein to obtain a
10 partial pressureof 0.015MPa, 690 g of butane and 60 g of 1-butene
were fed therein, and then a temperature of the autoclave was
raised to 70C. Thereafter, ethylene was fed therein to obtain
a partial pressure of 1.6 MPa, and the system was stabilized.
As a result of a gas chromatography analysis; a gas composition
15 in the system was found to be hydrogen = 0.72 mol¥ and‘rl—butene
=3.21mol%. Totheresultant was added 0.9ml of aheptane solution
of triisobutylaluminumadjusted to aconcentrationof 1 moi/ml. _
Successively, 0.75 ml of a toluene solution of racemic
ethylenebis(l-indenyl)zirconium diphenoxide adjusted to a
20 concentration of 2 fmol/ml, and then 6.2 mg of the component
(A) obtained in the above Example 76 (1) as a solid catalyst
component were added thereto. Polymerization was carried out
for 60 minutes at 70C while feeding an ethylene/hydrogen mixed
gas (hydrogen=0.25mol%) soas tokeep thewholepressure constant.
25 As a result, 81 g of an olefin polymer having a good particle

property was obtained. Polymerization activity per zirconium
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solvent (f): a m xed solvent or tetrahydrofuran, wherein the m xed sol vent
Is a mxture of tetrahydrofuran and hexane 20 and sati sfyi W ng
expression [81, 0.5 Z VH (VT + VH) [81 wherein VT is a v01I5fj“gi’rr?e‘khﬁ)e;%d60
tetrahydrofuran, and VHis a volunme 25 of hexane. 11. The nodified
particle according to any one of Cains 1 to 10, wherein respective
anmounts to be used of the 293 15 Novenber 2006 conpounds (a), (b) and (c)
satisfy the followi ng expressions (1) and (2), imy-2z21 S1 (1) 52 S z/Y

<3 (2), mﬁwa's“f&ah& ddi5e 30QVE ?hprgeﬁ.mmh(moﬁﬁ an¥alEnafeof z Micgnd y

and z in e above expressions (1) and (2) are defined, so that a nolar
rati o ohctiei &h@fséﬂaaﬁﬂafﬁywmwmmntsW&%mmmbd by100
(a):(b):(c) =1:y:z. 12. A carrier conprising the nodified particle

accor di dngg t $o DY cana 16fs ttanpendnt phddr . Firthergt the obtedmedwheffor ol efin
pol ymeri zation, which conprises the nodified particle according to any one
of 15 fbhymer lshowdd, $4B A téat hl yMFRfor0 o? 2f iMFRBI 503 i @ a8RGnSR vihi ch i s
obtai ned by contacting the nodified particle according to any one of

d aibns 1.2®. 11 and a transition metal conpound (B) capable of forming a
single site catalyst of the Goups 3 to 20 11 or a |anthanoide series with
each otHefample A7¢atal yst for ol efin pol ynerization, which is

(1) Polymerization
A 3 1l-volume autoclave equipped with a stirrer, which had
been dried under reduced pressure and thereafter purged with
10 argon, was made vacuum, hydrogen was fed therein to obtain a
partial pressure of 0.015MPa, 690 g of butane and 60 gof 1-butene
were fed therein, and then a temperature of the autoclave was
raised to 70C. Thereafter, ethylene was fed therein to obtain
a partial pressure of 1.6 MPa, and the system was stabilized.
15 As a result of a gas chromatography analysis, a gas composition
in the system was foﬁﬁd to be hydrogen = 0.73 mol?% and l-butene
=3.38mol%. To the résultant was added 0.9 ml of aheptane solution
of triisobutylaluminum adjusted to a concentration of 1 mmol/ml.
Successively, 0.75 ml of a toluene solution of racemic
20 ethylenebis(l-indenyl)zirconium diphenoxide adjusted to a
concentration of 2 #mol/ml, and then 8.2 mg of the component
(A) obtained in the above Example 55 (1) as a solid catalyst
component were added thereto. Polymerization was carried out
for 60 minutes at 70 C while feeding an ethylene/hydrogen mixed
25 gas(hydrogen=0.25mo0l%) soas tokeep thewholepressureconstant.

