1 PROCESS FOR PRODUCI NG MODI FI ED PARTI CLE, CARRI ER OR CATALYST COVPONENT
FOR ADDI TI ON POLYMERI ZATI ON, PRE- POLYMERI ZED CATALYST COVPONENT THEREFOR,
CATALYST THEREFOR, AND ADDI TI ON POLYMER 5 Field of the Invention The
present invention relates to a process f.or producing a nodified particle,
a carrier or a catalyst conponent for addition polynerization;, a process
for producing a 10 pre-polynerized catal yst conponent for addition

pol yreri zation; a process for producing a catalyst for addition

pol yner i zZBROGESS aFGRa PRODIEEING MOPFOILR | RARANCABDI TARRIHA yoRer CATALYST
Background of the Invention 15 Exanples of a single site catalyst for

pol yner i zCoMP@ENBAEDR AOD IITTONTROLZNBRE ZATIONE PRECROBYMERIGESf CATALEST( 1)
a catal yst using a conbination of bis(cyclopentadienyl)zirconium

di chl ori depmedientetiykeroR] nexeaeyE3PTREREPIRIARNDZ A DDDT 10N G MR USi NG

a conbination of bis(cyclopentadienyl) zirconiumdichloride with a
specific boron conpound (JP 58-19309A), (3) a catalyst using a conbination
of bis(cycl opentadi enyl)zirconiumdinmethyl with 25 tri(n-butyl)amoni um
tetraxi s(pentafl uorophenyl )borate (JP 1-502036W, 2 (4) a single site
catal yst, which lowers slightly

Field of the Invention
The present invention relates to a process for producing
a modified particle, a carrier or a catalyst component for
addition polymerization; a process for producing a
10 pre-polymerized catalyst component for addition
pelymerization: a process for producing a catalyst for addition

polymerization; and a process for producing an addition polymer.

Background of the Invention

15 Examples of a single site catalyst for polymerizing an
addition polymerizable monomer such as an olefin are:

(1) a catalyst using a combination of
bis(cyclopentadienyl)zirconium dichloride with
methylaluminoxane (JP 58-193094),

20 (2) a catalyst using a combination of
bis(cyclopentadienyl)zirconlium dichloride with a specific
boron compound (JP 58-193093),

(3) a catalyst using a combination of
bis(cyclopentadienyl)zirconium dimethyl with

25 tri(n-butyl)ammonium tetraxis(pentafluorophenyl)borate (JP

1-502036W),



honogenei ty of an addition pol yner obtained (JP 5-320248A, JP 10-17617A,

JP 11-12319A and JP 11-343306A), and (5) a catalyst using a specific
particle as one of catalyst 5 conponents (JP 61-296008A and JP 9-249707A).

However, these single site catal ysts cannpt produce an addition polyner
havi ng a satisfactorily high nolecular werght in addition polynerized
particl e-produci ng pol ynerization such as slurry polynerization, gas phase
pol ymeri zati on ane bul k 10 pol ymerization. Here, the term "addition

pol ynerized partit) e-dr 6d0Giey Fditereciatatlivert”, MehdshpollyiRkisZakh 98ht 1y

pr oduci ng algglynEf particle by polynerizing an addition polynerizable
mononer . 1%° FaReitvf of han| additiion @mh@ﬁeﬁnouﬂaﬁﬁgap(@ﬁeg13b@ygggiogpis
to provide, in addition polynerized particle-producing polynerization: (1)

a process ¥orlprbthuci Fgy hh- beigl s RoanaobyMen -Ba¥hAg A3 §$ﬁisfactorily hi gh
mol ecul ar weight, 20 (2) a process for producing a catalyst for addition

pol yrmeri zati on ugéd awatmlgfbxphﬁﬁn%a&%;?é&_iﬁ;ﬂ@Bag%hﬁ g[aﬁ&?#%%gﬁ%é)g%fésjcor

producing a nodified particle, a carrier a-cataly

addi ti bn paingrerdmtal | @P USEh dé60sR" CkP0q SAl | yst for addition
pol ynmeri zation, and 25 (4) a processgggrbgr%dgégagqé?pre-poIynerized

cat al yst conpongawegggra@ggg%o%i_3L merjzation used for producing said 3
catalyst for addition polymeri zat fh J?/e T%Jetzt?)r‘éiEﬂ%YFﬁ§eﬁFF‘6ﬁti PO 63
for prOdUﬁBagtaoﬂpgb&&ﬁgr having a satisfactorily high molecular weight
in addition polymerized particle-producing polymerization such
as slurry polymerization, gas phase polymerization and bulk
10 polymerization. Here, the term "addition polymerized

particle-producing Polymerization™ means polymerization

producing a polymer particle by polymerizing an addition

polymerizable monomer.

15 Summary of the Invention
An object of the present invention is to provide, in
addition polymerized particle-producing polymerization:
(1) a process for producing an addition polymer having a
satisfactorily high molecular weight,
20 (2) a process for producing a catalyst for addition
pPolymerization used for producing said addition polymer, |
(3) a process for producing a modified particle, a carrier
Or a catalyst component for addition polymerization used for
producing said catalyst for addition pPolymerization, and
25 (4) a process for producing a pre-polymerized catalyst

component for addition polymerization used for producing said



particle, a carrier or a catalyst conponent for addition polynerization,
whi ch conprises the steps of: 5 (1) contacting a conpound (a) represented
by the following forrmula [1] with a conpound (b) represented by the
following formula [2], thereby producing a contact product, and (2)
contacting the contact product with a cofpound (c) represented by the
followng formula [3] In the presence of a 10 particle (d), ML1 s [1],
R1t-1TH [21 and R2t-2TH2 [3]. 15 wherein ML Is an atomof Goup 13 in the

periodi c takkeyslt' fior aadMAROIYs BB 1 £ HYsH ocarbon group or a hal ogen
atom and three L's are the same as or different fromone another; Rl is

an electron-wt | . C. - W, thdr aw 20 L
gr oup- cont ai ni ngfgé?l?ﬁ%ar%{jgaﬁgﬁg:%ggef% %a‘#%%ee &ng’ag?ﬁé‘? 3 Mo difideds apre
as or dif ] rom o ot her; R2 is drocarbon group or a
haIogenat%§£Eggﬁ%éagﬁogﬁaggﬁﬁ? ?Iisaiﬁﬂ%ﬁ%ﬁ%@%tlﬂpqﬁon%ﬁﬁﬂ1 The@adgition
non- net al al 93 C?gug 15 gr 16 In the periodic table; and t is a nunber
corresponalngﬂ%o EREL9Rr e HRECHr CPMPELiSes dhensd@Rss 9 hereinafter referred

to as .'process-1". Alsqg, the present invention is a process for producing a
4 pré-polyneri 2 Cantppdindopsmmnnung (a)cuenresented byldite 6nllowing

polynerizgtion whi ch conprises the steps of:
ormula [1] with a compound (b) represented by the following

formula [2], thereby producing a contact product, and
(2) contacting the contact product with a compound (c)

represented by the following formula [3] in the presence of a

10 particle (4),

ML [11,
R':.;TH [2] and
th-zTHz [31 .

15
wherein M' is an atom of Group 13 in the periodic table; L! is a
hydrogen atom, a hydrocarbon group or a halogen atom, and three
L's are the same as or different from one another; R! is an
electron-withdrawing group or an electron-withdrawing

20 group-containing group, and when more than one R! exist, they are
the same as or different from one another; R? ig a hydrocarbon
group or a halogenated hydrocarbon group; T is independently of
each other a non-metal atom of Group 15 or 16 in the periodic
table; and t is a number corresponding to the valence of T. Said

25 process 1s hereinafter referred to as "process-1".