As a result, 163 g of an olefin polymer having a good particle
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obt ai ned by contacting the nodified particle according to any one of

Clains 1 to 11, a transition netal conpound (B) capabl e qf )
single site catalyst of the Goups 3 to 25 11 or a Ianthg§g$%§%§%£?g§iand

an organoal um num conmpound (C) w th one another. 16. The catal yst for

ol efin polynerization according to Caim14 or 15, wherein the transition
nmetal conpound (B) of the Goups 3 to 11 or a |l anthanoide series is a
transition 30 nmetal conpound having at | east one cycl opent adi ene type anion

Ske'etOﬂrﬁ?éEE&HGaQVQHEaiBQé.|ﬁbi@%éf@%&tZgﬁﬁaciivii?epéﬁt§i¥ébniﬁh ol efin
pol ymeri zation"according to Caim 16, wherein the transition netal

compoung +Rwd £bhfd 13 BEPS. Bx A dtly Ao 3 AN NRROGR SET{REri Sadibhansi tion

metal conpound represented by a general fonula [1I0] or 1ts -oxo b5 type

transi t reninRt gl ped heUBd1dinedtalPetVdnc¥n tivasef ouh@ ticsba 198061 tion
metal atomof the Goups 3 to 11 10 or |anthanoide series, L2 is a

cycl opegtgdsehytl cayad yeali compskeh e bourafuyitigemyr dhip obrt ad nieet @elefin

atom contai ning group, and nore than one L2 nmay be linked directly or

t hr dughralymesi ghawedr o86Bconl 6i Ai nYFR cal bdh. MBRR =a 511 8cemd SRom a
nitrogen atom an oxygen atom a sulfur atomor a phosphorus 15 atom X is
a hal ogén28t om a hydrocarbon group (excluding the cyclopentadienyl type
ani on skel eton-carrying group) or - ORl1l, in which R11l is a hydrocarbon
group or a hal ogenated hydrocarbon group, and nore than one Rl1 may be the

sane OrInQﬁéﬁPigftALLBEES ggiggher, a is a nunber satisfying 0 <a S

As mentioned above in detail, according to the present

10 invention, there areprovidedaparticle, acarrierandacatalyst
component for addition polymerization, which are used for
addition polymerization in combination with a transition metal
compound capable of forming a single site catalyst, thereby
obtainingafilmhavingagoodappearance, aprocess for producing

15 saidparticle, apre-polymerizedcatalyst component foraddition
polymeiization prepared by using said particle, an raddi{::"L‘on
polymerization catalyst prepared by using said particle, and

a process for producing an addition polymer comprising using
said addition polymerization catalyst. Further, according to

20 the present invention, there are provided a particle, a carrier
and a catalyst component for additicon polymerization, which are
useful fortheproductionofanadditionpolymerizationcatalyst,
which can afford an addition polymer superior in its shape and
particle property when used for polymerization accompanied by

25 the formation of addition polymer particles (for example, slurry

polymerization, gas phase polymerization or bulk
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20 8, and b is a nunber satisfying O <Ib S 8. 18. The catalyst for olefin

pol ynmeri zation according to Caim17, wherein Xis OR". | yst
for olefin polynerization according to Caim14 or 15, \%%gioev}ﬁl%?ﬁ%é@
transition nmetal conpound (B) of 25 the Goups 3 to 11 or a | anthanoi de
series is a transition netal conmpound (B) having a stereoregul ar
polynerization ability of an a-olefin. 20. The catalyst for olefin

pol ymeri zation accordin to Claim19, wherein the transition nmetal conpound

295 15 Nomerdies - 2006n) ( Bh havdds & $bEr §obadididlg PehYAephzRt Lo, aly ity of

an a- olefinis a transition netal conpound represented by the follow ng

gener alpdeorgtilyind A3l e @ Calt dlys tiebbpdden M olrldddi Y168 po¥meld 2ahQiRi N M3 i s

a transition netal atomof the Goups 3 to 11 or |anthanoide series, L3 is
an p5-ipmgate Ynoppuing ssUBShatvielepSannddaytt ionhowelyaedilzettiocnf Las may

be the sane or different fromeach other, Y is a bridging group for 15
| i nki ngdiallysof prespaxend thptihs bhgXdaidr parhdependentl w pfroceash fotrher a
hydrogen atom a hal ogen atom an al kyl group, an aral kyl group, an aryl
gr odp, nrosiissitna an edidsitiidn podyper saxpeatikaxim idsopart hnlapaoperdy¥y group,
an aryloxy group or a heterocyclic group, 20
which comprises using said addition polymerization catalyst for
polymerization accompanied by the formation of addition polymer
particles (for example, slurry polymerization, gas phase
polymerization or bulk polymerization). Still further,

10 according to the present invention, there are provided an
addition polymerization catalyst having a high activity and a
process for producing an addition polymer efficiently.
Furthermore, there is provided a process for producing a
stereoregular & -olefin polymer much more efficiently.

15 Incidentally, the single site catalyst mentioned here is
conceptually distingﬁished fromamultiple sité solid catalyst.

The catalyst inclddes not only a single site catalyst of a
restricted sense capable of affording an addition polymer having
a narrow molecular weight distribution or an addition polymer

20  having a narrow composition distribution in the case of a
copolymer, but also a catalyst capable of affording an addition
peolymer having a wide molecular weight distribution or an
addition pelymer having a wide composition distribution in the
case of a copolymer, as far as the latter catalyst can be obtained

25 according to a process similar to a process for producing the

single site catalyst of the restricted sense.
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Rign-C5H4-n X5 R192 Y2 / M3 7 [14] 25 R 18 g-C5H4-q X5 wherein MB is a

transition netal atomof the Goups 3 to 11 or |anthanoi €S, is a
silicon atom a germaniumatom or a tin atom the (RlSn-ggﬁégﬁyﬁggg&g

(R18g-CSH4-q) are each a 30 substituted 175-cycl opentadi enyl group, n and g
are each an 296 15 Novenber 2006 integer of 1 to 3, and both of R18s may
be the sanme or different fromeach other and are independently of each
other a hal ogen atom an al kyl group, an aral kyl group, an aryl group, a
substituted silyl group, an al koxy group, an 5 aral kyl oxy group, an aryl oxy
group or aihgtgrocyclic group, the position and/or kind of each R18 in
each substituted rls- cyclopentadi enyl group are (is) selected, so that a
symmetry plane containing M3 does not exist, RL9 and X5 are independently

of each ot her hydr ogen _at om. hal ogen ato 10. an, al kyl _gro n
aral kyl group, a‘lLain aryl ngthofglaﬁ'es%tPs% lualeedrgsk?ﬁ%/]lnegc% }%,C%I?lt%%%c&@ S up,
an aral kylfexy owdrup(aan ahd oKyl D6Rilg or(ka ,hetles oEydllictrigisoups) amadR1ld and
X5 may be all the sanme or different fromeach other. 21. A pre-polynerized
catal ysP ®amsdrdt {0r woitdt ime BRPdIveri zati on, which i s obtained by
pre-polynerizing an olefin in the presence of a catalyst for olefin

pol yneri zati on, wherein the catalyst is obtained by contacting the

modi fi ed particlege accer diowgpdwndnyeprnesehtedl dynstiet doldowd ng apsieiah
met al compound _(B),.capable of 20 form ng a single site catalyst of the

G oups 3n&8?ﬁPéﬁ @ﬁ'

M'Ly [11,
10 (b) : a compound represented by the following general
formula [2],
R':..TH [2], and
(c) : a compound represented by the following general
formula [3],

15 R?% _,TH, (31,

in which general formulas [1] to [3], M' is a typical metal
atom of the Group 2, 12 or 15 of the periodic table, m is a
valence of M', L' is a hydrogen atom, a halogen atom or a

20 hydrocarbon group, when more than one L' exists, they may be
the same or different from one another, R' is an electron-
withdrawing group or an electron-withdrawing group-containing
group, when more than one R!' exists, they may be the same or
different from one another, R® is a hydrocarbon group or a

25 halogenated hydrocarbon group, T in each compound is
independently of each other a non-metal atom of the Group 15
or 16 of the periodic table, and t is a valence of T in each
compound.

2. The modified particle according to Claim 1, wherein

30
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| ant hanoi de series and an organoal um num conpound (C) with one another.