Also, the present invention is a process for producing a



(1) contacting a nodified particle (A produced by the above-nentioned
process-1 with a transition netal conpound (B) 5 and optionally an

or ganoal um num conpound (C), thereby producing a primary catalyst, and (2)
pre-polynerizing an olefin in the presengce of the primary catalyst. Said
process is hereinafter referred to as "grocess-Z". 10 Further, the present
I nvention is a process for producing a catalyst for addition

pol ymeri zati on, which conprises the step of contacting a nodified particle
(A) produdee -py livire rizEsl esatenl y onecomppocess - drwat badallyarsifbiromdm@italon
conpound (B) and optionally an organoal um num conpound (C). Said process

i s 15 hepeilyabtrarzatafer,r athich asorﬁgafm@&ﬁé-sﬁéﬂfmélofwther, the present
invention is a process for producing a catalyst for addition

pol yneri zation, whhCBoa@BRAHSGS a it/ PatOIERLT [ N9 Bﬁeﬁgﬁgal¥§EQ%%9d

catal yst conmponent for addition polynerization produced

ebove: TenbA0BInEA AL By ol 201G ORNORLUI AU RIRAY"fl 1

process is herelna rred to as " process- urther,

I nventq on i f r I,n an additio yner, i ch conpri ses
t he stsep 8#aa%ﬁ€%%ff%oﬁr?%ﬂ%%%n& ugfﬂnéléfﬂ??ﬁngﬂuﬂgl &ﬂa‘r g‘?ﬁe\\gnynﬁf‘ﬁﬁé‘rclinﬁ t he
presence 25 _of a_catalyst for addition polynerization produced by any of

t he abov%-ﬂgﬁ?? Xeﬁaﬁ%§€§§Se§P%’to 4. Said process is hereinafter 5

referred to as "Fgocess-S". Det ai | ed Description of the Invention
) pre-polymerizing an olefin in the presence of the

primary catalyst. Said process is hereinafter referred to as
"process-2".

10 Fﬁrthery the present invention is a process for producing
a catalyst for additilon polymerization, which comprises the step
of contacting a modified particle (A) produced by the
above-mentioned process-1 with a transition metal compound (B)
and optionally an organcaluminum compound (C). Said process 1is

15 hereinafter referred to as "process-3".

Stilx further,'the present invention is a process for
producing a catalyst for addition polymerization, which comprises
the step of contacting a pre-polymerized catalyst component for
addition polymerization produced by the above-mentloned

20 process-2 with an organocaluminum compound (C). Saild process is
hereinafter referred to as "process-4".

Further, the present invention is a process for producing
an addition polymer, which comprises the step of addition
polymerizing an addition polymerizable monomer in the presence

256 of a catalyst for addition polymerization produced by any of the

above-mentioned processes-2 to 4. Sald process is hereinafter



(A) Mdified particle, carrier or catalyst conmponent for addition 5
pol yneri zati on Exanples of M in the above fornula [1] are a boron atom
an alum numatom a galliumatom an indiumatomand a thallium atom

Anong them a boron atom or an aluninun1q§on1is preferable, and an

alum numatomis particularly preferable.” 10 Exanpl es of the hal ogen atom
of L1 in the above formula [ 1] are a fluorine atom a chlorine atom a
brom ne atom and an iodine atom A preferable hydrocarbon group of L'

t her ei n i sTaheuFRY| togarsufpragessyls "group or an aral kyl group. The
above-nentioned al kyl group of L1 is preferably an 15 al kyl group having 1
to 20 carbon atonms. Exanples thereof are a nethyl group, an ethyl group, a
n- propyl group, an isopropyl group, a n-butyl group, a sec-butyl group, a

tert-butylDgtalped aDesc50PHiyh BEOWRe gng}égg?h}ﬁl group, a neopentyl group,
a n-hexyl group, a n-heptyl group, a n-octyl group, a n-decyl group, a 20

n-dodecyl RPMPAiZF iRPERFREEEY! S $l6psyl aroup. More. .
preferred is a methyl group, an % y e%?%uﬁg%ﬁy?gé%ﬂ%ﬂergtr 5Gp, addition
tert-bgtylpdiywdr0fa @b SObutyl group. One or nore hydrogen atoms contai ned
in the above-nentioned al kyl groups nmay be substituted wth a hal ogen 25

atom such as a f ' at 1a chlorine atom a _brom ne atom and an i odi ne
atom Exanpl es 0F§%hbg%fyng¥odﬂ1H§V1ﬁ%ofetgof@uéérﬁéﬂ Breai gpRT oMM one
or nore h¥g{gg%%iaEpns are substituted with a halogen atom are a

f 1 uor omet hyl “grodp 1 35CM-udr SALAYM gtelp, 2n alndinm ot omeand|a diwid,iwm

quoroeth%] qroyp, a di fl uor oet hyl
tom. ong them, a boron atom or an aluminum atom is preferable,

and an aluminum atom is particularly preferable.

10 Examples of the halogen atom of L! in ‘the above formula [1]
are a fluorine atom, a chlorine atom, a bromine atom and an iodine
atom. A preferable hydrocarbon group of L! therein is an alkyl
group., an aryl group or an aralkyl group.

The above-mentioned alkyl group of L' is preferably an

16 alkyl group having 1 to 20 carbon atoms. Examples thereof are a
methyl group, an ethyl group, a n-propyl group, an isopropyl group,
& n-butyl group, a sec~-butyl group, a tert-butyl group, an
isobutyl group, a n-pentyl group, a neopentyl group, a n-hexyl
group, a n-heptyl group, a n-octyl group, a n-decyl group, a

20 n-dodecyl group, a n-pentadecyl group and a n-eilcosyl group. More
preferred is a methyl group, an ethyl group, an isopropyi group,
a tert-butyl group or an isobutyl group.

One or more hydrogen atoms contained in the
above-mentioned alkyl groups may be substituted with a halogen

25 atom such as a fluorine atom, a chlorine atom, a bromine atom and

an iodine atom. Examples of an alkyl group having 1 to 20 carbon



group, a trifluoroethyl group, a tetrafluoroethyl group; a 5

pent af | uor oet hyl group, a perfluoropropyl group, a perfluorobutyl group, a
per fl uoropentyl group, a perfluorohexyl group, a perfluorooctyl group, a
per fl uorododecyl group, a perfluoropentadecyl group, a perfl uoroeicosyl
group, a | H 1H perfluoropropyl group, a61H,1H-perquorobutyI group, a 10

| H, 1H perfl uoropentyl group, a 1H, 1H perfl uorohexyl group, a

1H, 1H perfl uorooctyl group, a 1H, 1H perfl uorododecyl group, a

1H, 1H per fd warsopevticade @ytle @O ud AN thyd Ao ek aRQyrd ‘@@@mituﬂé@%tﬁ@
al kyl groups obtained by changing the term"fluoro” contained in the

above- menti By, gae : chlora's. . \ "| odo".
adiRed Yin,0626P8 # PubbhSmb PHYL %?%lgg @ﬁflu%&ﬂ%k})ﬁ% q‘#?/‘f%'g 5

The above-nentioned aryl group of L1 is pr bl'y "an "ar a

23 Lol vl o adh R St 708 SLEBeRURYY, grluBa s Ruigires ol

a 3-tolyl group, a 4-tolyl droup, y
2, 5-xylyl 4960uP, 2 2Q;%:0:- %%\ grou a 3,4-xylyl group, a 3,5-xylyl
group, a °, 3?4-tri %etl‘r%ﬂ'l%;?h@eény h’%r oag?ug'z,%, gé?%ﬁﬁgpﬁfpﬁﬁ@ﬁyll group; &
2,3,6-4ri b l.pheny!l .grqup, a 2,4,6-trinethyl phenyl group, a
520t PEbRSFRRERVRBvdn, Groim, o son of PARAINARIRIBAY D! oupromn.  a
2,3,4,6-tetrggethg Bhenyl group, a 2,3,5,6-tetramethyl phenyl 25 group, a
ent anet hfPpheHPE CEREES, 9BRAUR: hgy IRRFEAMOZRRRBLY B 9BeUD oy PpEAyloTghexyl an
p
|sopropylghenﬁl group, a n-butyl phenyl 7 group, a sec-butyl phenyl group, a
tert-but yFpRERyI dr BERLlHATopsHydt ygpeieny| agr pepflaonededegiyihegybumy owp, a
neopentylphenXl group, a n-hexyl phenyl group, a n-octyl phenyl group, a
perfluoropentadecyl group, a perfluoroeicosyl group, a
1H,1H~perfluqropropyl group, a 1H,1lH-perfluorobutyl group, a
10  1H, 1H-perfluoropentyl group, a 1H, 1H-perfluorohexyl group, a
1H, 1H-perfluorooctyl group, a 1H,1H-perfluorododecyl group, a
IH,IH—perfluoropentadecyl group and a 1H, lH-perfluoroeicosyl
group: and alkyl groups obtailned by changing the term "fluoro"
contained in the above-mentioned alkyl groups to the term
15 "chloro", "bromo" or "iodo".
The above-mentioned aryl group of L' ig preferably an aryl
group having 6 to 20 carbon atoms. Examples thereof are a phenyl
group, a 2-tolyl 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
20 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-trimethylpheny1.group,ea2,3,4,5-tetramethylpheny1.group,
a 2,3,4,6-tetramethylphenyl group, a 2,3,5,6-tetramethylphenyl
25 group, a pentamethylphenyl group, an ethylphenyl group, a

n-propylphenyl group, an isopropylphenyl group, a n-butylphenyl



n- decyl phenyl group, a n-dodecyl phenyl group, a 5 n-tetradecyl phenyl group,
a napht hyl group and an ant hracenyl group, and nore preferred is a phenyl
group. One or nore hydrogen atons contained in the above-nentioned aryl
groups may be substituted with a hal ogen ., atom such as a fluorine atom a
chlorine atom a bromne atomand 10 an iodine atom an al koxy group such
as a nethoxy group and an ethoxy group; an aryloxy group such as a phenoxy
group; or an aral kyl oxy group such as a benzyl oxy group. The

above- nent PoM@R- afalseA- bptaphemyl gsowp ef ar akirt -autyaipday1 ogB6@p haxhng
7 to 20 carbon atons. Exanples thereof are 15 a benzyl group, a

(2- met hy| phePRuyYipheny jraxmyp a 4 8-penhhyllphenyl) Geblyl, 8rPpeftyl
(4- et hyl phenyl ) net hyl group, a (2,3-dinethy|phgﬁyl met hyl g?ou%,pge?g} 4

-dime thylprenyl ) aethyhexglphgnyd ( Jrdu L”E%hYBpQﬁﬂﬁ4h¥§§ a _(2,
6 -di ne thyl phenyl) nethyl group, a 3,4gdinethylphe fl négﬁgiqéﬁag?bup? a

3, 5- di netimdgaheimt hyl , a 2,3,/4-4 14 enyl ) net hyl group, a
EZ, 3,5-tr iﬁnﬁ hyl pheénﬂ}FI) mgt h%:&g?oup, E(a (2 S%JGQ%Q%%@thenyﬁW hyl

(2 d oot oty T ehe T Ty SedfE 2haBhohls Brble anat mn myrssnny
(o735, & bk TN S B Er8Ruely pheny ) oty
group, an (ethylghgnyl)et rFr}{:,lz:'egrO%}’drc:ogen atoms contained in the
above-mentioned aryl groups may be substituted with a halogen
atom such as a fluorine atom, a chlorine atom, a bromine atom and
10 an iodine atom: 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 grbup.
The above-mentioned aralkyl group of L! is preferably an
aralkyl group having 7 to 20 carbon atoms. Examples thereof are
15 a benzyl group, a (z-methylphenyl)methyl group, a
(3-methylphenyl)methy1 group, a'(4-methylphenyl)methy1 group, a
(2,3-dimethylphenyl)methyl group, a (2,4-dimethy1phenyl)methyl
dgroup, a (2,5—dimethylphenyl)methyl group, a

(2,G-dimethylphenyl)methyl group, a (3,4-dimethylphenyl)methyl

20  group, a (3,5-dimethylphenyl)methyl group, a
(2,3,4-trimethylpheny1)methyl group, a
(2,3,5-trimethylphenyl)methyl group, a
(2,3,6-trimethy1phenyl)methyl group, a
(3,4,5—trimethylphenyl)methyl group, a

25 (2,4,6-trimethylphenyl)methyl group, a

(2,3,4,5-tetramethy1phenyl)methyl group, a



a (n-propyl phenyl ) met hyl group, an (isopropyl phenyl)nethyl 5 group, a
(n-butyl phenyl ) met hyl group, a (sec-butyl phenyl)nethyl group, a
(tert-butyl phenyl)nethyl group, an (isobutyl phenyl)nmethyl group, a

(n- pentyl phenyl ) net hyl group, a (neopentyl phenyl)nethyl group, a

(n- hexyl phenyl ) met hyl group, a (n-octyl pfenyl)nethyl group, 10 a

(n-decyl phenyl ) met hyl group, a naphthyl methyl group and an

ant hracenyl net hyl group, and nore preferred is a benzyl group. One or nore

hydr ogen dDQG&4@@”&@ﬂﬁﬁhéﬁh§iﬁhéﬂ¥&/-é@ﬁ?ioned ar al ky oups nmay be
substituted with a hal ogen aton1sucﬁnas a fluorine aﬁ%ﬁgﬁﬁ chl ori ne atom

a bronine(QLQqBQ%dtegidﬁbﬂﬂymﬂﬁéﬁﬁgﬂﬁiﬁ#&#rlthe abovg?%ﬁ%pula [ 1] is

preferably a hydrogen atom ™~ an a p, an aryl 'or a hal oge®

atom nor s ato an _al kyl group or a hal ogen at om
further g?ng%gﬁﬁg&gﬁh%P&§5"§§%‘6;968 VcEPaF%théPBPQHﬂQmQtﬁﬁﬂhQFOZ@,

group, anaetEML an_Lsob L group or a n-octyl group, and nost
preferably ah e %{’fﬁyg%ﬁf)’?h%&'& &és gFotRe ndR- nttePreebyibhenydlpetbydf T
in thg;ab§¥§u formulas_[2] and [3] are a nitrogen atom and a phosphorous
atom ° and” éx8fpl es of?t he norfArdtuy l@henydf) matdyd oup 16 gabup,t her ei na25
are an oxygen atomand a_sulfur atom T is preferably a nitrogen atom or
an oxygen! 3FBRPUEKYPRAPYILIBRAPYY prastambl yaan (bemerbwt lphény 1 fmé BByabove
formulas [2] and [3], when T is a non-netal atomof Goup 15, t is 3, and
when T i s92°WWdn- et al @Bt om of (GsobptylPhehyilymdthyl group, a
(n~pentylphenyl)methyl group, a (neopentylphenyl)methyl group,
a (n-hexylphenyl)methyl group, a (n-octylphenyl)methyl group,
10 a (n-decylphenyl)methyl group, a naphthylmethyl group and an
anthracenylmethyl group, and more preferred is a benzyl group.
One Oor more hydrogen atoms contained in the
above-mentioned aralkyl groups may be substituted with a halogen
atom such as a fluorine atom, a chlorine atom, a bromine atom and
16 an iodine atom.
1 ‘
L” in the above formula [1] is preferably a hydrogen atom,
an alkyl group, an aryl group or a halogen atom, more preferably
a hydrogen atom, an alkyl group or a halogen atom, further
preferably an alkyl group, particulaly preferably a methyl
20 group, an ethyl group, an isobutyl group or a n~octyl group,
and most preferably an ethyl group.
Examples of the non-metal atom of Group 15 of T in the above
formulas [2] and [3] are a nitrogen atom and a phosphorous atom,
and examples of the non-metal atom of the Group 16 of T therein

25 are an oxygen atom and a sulfur atom. T is preferably a nitrogen

atom or an oxygen atom, and particularly preferably an oxygen atom.