22. The pre-polynerized catalyst conponent for olefin po I %
according to Claim?21, wherein the transition 25 netal conpou % @ﬁ%f t he
Goups 3 to 11 or a lanthanoide series is a transition netal conpound
having at | east one cycl opentadi ene type ani on skel eton-carring group. 23.
The pre-polynerized catal yst conponent for olefin polynerization according
to Caim2l1l, wherein 297 15 Novenber 2006 the transition nmetal conpound

(B) of the G oups 3 to 11 or a |anthanoide series is a transition neta
conpound ﬁﬁmwesemtednmbycﬁfgehﬂralidcwannepmﬁmﬂndw Teépressotégpebyr anketi on
nmet al gp nd .di nmer, g%% Xb [10 mherein M2 is atransition netal atom
of the G Gﬁ oy ing ffn%ﬁa ¢lseries, L2 is a cyclopentadienyl type
anion 10 skel eton-carrying group or a hetero atom cont ai ni ng group, and
nore than gne L2 y be |jpked directly or through a residual group
containingla car alsilicone atom a nitrogen atom an oxygen

atom agsullfur atom phosphorus atom X is a halogen atom a

hydr ocarbon group ) the 15 cycl opentadienyl type anion

skel et on- car reyhg —T@R1L1, in which R11 is a hydrocarbon group or
a hal ogenaf ec jr oup, and nore than one R11 may be the sane or
di fferent firom each ot h is a nunber satisfying 0 <a 8, and bis a
nunber satijsfying @ < b;5 B

10 wherein R’ is an electron-withdrawing group or an electron-
withdrawing group-containing group, three R’s may be the same
or different from one another, optional two of R’ may be
combined with each other at adjacent positions of the benzene
ring to form a condensed ring structure, R* is a hydrogen

15 atom or a hydrocarbon group, and T is an atom of the Group 16
of the periodic table.

3. The modified particle according to Claim 1 or 2,
wherein the particle (d} is a porous substance.
4. The modified particle according to any one of

20 Claims 1 to 3, wherein the particle (d) is an inorganic
substance heat-treated at 100 to 1500°C for 10 minutes to 50
hours.

5. The modified particle according to Claim 4, wherein
the particle (d) is silica heat-treated at 200 to 800°C for 1

25 to 30 hours.

6. The modified particle according to any one of
Claims 1 to 5, which satisfies the following conditions of
[5] and [6],

N/M > 0.9 [51]
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20 24. The pre-polynerized catal yst conponent for olefin polynerization
according to Caim23, wherein Xis OR'. 25. The pre-poly gﬁﬁﬂxfgg yst
conponent for olefin polynerization according to daim?2 ereint
transition mnmetal conpound (B) of the Goups 3 to 11 or a Ianthan0|de 25
series is a transition netal compound (B) having a stereoregul ar

polyneri zation ability of an a-olefin. 26. The pre-polynerized catal yst
conmponent for olefin polynerization according to Claim25, wherein the
transition nmetal conpound (B) having a stereoregular polynerization 30
ability ofwharedsollefia ias molamansmbiunh et & B@BogénN@\t@mbe:romO@ﬁle@oﬁrpound

represent by t | ow n eneral, fornul a or 141, 13 X4 'Y

L oo e et et e RSt r R M T Sehalnn, GBI it & oh¥EiSote 11
or |ant haﬂ@teq SRIInE M k3nkSiakdl 19 ichdemyd g uP pRirtd c18Ubstrid ut ed