As an index of the electron-withdrawi ng property of RL in 5 the above
formula [2], there is known a substituent constant a in the Hamet's rule.
As the el ectron-w thdrawi ng group, there can be exenplified a functional
group whose substituent constant a is positive. Exanples of the

el ectron-wi thdrawi ng group of Rl are a %90 fluorine atom a chlorine atom
a bromne atom an iodine atom a cyano group, a nitro group, a carbonyl
group, a sulfone group and a phenyl group. Exanples of the

el ectron-w t hdr aiwm ncherabupre Admul 46 OF PHhO[ HL Q.ﬂfg}plnly,iseéaggheﬁeggla
group containing the electron-w thdrawi ng group of R) are

hal ogenat edoml &¥|Grugiins ,athakogens @yt 950 Ryorft J?AP%%% %‘% Gr
ar 83Per

al kyl)aryl group, a cyanated aryl group, a nitrate group,
group (fotgexanpkep, an al koxycarbonyl group, an aralkyloxycarbonyl group
and an aryl oxycar bonyl group), an acyl group and a halogenated acyl group

. 20 Exanpl es of g one | 0 ena roup are_a

f1 uor onet hyl groué?sna§8¥$uorone ?ea? %g ﬁ rgﬁﬁPﬁFFYg?%db ip
2,2,2 Biri Iuoroethy oup,. a 2,2,3,3,3-pentafluoropropyl group, a
2,2, 2" trlﬁl%loq'% 2y AQ%MJ@'M%%P%WD a sgbstituent constant o
1,1- bls(tilfluogﬁ¥eth J%)Z 2,2-trifluoroethyl group, a

1H, 1H pertt 1% '%F‘Pe% Filer AF Moakaatarupentshdraelpy gragp, there

1H, 1H—perf|u% OhEXé Erou a 1H, 1H perfl uorooctyl group, a
1H, 1H per$dtiBeoaaRR) Ef frdud Funcldonaberouporbpest sulpsll tugn bugneeithret

1H, 1H perfl uoroei cosyl group; and hal ogenat ed al kyl
0 is positive.

Examples of the electron~withdrawing group of R! are a
10 fluorine atom, a chlorine atom, a bromine atom, an iodine atom,
@ cyano group, a nitro group, a carbonyl group, a sulfone group
and a phenyl group. Examples of the electron-withdrawing
group-containing group of R! (namely, examples of a group
containing the electron-withdrawing group of R!) are a
15 halogenated alkyl group, a halogenated aryl group, a (halogenated
alkyl)aryl group, a cyanated aryl group, a nitrated aryl group,
an ester group (for example, an alkoxycarbonyl group, an
aralkyloxycarbonyl group and an aryloxycarbonyl group), an acyl
group and a halogenated acyl group .
20 Examples of the above-mentioned halogenated alkyl group
are a fluoromethyl group, a difluoromethyl group, a

trifluoromethyl group, a 2,2,2-trifluoroethyl group, a

2,2,3,3,3-pentafluoropropyl group, a
2,2,2—trifluoro-l-trifluoromethylethyl group, a
25 1,l-bis(trifluoromethyl)-2,2,2-trifluoroethyl group, a

1H,1H-perfluorobutyl group, a 1H, 1H-perfluoropentyl group, a



groups obtai ned by changing the term"fluoro” contained in the 5

above- nenti oned hal ogenated al kyl groups to the term"chloro", "brono" or
"iodo". Exanples of the above-nentioned hal ogenated aryl group are a
2-fluorophenyl group, a 3-fluorophenyl group, a 4-fluorophenyl group, a
2, 4-di fl uorophenyl group, a 10 2,6-difl ophenyl group, a

3, 4-di fl uorophenyl group, a 3,5-difluorophenyl group, a
2,4,6-trifluorophenyl group, a 3,4,5-trifluorophenyl group, a

2, 3,5, 6-t 4 daH-pentiihenyhegtyal Pgroapphend afl HyoHopResy b @ity 12 group, a
2,3,5 6-tetrafluoro-4-trifluoronethyl phenyl group, a 15

2,3, 5, 6-t aHr, atl-per@14rdrIHAId AN OPGeBYpPheny! §fO4R.

per fl uor o- 1- napht hyl group, éggérfPuorgfz-naphtﬁy gP%6§¥%%§%¥e“tade°Yl
4,5

, 6, 7, 8gpsQ o) - ; enat ryl roup
obt ai ned gy c g%g?n%o?ﬁéﬂ?g‘régﬁjf?%%?%&%gg?a%%@& nal}{g‘aalac&ﬁfé&%cﬁﬁsjﬁe]d
hal ogenat I to the term "chloro”, 20 "brqono" or "iodo"
Exanpl es §?°?§§ 8gggggﬁgh 'oﬁgangﬁgﬁbﬁgﬁaFgamal%gpfﬁpalcq&ﬁﬁh?ﬁﬂw§9athe
2-(triglu t hyl ) phenyl oup, a 3-(trifluoromethyl)phenyl group, a

o (crith oSP8UE P BN nd1BaBate s Atk arRepR.PORBENFEFP SRpL oGS, a
25 3,5-big(trifl|uorogethyl)phenyl group, and a
2,4,6-tris§¥?m?lUBFOW%PHVI)phenyI group; and (hal ogenated 11 al kyl)aryl
groups obtai ned by changing the term"fluoro”™ contained in the

above- ment i oned qm%b%ﬁa?gdtaﬁkﬂbpa'ﬁyme@’tdmd thalidgenated " shyydr gtoup

"bromp” or "iodo".
are a 2-fluorophenyl group, a 3-fluorophenyl group, a

4-fluorophenyl group, a 2,4-difluorophenyl group, a
10 2,6-difluorophenyl group, a 3,4-difluorophenyl group, a
3,5-difluorophenyl group, a 2,4,6-trifluorophenyl group, a

3,4,5-trifluorophenyl group, a2,3,5,6-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-1l-naphthyl group, a perfluoro-z-naphthyl group and a
4,5,6,7,8-pentafluoro-2-naphthyl group; and halogenated aryl
groups obtained by changing the term "fluoro" contained in the
above-mentioned halogenated aryl groups to the term "chloro",

20 "bromo" or "iodo".
Examples of the above-mentioned {halogenated alkyl)aryl
group are a 2-(trifluoromethyl)phenyl group, a
3-(trifluoromethyl)phenyl group, a 4-(trifluoromethyl)phenyl
group, a 2,6-bis(trifluoromethyl)phenyl group, a
25 3,5-bis(trifluoromethyl)phenyl group, and a

2,4,6-tris(trifluoromethyl)phenyl group; and (halogenated



Exanpl es of the above-nentioned cyanated aryl group are 5 a 2-cyanophenyl
group, a 3-cyanophenyl group and a 4-cyanophenyl group. Exanples of the
above-nmentioned nitrated aryl group are a 2-nitrophenyl group, a
3-nitrophenyl group and a 4-nitrophenyl group. 10 Exanples of the

above- nentioned ester group are a nethdxdycarbonyl group, an ethoxycarbonyl
group, a n-propoxycarbonyl group, an isopropoxycarbonyl group, a
phenoxycar bonyl group, a trifluoronethoxycarbonyl group and a

pent af | uoraprenaxyaar beihpe odptaiReEXWP! ehalgiRe fheVerdEht ingngg a0y !

group are a fornyl group, an ethanoyl group, a propanoyl group, a butanoyl

group, acbhithli4euoehhaodbBF oM n &1 npl?%zr May ggéjrpat eat? %ﬁ%ﬁfp}l ali*?lo %%%%(%ysl

group, a perfluoroethanoyl group, a perfluoropropanoyl gr

perfluoroQHt?ngke%@gughl%r%grfhqg&ycﬁgéﬁ$?ﬁgwggpup, a 20 perfl uorohexanoyl

group, a perfluoro tanoyl “gr'oup,” a ctanoyl group, a
per fl uorononanoyl_gro a er fl uorodecanogyl group, a perfluoroundecanoyl
group and a perf %é#%%%ﬁe%ﬁnﬁ?? @Pﬁﬂﬁfmﬁ&tFﬂn?%eCYBPﬁEPQ BRIy Lli §TPUPf 8XEbl v
a halqgenat d 25 hydrocarbon group; nore preferably a hal ogenated al kyl
group or & HHA oL ARAURyr Gupr CYARPRBENYA9EPARI3nd: af fnovanephphnyl
group, 12 a difluoronethyl group, a trifluoronmethyl group, a
2,2, 2-tri ¥¥eB¥Poet hyl group, a 2,2,3,3, 3-pentaf |uoropropyl group, a
2,2,2-trifluoro-I|-trifluoronethylethyl group, a

Examples of the above-mentioned nitrated aryl group are

a 2-nitrophenyl group, a 3-nitrophenyl group and a 4-nitrophenyl
group.

10 Examples of the above-mentioned ester group are a
methoxycarbonyl group, an ethoxycarbonyl group, a
n-propoxycarbonyl group, an isopropoxyéarbonyl group, a
phenoxycarbonyl group, a trifluoromethoxycarbonyl group and a
pentafluorophenoxycarbonyl group.

15 Examples of the above-mentioned acyl group are a formyl
group, an ethanoyl group, a propanoyl group, a butanoyl group,
a trifluoroethanoyl group, a benzoyl group, a pentafluorobenzoyl
group, a perfluoroethanoyl group, a perfluoropropanoyl group, a
perfluorocbutanoyl group, a perfluoropentanoyl group, a

20 perfluorohexanoyl group, a perfluorcheptanoyl group, a
perfluorooctanoyl group, a perfluorononanoyl group, a
perfluorodecanoyl group, a perfluoroundecanoyl group and a
perfluorododecanoyl group.

R' in the formula [2] is preferably a halogenated

250 hydrocarbon group; more preferably a halogenated alkyl group or

ahalogenatedarylgroup;furtherpreferablywafluoromethylgroup,



1,1-bis(trifluoromethyl)-2,2,2-trifluoroethyl group, a 5 2-fl uorophenyl
group, a 3-fluorophenyl group, a 4-fluorophenyl group, a

2, 4-di fl uorophenyl group, a 2,6-dif|uoropheny| group, a 3,4-difluorophenyl
group, a 3,5-difluorophenyl group, a 2 6-trifluorophenyl group, a
3,4,5-trifluorophenyl group, a 2,3,5,6]f%trafluorophenyl group, a

pent af | uor ophenyl group, a 10 2,3,5,6-tetrafluoro-4-trifluoronethyl phenyl
group, a 2,3,5,6-tetrafl uoro-4-pentafl uorophenyl phenyl group, a

per f | uor 0-d - najitlylorgmmtnyla peyddugor o- Z Naptif L@ Meti¥1  group, a
4,5, 6, 7, 8-pent af | uor o- 2- naphtyl group, a chloromethyl group, a

di chl or ome fay,2 -graimLucrdetiahl groust byl , Ly PUP, 3ﬁpé§t3fiu8r5£>£88£r9r
group, a 2, 2, 3, 3, 3 - pentachloropropyl gr oup

2,2,2-trichloro-gd A rd s
1, 1- bls(trlchloronetﬁﬁ?#gé 2, 59{1f%f?%%éﬁiﬁﬁ?t%#%ﬁg?y% 4- cﬁfgygphenyla

rou a | d| hl or o | grou a
34,611 &E?’é‘éﬁ%ﬁ*&?ﬂ%ﬁa&h@?@ £ 2R o o a
pent 2! SP"%?%%% <3 58RE & ar EbboBaBhErAL rdher ngi 4 °3'ﬁ5§'er%i>%‘é%y‘f ]
2,2, 2- trle , r|fl¥g;8n§tg Iethyl group, a i
1, 1- bIS(tPI 80r8 Ryt 9TSPPPRYILGFBUPRyR §r Bufiifaupgophenyl group,

3, 5- dlfluor0£ ﬁng groug a 3,4,5-trifluorophenyl group or a
pent af | uoPophehyfHaene ﬁ%ny#heglFﬁl‘H?oca? b&n 5gidddd usfrophenyt hgroup, a

above-mentioned fornmula (3] is preferably an alkyl group, an aryl group or
an aral kyF-8r BopTif Anarephaplds gmeepeofa & .a thovel tkermophieryl f grotp,ia t he

2,3,5,6-tetrafluorophenyl group, a pentafluorophenyl group, a
10 2,3,5,6—tetrafluoro-4—trifluoromethylphenyl group, a
2,3,5,6-tetrafluoro-4—pentafluorophenylphenyl group, .a
perfluoro-l1-naphtyl group, a perfluoro-z-naphtyi group, a
4,5.6,7,8-pentafluoro-2-naphtyl group, a chloromethyl group, a
dichloromethyl group, a trichloromethyl group, a
15 2,2,2-trichloroethylgroup,a2,2,3,3,3-pentachloropropylgroup,
a 2,2,2-trichloro-1-trichloromethylethyl group, a
1,1Jbis(trichloromethy1)-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, a
20 3,4,5-trichlorophenyl group or a pentachlorophenyl group;

particularly preferably a fluorocalkyl group or a fluoroaryl group ;

and most preferably a trifluoromethyl group, a
2,2,2-trifluoro-1~trifluoromethylethyl- group, a
l,l—bis(trifluoromethyl)~2,2,2-trif1uoroethyl group, a

25 3,5-difluorophenyl group, a 3,4,5-trifluorophenyl group or a

pentafluorophenyl group.



above-nentioned fornmula [1]. Exanples of the hal ogenated 5 hydrocarbon
group of R2 are a hal ogenated al kyl group, a halogenated aryl group and a
(hal ogenat ed al kyl )aryl group, and specific exanples thereof are those
exenplified for the electron-mﬁthdramﬁqﬁ%group of RL in the
above-nmentioned formula [2]. 10 R2 in t above-nentioned formula [3] is
preferably a hal ogenated hydrocarbon group, and further preferably a
fluorinated hydrocarbon group. Exanples of the compound (a) having an
al um num at om asTh#lhypdroeatbonldeydwp ofi RUANSLES Asotd neet fded U HorA1a 15
triethylalum num tripropylalum num tri-n-butylal um num
triisobut Y33l isrpmrete rablynan @ixyal §Abap Matdry i GrolplsE Mndh 8 RNy & up ,
triarylal um num such as triphenylalum num trinaphthylal um num an
tri(pent abhdor &RARPYL S al HHE FUEE [ yl ) C Q |
triallylalum num&ﬁltgrlia%cy%f%pent a%rtee;\yﬂigﬁ%m %J%]Hbgyﬂdlégl rszy(?a}étl %m’ UM r%’lel de
such as dj y ' ckl orj de, I.et hyl al um num chl gri de
dipropyla?gﬁﬁﬁuhégﬁgg%% e,qogﬁﬁﬁgbuéﬁﬂdluﬁfﬁﬁ qéﬁlo?%deghgii§8ﬁﬁgfpgﬂﬁﬁinum
chl origle, .= n- | al umi. num chl ari de, di nethyl al um num brom de, 25
di et hyEFa| lﬁ%giﬁﬁ‘?na%rgéil‘n d8TCHP nr %y Ral AR Eﬁa%er}atafi- RHEr Y AnaHRune
brom de, ﬁihgobut¥l Iunigun1bronide, 14 di-n-hexyl al um num brom de,
di met hyl al P AGHFFEHi 8L eFevRyARd dhilhahassdiaded alkvdpamnlusrewn.i eadde,
di-n-butylalun%mun1iodide, di i sobutyl al um num i odi de and

specific examples thereof are those exemplified for the

electron-withdrawing group of R? in the above-mentioned
formula [2].
i0 R?* in the above-mentioned formula [3] is preferably a
halogenated hydrocarbon group, and further preferably a
fluorinated hydrocarbon group.
Examples of the compound {(a) having an alumipum atom as