175- |ndenyl group, _.and both of Las may be the sane or different from each

other, Yis a Bﬂﬁdé@n@ Yroup for i nkil both of L3s, and both of X4s are

i ndepengeqi |y, Qfp B £850 0L ReLoB 1Y dp00RD 2400 3.l ogen ALom, 0.2l Kyl

group, an ar &l rou an ubst i
al koxy gr@wagganaagabkyKeﬁy gBEDp ta@an awyldxy grodmfﬁmaatlbetenntynbﬁcy
group. Zop%%fgﬁgfééﬁgf%éh\bésggugaeg%éed X7r£%4%easurement and B is
an integral intensity of halo showing a peak at Bragg angle
(26) 18° to 22° in said diffraction intensity profile.
10 7. The modified particle according to any one of
Cleims 1 to &, which satisfies the following conditions of
[5] and [7],
N/M > 0.9 [5]
wherein N is a molar amount of a halogen atom contained in
15 the modified particle, and M is a molar amount of a typical
metal atom M' contained in the modified particle, and
D/C £ 0.5 [71
wherein C is a peak intensity of the maximum peak present
within a range of 1 to 2nm in a radical distribution function
20 obtained by measuring the modified particle according to an
X-ray absorption fine structure analysis, and D is a peak
intensity of the maximum peak present within a range of 2.5
to 3.5 nm in said radical distribution function, provided
that the radial distribution function is obtained in a manner
25 such that the modified particle is measured according to an
X-ray absorption fine structure analysis (XAFS) to obtain X-
ray absorption spectra, from which extended X-ray absorption
fine structure (EXAFS) spectra of the typical metal atom M*
in a K absorption edge are found and processed according to a

30 Fourier transform.
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R18qg C5H4_q X5 25 wherein M3 is a transition netal atomof the Goups 3 to
11 or lanthanoide series, Y2 is a silicon atom a germanisug 2866 @ tin
atom the (R18n-CoH4_1) and (R18g-CSH4 _q) are each a substitute

r1 5-cycl opent adi enyl group, n and q are each an 30 integer of 1 to 3, and
both of R18s may be the same or 299 15 Novenber 2006 different from each
ot her and are independently of each other a halogen atom an al kyl group,
an aral kyl group, an aryl group, a substituted silyl group, an al koxy
group, an aral kyl oxy group, an aryloxy group or a heterocyclic group, 5

t he positi8on and/ or Tkiend mofdidahetd RE@ritn odach asulosiditgt etoz 78ny one of

cycl opent adi_enyl group_are_ (i sel ected, so,that synmmet r pl an
containingqﬁé 0e's E%t7exﬁ?ﬁF%E1 dﬁ@L%EH% ebyiﬁ8@% éﬁ%ﬁyéyﬂ eggﬁ 8Pfer a
hydrogen atcgm watRalgenagbeier ab abkyk gl 04D .coft aaital K¥bdgeeupPe)@nagny!
group, a 10 substituted silyl group, an al koxy group, an aral kyl oxy group,

an aryl oxFogtads 169 dhret epwleyetl i erofedp, (and aREO thivd PG hade bédhl withe
sanme or gdifferent fromeach other. 27. A catalyst for olefin
polyner?zgﬁfghsﬁﬁﬁ?%h is obtained by contacting the pre-polynerized
cat al yst ®anponent THe f etodilfefaed peAyEErigataoroadtog di g tolany onegof
Claims 21 to 26 agggsn organoahg;%nun1§$nppund (C) with each other. 28, A

pr e- pol yn&tieFéd e FAOHSE ATFGYET pbft iy e | SRt 2 HRed WPY cRonkaghiRPnéa) by
pre-pol ymerizing api 9l ehin EBhE?ea&E?%%?ﬁ%chir%y &l ¥s&uioing! 86hra2l
pol yneri zati on, wherein the catal yst is obtained by
product and (c¢) with each other, or by contacting (a) and (c¢)
10 with each other and contacting the resulting contact product
and (b) with each other.
10. The modified particle according to any one of
Claims 1 to 9, which is obtained by contacting a typical
metal component and (d) with each other, wherein the typical
15 metal component is selected from the contact product (e)
cbtained by contacting (a), (b) and (c¢) with one another, and
is insoluble in the following solvent (f),
solvent (f): a mixed solvent or tetrahydrofuran, wherein

the mixed sclvent is a mixture of tetrahydrofuran and hexane

20 and satisfies the following expression [8],
0.5 = VH/(VT + VH) [8]

wherein VT is a volume of tetrahydrofuran, and VH is a volume
25 of hexane.
11. The modified particle according to any one of

Claims 1 to 10, wherein respective amounts to be used of the
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contacting the nodified particle according to any one of Clains 1 to 11

and a transition netal conpound (B) capable of formng 'gglﬂ I
catalyst of the Goups 3 to 11 or a |anthanoide series ﬁ?ﬁﬂ eace§g©ﬁ%r. 25