M!  are a trialkylaluminum such as trimethylaluminum,

15 triethylaluminum, tripropylaluminum, tri-n-butylaluminum,
triisobutylaluminum, tri-n-hexylaluminum and
tri-n-octylaluminum; a triarylaluminum such as
triphenylaluminum, trinaphthylaluminum and

tri(pentafluorophenyl)aluminum; a trialkenylaluminum such as
20 triallylaluminum; tri(cyclopentadienyl)aluminum; a
dialkylaluminum halide such as dimethylaluminum chloride,
diethylaluminum chloride, dipropylaluminum chloride,
di-n-butylaluminum chloride, diisobutylaluminum chloride,
di-n-hexylaluminum chloride, dimethylaluminum bromide,
25 diethylaluminum bromide, dipropylaluminum bromide,

di-n-butylaluminum bromide, diisobutylaluminum bromide,



di - n- hexyl al um num i odi de; an al kyl al um num di hal i de such as 5

nmet hyl-al um num di chl ori de, ethyl al um num di chl oride, propylal um num

di chl oride, n-butylal um numdichloride, isobutylalum numdichloride,

n- hexyl al um num di chl ori de, n-octyl al um num dichl oride, nethylal um num

di broni de, et hyl al uni num di broni de, prddyl al um num di bromi de, 10

n- but yl al um num di brom de, i sobutyl al um num di brom de, n-hexyl al um num

di brom de, n-octyl al um num di brom de, nethyl al um num dil odi de,

et hyl al undaum-Hiek@diademinpiopy | romsuen di i ogli #ern{p1 Bubyiabmn numdijigadi de,
I sobutyl al um num di | odi de, n-hexyl al um num di i odi de and 15 n-octylal um num
di i odi de; gagdgnah ' trihakg such ass ) rifluorid lum num
trichloride, a u%’qhﬁlg]hghﬂnbrom g‘léaggﬁa al umﬁﬁﬁdlﬂr}}ill%imr&dieﬂdrérhe co%ﬁggrq (a)
is preferghly_ ' l; m urt Qer, eferahly . trineth uni nu
triethyla?§n¥n§ﬁ$§hggh%%?%%opy a.{%éhun?gﬁfggﬁﬁg&ﬁgpﬁﬁﬁﬁFhun%géfée an
triisobutylal umpum -tri-n-hex um num tri-n-octyl al umi num and
particula%#?ﬁ %%%Yé%%BW§HPPiﬁéﬁ%ﬁ%ﬂLﬁﬁnﬁﬂkyﬁﬁﬂBpﬁ9P§I&ﬁnﬂﬁﬁde such as
triisgputﬁl Iugigunlor tri-n-octylalumnum Anong them triethylal um num
s prér erBBFYT e LimI BEmEy & GBS LR mes GTEINHER emEBERG ( bdidhoride,

di (fluoronethyl)am ne, di(chloronethyl)amne, 15 di (brononethyl)am ne,

di (i odoneRFYPY 5@t HRinug; s( AHghinmid’ hy| ) anbusy Leilsdingi or odkthybyradene,

bi s(di brononet hyl ) am ne, bi s(diiodonet hyl)am ne,

iscbutylaluminum dichloride, n~hexylaluminum dichloride,
n-octylaluminum dichloride, methylaluminum dibromide,
ethylaluminum dibromide, propylaluminum dibromide,

10 n-butylaluminum dibromide, isobutylaluminum dibromide,

n-hexylaluminum dibromide, n-octylaluminum dibromide,
methylaluminum diiodide, ethylaluminum diiodide,
pPropylaluminum diiodide, n-butylaluminum diiodide,

isobutylaluminum diiodide, n-hexylaluminum dilodide and
15 n-octylaluminum diiodide; and an aluminum trihaiide such as
aluminum trifluoride, aluminum trichloride, aluminum tribromide
and aluminum trijodide.
The compound (a) is preferably a trialkylaluminum,
further preferably trimethylaluminum, triethylaluminum,
20 tripropylaluminum, tri-n-butylaluminum, triisobutylaluminum,
tri-n-hexylaluminum or tri-n-octylaluminum, and particularly
preferably trimethylaluminum, triethylaluminum,
triisobutylaluminum or tri-n-octylaluminum. Among  them,
triethylaluminum is preferably used.
25 Examples of amines of the compound (b) are

di(fluoromethyl)amine, di{(chloromethyl)amine,



bi s(trifluoromethyl)am ne,
bi s(tri brononet hyl ) am ne,

bi s(trichloromethyl)amne, 5
bi s(triiodonethyl)am ne, bis

(2,2,2-trifluoroethyl) amne, bls(2,2,2- trichloroethyl)am ne,
bis(2,2,2-tribronoethyl)am ne, bis(2, 2, 2- %rllodoethyl)an1ne

bis(2, 2,3, 3, 3-pentaf | uoropropyl )anm ne,

bis(2, 2,3, 3, 3-pentachl oropropyl )am ne, 10

bi s(2, 2, 3, 3, 3- pent abr onopr opyl ) anmi ne, bis(2, 2,3, 3, 3-pent ai odopr opyl ) am ne,
bi s(2, 2, 2-d¥(toremeihytl ) drhiros onet hyl et hyl ) ami ne,  di(iodomethyl)amine,

bi
bi
bi
bi

trichloronethyl)-2,

bi
bi
bi
bi
bi
bi
bi
bi
bi
bi
bi

s(2,2,2-trichloro-1-trichloronethylethyl)an ne,
s( 2, 2, 2-dtirs (l@idmrd rdnid 4 ﬁw|ethy|)a”‘nebl%ﬁdlchloromethyl)amine
s(2,2,2-triiodo-I-triiodonethylethyl)an ne,

s(1, 1- bma@KHﬂHﬂ#ﬁ&M@HHﬁdﬁaﬁﬁé&2 tr'fluoroethybh@?ﬁ&ﬁbd&%é%ﬁbf&éﬂf;e

2-trichl oroethyl) am ne,

s(1, 1- bi 2 r|MOmmH1I m ne
s(1,1- bFE%trF?ggbnethyi?%ng&E%{ %%%?ﬁgicﬁ&oromethYl)amine

r'i i odoet hyl

(24! ug&gg@%&% RNy B 0T o B A T ine thy1 ) amine,

s(4-1l uorophenyl)am ne,

s(3-ch| ny chl orophenyl ) am ne,

s(2-bro Eégy fﬁ%ﬁ‘ﬁé’r %"(Yé%braﬁ‘tjrﬂﬁheh}?fém'zné tpishlogpeibyidmpingn ne,

s(2-iodBE Egyl) ﬁ 25 bi s(3-i odop henyl%an1ne bi s(4-i odophenyl ) am ne,

s(2, 6- dPFFLi6r BpREhTLPERMeE thild emimeyi f | B $b%hén%frahindoexbyl)amlne

s(2, 6- d#%hlorophenyl)an1ne bi s( 3, 5-di chl orophenyl ) am ne,

s(2, 6- dPB? bfophdnyl PaREREATANOrDPTofvEN@mdpmeany | ) ani ne,

s(2, 6- d||odcthenyl)an1ne bi s(3, 5-di i odophenyl )amre,
is(2,2,3,3,3-pentachloropropyl)amine,

bis

10 bis(2,2,3,3,3-pentabromopropyl)amine,
bis(2,2,3,3,3-pentaiodopropyl)amine,
bis(2,2,2—trif1uoro~1-trifluoromethylethyl)amine,
bis(z,z,2—trichloro-l-trichloromethylethyl)amine,
bis(2,2,2-tribromo-l-tribromomethylethyl)amine,
15 bis(z,2,2-t;iiodo-1-triiodomethylethyl)amine,
bis(l,1-bis(trifluoromethyl)«2;2,2—trifluoroethyl)amine,
bis(1,1—bis(trichloromethyl)-2,2,2-trichloroethyl)amine,
bis(l,1-bis(tribromomethyl)-2,2,2—tribromoethyl)amine,
bis(l,l-bis(triiodomethyl)-2,2,2-triiodoethyl)amine,

20

bis(2-fluorophenyl)amine,
bis(4-fluorophenyl)amine,
big(3-chlorophenyl)amine,
bis(2-bromophenyl)amine,
bis(4-bromophenyl)amine,

25 bis(3-iodophenyl)amine,

bis(2,6-difluorophenyl)amine,

bis(3-fluorophenyl)amine,
bis(2-chlorophenyl)amine,
bis(4-chlorophenyl)amine,
bis(3-bromophenyl)amine,
bis(z-iodophenyi)amine,
bis(4-iodophenyl)amine,

bis(3,5-difluorophenyl)amine,



bi's(4-ni'tropheny

bis(2,4,6-trifluorophenyl)amne, 5 bis(2,4,6-trichlorophenyl)am ne,

bi s(2, 4, 6-tribronophenyl)am ne, bis(2,4,6-triiodophenyl)am ne,

bis(3,4,5-trifluorophenyl)am ne, bis(3,4,5-trichlorophenyl)am ne,

bi s(3,4,5-tri bronophenyl)am ne, bis(3,4,5-triiodophenyl)am ne, 10

bi s( pent af | uor ophenyl ) ami ne, bi s(pent achi®rophenyl ) ani ne,

bi s( pent abr onophenyl ) am ne, bi s(pentai odophenyl)am ne,

bis(2-(trifluoronethyl)phenyl)anine, bis(3-(trifluoronethyl)phenyl)am ne,

bi s(4- (tritfisyorevetivi)qaemen¥n) &find>  bis(3,5-dichlorophenyl)amine,

bi s(2,6-di(trifluoromethyl)phenyl)am ne,

bi s(3, 5- dinitg/(izf, leu@1BFRInHER AmAta ne, i —di

bis(2,4,6-tri(trifluoronethyl BKenyl)hnine,b 853(5-8&5%%%%5%%3%%%%%%“3'

bi s( 3- cyampgrhenyl \aq L S(Afanophenyl ) amne, - bi.s(2-nitro nyllam ne,
fren ig%ﬁ%éﬂfiﬂ?ﬁﬁﬁg E?%Egng,di&od%ﬁhed%%ﬁgﬁghe,

20 bi s(3-nitropheny

bis(1H, 1 .t yor.ohut. an ne, 1. S(1H, 1H perfl uoropentyl)am ne,
bis(lH,1Epg§#%rEdPohé%éh%gﬁqé§69#iﬂ%ﬁ%ﬁﬁ+perfIuorooctyl)anine,

bis(1H 1
1
bi s(1H, 1
1H perch

bis(1

10

15

20

26

H: per, £l yorododecyl ) am ne, . 25 bis(lH, 1H perfl uoropent adecyl ) am ne,
B8k ey dopoeract
H-

65 Or2Rhe Y 1yAmIR& 1H, 1H per chl or obut yI ) ani ne,
erchl oropentyl )am ne, = bi s(1H, 1H perchl or ohexyl)am ne, bi s( 1H,
83568F§pfaﬁrﬁgyomophenyl)amine,bis(z,4,6-triiodophenyl)amine,

bis(3,4,S—trifluorophenyl)amine,
bis(3,4,5-~trichlorophenyl)amine,
bis(3,4,5-tribromophenyl)amine,bis(3,4,5-triiodophenyl)amine,
bis(pentafluorophenyl)amine, bis(pentachlorophenyl)amine,
bis(pentabromophenyl)amine, bis{pentaiodophenvl)amine,
bis{2-(trifluoromethyl )phenyl)amine,
bis(3-(trifluoromethyl)phenyl)amine,
bis(4-(trifluoromethyl)phenyl)amine,
bis(2,6-di(trifluoromethyl)phenyl)amine,
bis(3,5-di(trifluoromethyl)phenyl)amine,

bis(z,4,6-tri(trifluoromethyl)phenyl)amine,

bis(2-cyanophenyl)amine, bis(3-cyanophenyl)amine,
bis(4-cyanophenyl)amine, bis(z—nitrophenyl)amine,
bis(3-nitrophenyl)amine, bis(4-nitrophenyl)amine,

bis(1H, 1H~perfluorobutyl)amine,

bis(1H, 1H-perfluoropentyl)amine,
bis(lH,lH-perfluorohexyl)amine;bis(1H,1H-perfluorooctyl)amine,
bis(1H, IH-perfluorododecyl)amine,

bis(1H, lH~-perfluoropentadecyl)amine,

bis(1lH, 1H-perfluoroeicosyl)amine,



‘bi s(1H, 1H- per chl or ododecyl ) am ne, 5 bi s(1H, 1H perchl or opent adecyl ) am ne,

bi s(1H, 1H per chl or oei cosyl ) am ne,

bi s( 1H, 1H per br onobut yl ) am ne, bi s(1H, 1H per br onopent yl ) am ne,

bi s(1H, 1H- per br onbhexyl ) am ne, bi s(1H, lidyper br onboct yl ) am ne,

bi s( 1H, 1H- per br onododecyl ) am ne, 10 bi s(1H, 1H per br onopent adecyl ) am ne and
bi s(1H, 1H- per br onoei cosyl ) am ne; and phosphi ne conpounds obtai ned by
changi ng the nitrogen atom contained in each of the above-nentioned am nes
to a phosBhdf 4€- AHoRETrERLRTEPUMILIRMIBRasphi ne conpounds has a name
obt ai ned by changing the term 15 "am ne" contained in each of the

above- nenPi8héd. dHrpeschdornpentadhamihesphi ne". Further exanpl es of the
conmpound (b) are al cohols such as fluoronethanol, chloronethanol,

br onoret hlabke( 1Hi bdeperbhhokpheriyill) amiaeethiandy , X fgd mutoretdeeoyl ) amine ,

di br ononet hanol, 20 dii odonet hanol, trifluoronethanol, trichloronethanol

tri br ononet hanw] 1Ht peroHosRbABABLY12aRi et ri f | uor oet hanol ,
2,2,2-trichloroethanol, 2,2,2-tribronoethanol, 2,2,2-triiodoethanol,

1,1, 153, 3pbs hexaihups fcR18£8p8AChAect1iathiRe3, 3- hexachl or 0- 2- propanol, 25
1,1, 1,3, 3, 3-hexabrono- 2- propanol, 11,1, 3, 3, 3-hexai odo- 2- propanol, 18
1,1,1, 3, 38 hexath ép-ﬁl%fs'i 949 ) - 2-propanol ,

1,1, 1,3, 3, 3- exachﬁgro?Z- tr?ch?o?ozé% é#f—Z-propanol,

1111 135%5%(fﬁ?*ﬁgﬂ@f@f&ﬁEbQEQﬂ?gﬁiHX[%E%YH%RQﬁy%drbromopentyl)amine,
bis(1H, 1H-perbromohexyl)amine, bis(1H,1H-perbromooctyl)amine,
bis(1H, 1H-perbromododecyl)amine,

10 bis(1H, l1H-perbromopentadecyl)amine and

bis(lH,1H-perbromoeicosyl)amine; and phosphine compounds
obtained by changing the nitrogen atom contained in each of the
above-mentioned amines to a phosphorus atom, each of which
phosphine compounds has a name obtained by changing the term

15 "amine" contained in each of the above-mentioned amines to the
term "phosphine".