29. A pre-polynerized catalyst for olefin polymerization, which is

obtai ned by pre-polynerizing an olefin in the presence of a catal yst for
olefin polynerization, wherein the catalyst is obtained by 300 15
Novenber 2006 contacting the nodified particle according to any one of
Clainms 1 to 11, a transition netal conmpound (B) capable of formng a

si ngl e si teompataldsst (a0f, t fie) Gandpscd etlikfer tde | fol hawbhgeekpreesiand an
organoaluninunlconpgund (© with 5 one another. 30. A process for
producing(&ﬂ Gigk i (7 pol ymer, which conprises polynerizing an olefin
nmononer in the presence of the catalyst for olefin polynerization
according to ag&{?u%zrmg ains 14 to 18 and (34 to 29. 10 31. The process
for producing an dlefi'n polymer according to aim 30, wherein the olefin
monomner 9i s an é&i%IEIYn<p@Iyner. 32. The prodéds for producing an ol efin
pol ymer according to Caim 31, wherein the olefin nononmer is a 15 mxture

of ethylene and an a-olefin. 33. A process for producing a stereoregul ar
a-olefin g B 8 IO AN & e?%l?%e?b}e%%néevagepﬁ@ Egtylys?ngfor

ol efin pokynkid Zati on RECOLE,BYekBrekal B (@) 28 3th) Al 08888néQ! so
produci ng a stereoregular a-olefin
that a molar ratio of the amounts of respective compounds is
10 expressed by (a):(b):{(c) = l:v:z.
12. A carrier comprising the modified particle
according to any one of Claims 1 to 11.
13. A catalyst component for oclefin polymerization,
which comprises the modified particle according to any one of
15 Claims 1 to 11.
14. A catalyst for olefin polymerization, which is
obtained by contacting the modified particle according to any
one of Claims 1 to 11 and a transition metal compound (B)
capable of forming a single site catalyst of the Groups 3 to
20 11 or a lanthanoide series with each other.
15. A catalyst for clefin polymerization, which is
obtained by contacting the modified particle according to any
one of Claims 1 to 11, a transition metal compound (B)
capable of forming a single site catalyst of the Groups 3 to
25 11 or a lanthanoide series and an organcaluminum compound {C)
with one another.
16. The catalyst for olefin polymerization accerding to
Claim 14 or 15, wherein the transition metal compound (B) of
the Groups 3 to 11 or a lanthanoide series is a transition
30 metal compound having at least one cyclopentadiene type anion

skeleton-carrying group.
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20 pol ynmer, which conprises polynerizing an a-olefin having 3 to 20 carbon

atons in the presence of the catalyst for olefin polyneq%¥%¢éﬁwﬂgﬂﬁ;ein
the catalyst is obtained by contacting the pre-polynerized cata

yst

conponent for olefin polynerization according to Caim25 or 26 and an

or ganoal um num conpound (C) wi th each other.
a stereoregular a-olefin

a-olefin is propylene. 301

10

15

20

25

17. The catalyst for clefin polymerization according to
Claim 16, wherein the transition metal compound (B) of the
Groups 3 to 11 cor a lanthanoide series is a transition metal
compound represented by a general fomula [10] or its u-oxo

type transition metal compound dimer,
L2.M*%, [10]

wherein M* is a transition metal atom of the Groups 3 to 11
or lanthancide series, L* is a cyclopentadienyl type anion
skeleton-carrying group or a hereto atom-containing group,
and more than one L° may be linked directly or through a
regsidual group containing a carbon atom, a silicone atom, a
nitrogen atom, an oxygen atom, a sulfur atom or a phosphorus
atom, X is a halogen atom, a hydrocarbon group {(excluding the
cyclopentadienyl type anion skeleton-carrying group) or -
OR', in which R™ is a hydrocarbon group or a halocgenated
hydrocarbon group, and more than one R may be the same or
different from each other, a is a number satisfying 0 < & =
8, and b is a number satisfying 0 < b = 8.

18. The catalyst for olefin polymerization according to
Claim 17, wherein X is OR'!.

19. The catalyst for olefin polymerization according to
Claim 14 or 15, wherein the transition metal compound (B) cf
the Groups 3 to 11 or a lanthanoide series is a transition
metal compound (B) having a stereoregular polymerization
ability of an «-olefin.

20. The catalyst for olefin polymerization accordin to

Claim 19, wherein the transition metal compound
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35. The process for producing
pol ymer according to Caim33 or 34, wherein the
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(B} having a sterecoregular polymerization ability of an «a-
olefin 1is a transition metal compound represented by the

following general formula [13] or [14],

L’ x4

v / ™~ M [13]
L
10

wherein M® is a transition metal atom of the Groups 3 to 11

or lanthanocide series, 1’ is an n°-indenyl group or a

substituted n°-indenyl group, and both of L?s may be the same

or different from each other, Y is a bridging group for
15 linking both of L’s, and both of X%s are independently of
each other a hydrogen atom, a halogen atom, an alkyl group,
an aralkyl group, an aryl group, a substituted silyl group,
an alkoxyl group, an aralkyloxy group, an aryloxy group or a

heterocyclic group,
20

1
R 8n'CSH4-n\ / XS
Rl92 YZ M3

\
RS .CsHyg 5

25
wherein M’ is a transition metal atom of the Groups 3 to 11
or lanthanoide series, Y? is a silicon atom, a germanium atom

or a tin atom, the (R'™,-CsHyy) and (R';-CsHs.q) are each a

30 substituted n°-cyclopentadienyl group, n and g are each an
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integer of 1 to 3, and both of R¥®s may be the same or
different from each other and are independently of each other
a halogen atom, an alkyl group, an aralkyl group, an aryl
group, a substituted silyl group, an alkoxy dgroup, an
aralkyloxy group, an aryloxy group or a heterocyclic group,
the position and/or kind of each R'® in each substituted n-
cyclopentadienyl group are (is) selected, so that a symmetry
plane containing M° does not exist, R and X* are
independently of each other a hydrogen atom, a halogen atom,
an alkyl group, an aralkyl group, an aryl group, a
substituted gilyl group, an alkoxy group, an aralkyloxy
group, an aryloxy group or a heterocyclic group, and R*® and
X® may be all the same or different from each other.

21. A pre-polymerized catalyst component for olefin
polymerization, which is obtained by pre-polymerizing an
olefin in the presence of a catalyst for o©lefin
polymerization, wherein the catalyst is obtained by
contacting the modified particle according to any one of
Claims 1 to 11, a transition metal compound (B) capable of
forming a single site catalyst of the Groups 3 to 11 or a
lanthancide series and an organcaluminum compound (C) with
one another.

22. The pre-polymerized catalyst component for olefin
polymerization according to Claim 21, wherein the transition
metal compound (B) of the Groups 3 to 11 or a lanthanoide
series 1s a transition metal compound having at least one
cyclopentadiene type anion skeleton-carring group.

23. The pre-polymerized catalyst component for olefin

polymerization according to Claim 21, wherein
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the transition metal compound (B) of the Groups 3 to 11 or a
lanthanoide series is a transition metal compound represented
by a general formula [10] or its u-oxo type transition metal

compound dimer,
L%, M*Xy, [10]

wherein M* is a transition metal atom of the Groups 3 to 11
or lanthanoide series, L° is a cyclopentadienyl type anion
ékeleton—carrying group or a hetero atom-containing group,
and more than one L? may be linked directly or through a
residual group containing a carbon atom, a silicone atom, a
nitrogen atom, an oxygen atom, a sulfur atom or a phosphorus
atom, X is a halogen atom, a hydrocarbon group (excluding the
cyclopentadienyl type anion skeleton-carrying group) or -
ORY™, in which R™ is a hydrocarbon group or a halogenated
hydrocarbon group, and more than one R!'!' may be the same or
different from each other, a is a number satisfying 0 < a =
8, and b is a number satisfying 0 < b = 8.

24. The pre-polymerized catalyst component for olefin
polymerization according to Claim 23, wherein X is OR'.

25, The pre-polymerized catalyst component for olefin
polymerization according tc Claim 21, wherein the transition
metal compound (B) of the Groups 3 to 11 or a lanthanoide
series 1is a transition metal compound (B) Thaving a
stereoregular polymerization ability of an a-olefin.

26. The pre-polymerized catalyst component for olefin
polymerization according to Claim 25, wherein the transition
metal compound (B} having a stereoregular polymerization

ability of an «-clefin is a transition metal
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compound represented by the following general formula [13] or

[14],

L’ x4
Y / ™~ M3 — [13]
\ L3 / —~— X4

wherein M’ is a transition metal atom of the Groups 3 to 11
or lanthanoide series, I’ 4is an n°-indenyl group or a
substituted p°-indenyl group, and both of Ls may be the same
or different £from each other, Y is a bridging group for
linking both of L®s, and both of X's are independently of
each other a hydrogen atom, a halogen atom, an alkyl group,
an aralkyl group, an aryl group, a substituted silyl group,
an alkoxy group, an aralkyloxy group, an aryloxy group or a

heterocyclic group,

/ Rlsn'C5H4-n\ Xs
RY, y? > [14]

\ _
Rlsq-C5H4_q/ XS

wherein M’ is a transition metal atom of the Groups 3 to 11
or lanthanoide series, Y? is a silicon atom, a germanium atom
or a tin atom, the (R'®,-C¢H,.,) and (Rlaq—C5H4_q) are each a
substituted n°-cyclopentadienyl group, n and g are each an

integer of 1 to 3, and both of R'™s may be the same or
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different from each other and are independently of each ocother
a halogen atom, an alkyl grcocup, an aralkyl group, an aryl
group, a substituted silyl group, an alkoxy group, an
aralkyloxy group, an aryloxy group or a heterocyclic group,
the position and/or kind of each R in each substituted n°-
cyclopentadienyl group are (is) selected, so that a symmetry
plane containing M? does not exist, RY and X° are
independently of each other a hydrogen atom, a halogen atom,
an alkyl group, an aralkyl group, an aryl group, a
substituted silyl group, an alkoxy group, an aralkyloxy
group, an aryloxy group or a heterocyclic group, and RY and
X® may be all the same or different from each other.

27. A catalyst for olefin polymerization, which is
obtained by contacting the pre-polymerized catalyst component
for clefin polymerization according to any one of Claims 21
to 26 and an organcaluminum compound (C) with each other.

28. A pre-polymerized catalyst for olefin
polymerization, which is obtained by pre-polymerizing an
olefin in the presence of a catalyst for clefin
polymerization, wherein the catalyst is obtained Dby
contacting the modified particle according to any one of
Claimg 1 to 11 and a transition metal compound (B) capable of
forming a single site catalyst of the Groups 3 to 11 or a
lanthanoide series with each other.

29, A pre-polymerized catalyst for olefin
polymerization, which is obtained by pre-polymerizing an
clefin in the ©presence of a catalyst for olefin

pelymerization, wherein the catalyst is obtained by
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contacting the modified particle according to any one of
Claims 1 to 11, a transition metal compound (B) capable of
forming a single site catalyst of the Groups 3 to 11 or a
lanthanoide series and an organcaluminum compound (C) with
one another.

30. A process for producing an olefin polymer, which
comprises poclymerizing an olefin monomer in the presence of
the catalyst for olefin polymerization according to any one
of Claims 14 to 18 and 27 to 29.

31. The process for producing an olefin polymer
according to Claim 30, wherein the clefin monomer is an o-
clefin polymer.

32. The process for producing an olefin polymer
according to Claim 31, wherein the clefin monomer is a
mixture of ethylene and an o-olefin.

33. A process for producing a sterecregular «o-olefin
having 3 to 20 carbon atoms in the presence of the catalyst
for clefin polymerization according to Claim 19 or 20.

34. A process for producing a sterecregular o-olefin
peclymer, which comprises polymerizing an oa-olefin having 3 to
20 carbon atomg in the presence of the catalyst for clefin
polymerization, wherein the catalyst is obtained by
contacting the pre-polymerized catalyst component for olefin
polymerization according to Claim 25 or 26 and an
organcaluminum compound (C) with each other.

35. The process for producing a stereoregular «a-olefin
polymer according to Claim 33 or 34, wherein the a-olefin is

propylene.
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