Further examples of the compound (b) are alcohols such as
fluoromethanol, chloromethanol, bromomethanol, iodomethanol,
difluoromethanol, dichloromethanol, dibromomethanol,

20 diiodomethanol, triflucoromethanol, " trichloromethanol,
tribromomethanol, triiocdomethanol, 2,2,2-trifluorcethanol,
2,2,2-trichloroethanol, 2,2,2-tribromoethanol,
2,2,2-triiodoethanol, 1,1,1,3,3,3-hexafluoro-2-propanol,
1,1,1,3,3,3-hexachloro-2-propanol,

25 1,1,1,3,3,3-hexabromo-2-propanol,

1,1,1,3,3,3-hexaiodo-2-propanol,



1,1,1, 3,3, 3-hexai odo-2-(triiodonethyl)-2-propanol, 5
1H, 1H, 3H perfl uoropropanol, 1H, 1H, 3H perchl orop
1H, 1H, 3H per br onopr opanol , 1H, 1H, 3H peri odopr op
1H, | H- perfl uor opropanol , 1H 1H—perch|or9%ropano
1H, 1H- peri odopropanol, 1H, 1H, 4H perfl uorobut an

1H, 1H, 4H per chl or obut anol ,

1H, 1H, 4H peri odobut a

1H, 1H, 5H per chl or opent anol ,

r opanol ,

anol ,

I 1H, 1H per br onopr opanol ,
oI

10 1H, 1H, 4H—perbronnbutanm

nol, 1H, 1H perfl uorobutanol, 1H, 1H—perch|orobutano|
1H, 1H per ﬁéﬁébétéméhhexﬁfiHOm@M&mﬂﬁnﬂﬂiuﬁ:omthmli{ﬂ+mmw§dmm&opentano

1H, 1H, 5H per br onopent anol ,

1FL111,5kﬂpér1oaopeataaabphlbrszLm{mdenurumnﬂﬁymuﬂ2—propanol,

1H, 1H per chl or opent anol ,
1H, 1H, 6H pet {1 us| BhBxRBRADrbiol .-G HrR®rehdaeae
1H, 1H, 6H per br onohexanol ,

1H, 1H per br onopent anol , 1H, 1H peri odopent anol ,

AN -propanol,

1H, 1H, 6H peri odohexanol H, I'H- per T | uor ohexanol ,

1H, 1H per ght o1 Offﬂe?»a@ohexa@oéb"—éﬂ'(ﬁ%&l?b %ﬁ{g%qm'_,z é{iéﬂé—rﬂﬂ' odohexanol ,
C

1H, 1H, 8H—perf|uorooctano 1H, 1H, 8H per

1H, 1H58H pgr by OFROGL

1H, i H- per chl
e "o A S R, 10 T ST
t hi ol qﬁQQﬂg 125, @, nane obt ai ned by changin the terrgﬁfggo ggntgiged in
each of t Re- wen?T SheBPaR84hol s to the tert- M RgFehloropropancl, :
1H, lH-perbromopropanol, 1H,1H-periodopropanol,
1H,1H,4H-perfluorobutanol, 1H, 1H,4H-perchlorobutanol,
10 1H,1H, 4H-perbromobutanol, 1H, 1H, 4dH-periodobutanol,
1H,1H-perfluorcbutanol, 1H,1H~-perchlorobutanol,
1H,1H-perbromobutanol, 1H,1H-periodcbutanol,
1H,1H,5H-perfluoropentanol, 1H,1H, 5H-perchloropentanol,
1H, 1H, 5H-perbromopentanol, 1H,1H, 5H-pericdopentancl,
15 1H,1H-perfluoropentanol, 1H, 1H-perchloropentanol,
1H, lH-perbromopentanol, 1H, 1H-periodopentanol,
iH,1H, 6H-perfluorochexanol, 1H,1H,6H~perchlorchexanol,
1H,1H, 6H-perbromohexanol, 1H,1H,6H~-periodohexanol,
1H,1lH~perfluorohexanol, 1H, l1H-perchlorohexanol,
20 1H,1H-perbromohexanol, 1H, 1H-periodohexanol,
1H,1H, 8H-perfluorooctanol, 1H,1H, 8H~perchlorooctanol,
1H,1H,8H-perbromooctanol, 1H,1H,BH-periodboctanol,
1H,1H~perfluorooctanol, 1H,1H-perchlorooctanol,
1H, l1H-perbromooctanol and 1H, 1lH-periodooctanol; and thiol
25 compounds obtained by changing the oxygen atom contained in each

or ooct anﬁ?ghoré‘g{é’-ﬁ B‘%?g%gg?gﬁf

or ooct an

erfluor anol

M bR RS ontSRaRRL

of the above-mentioned alcohols to a sulfur atom, each of which



| further exanples of the conmpound (b) are phenols such 5 as
uor ophenol, 3-fluorophenol, 4-fluorophenol, 2,4-difl uorophenol,
-di fl uor ophenol, 3, 4-difluorophenol, 3,5-difluorophenol,
6-trifluorophenol, 3,4,5-trifluorophenol, 2,3,5,6-tetrafl uorophenol,
af | uor ophenol , 2, 3,5, 6-tetrafl uoro-4-frifl uoronet hyl phenol, 10

5, 6-tetrafl uoro-4-pentafl uorophenyl phenol, perfluoro-I|-naphthol,

| uoro-2-naphthol, 4,5,6,7, 8-pentafl uoro- 2- napht hol , 2- chlorophenol
| or oph&h®f , caupata@sphasok, nzme ditdidisreshHencthangisg dtioki beophénal’,
-d
5-
5
5,
h

—

D=~ -
—_

a -
-

i chl orophenol, 3, 5-dichiorophenol, 15 2,4,6-trichl orophenol,
trl@%mbabpﬂ@nmh,ea2h3pf,ﬁhmeBMmMﬂ4memﬂﬂﬂnﬂd a&wﬁhmi&Ot@phnéoterm
, 6-tetrachl oro-4-trichl oronet hyl phenol
6- t Bthiiaeht or o- 4- pent achl or ophenyl phenol, perchl oro-1-napht hol
| or o- 2- naphthol, 20 4, 5, 6, 7,8 - pentachloro 2 -napht hol ,

ormophenol , %‘t@.rlq_nﬁﬁbeﬁek exéﬂﬁi@é@@@l@ on%cﬁxﬁ?ﬁ?@@%ﬂ%ln’ols such

dlbronDphenoI 3, 4- di br onophenol , bro enol

, B5tridd on‘op@&fﬂ oro}:tﬂaxﬁ:i ribronp opHarmeP; 8-t etf ??il%%@&?ggol

tabronDphenoI , 5, 6- tetrabronD ONDIE hylphen

, 5, 6-tety h | bro

- omo- 5. n?ih%”@g&‘iféogggega%éﬁ@%?%& gﬁ'ﬁ;p[ﬁ)h%1§a€{]lf%%%%+
doph h 2, 4-di i odoph |, 2,6-dijod
d?Poggg#engﬁ'cggo %pg bphenolllg ZpGGP?||od3pﬁ;|{)é¥%lu°r°Phen°1

3.4,5-trifluorophenol, 2,3,.5,6-tetrafluorophencl,
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=00- -
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pentafluorophenol,2,3,5,6-tetrafluoro-4-trifluoromethylphenol,

10 2,3,5,6-tetrafluoro-4-pentafluorophenylphenol,

perfluoro-1-naphthol, perfluoro-2-naphthol,
4,5,6,7,8-pentafluoro-~2-naphthol, 2-chlorophenol,
3-chlorophenol, 4-chlorophenol, 2,4-dichlorophenol,

2,6-dichlorophenol, 3;4—dichlorophenol, 3.5-dichlorophenol,
15 2,4,6-trichlorophenol, 3,4,5-trich16rophenol,
2,3,5,6-tetrachlorophenol, : pentachlorophenol,
2,3,5,6-tetrachloro-4-trichloromethylphenol,
2,3,5,6-tetrachloro-4-pentachlorophenylphenol,
perchloro-1l-naphthol, Perchloro-2-naphthol,
20 4,5,6,7,8-pentachloro—2—naphthol; 2-bromophenol, 3-bromophenol,
4-bromophenol, 2,4~dibromophenol, 2,6-dibromophenol,
3,4-dibromophenol, 3,5-dibromophenol, 2.,4,6-tribromophenol,
3.4,5-tribromophenocl, 2,3,5,6-tetrabromophenol,
pentabromophenol, 2,3,5,6-tetrabromo-4-tribromomethylphenol,
25 2,3,5,6-tetrabromo-4-pentabromophenylphenol,

perbromo-1l-naphthol, perbromo-2-naphthol,



3,4,5-triiodophenol, 2,3,5,6-tetrai odophenol, pentai odophenol, 5
2,3,5,6-tetrai odo-4-triiodonet hyl phenol

2,3,5,6-tetrai odo- 4- pent ai odophenyl phenol , peri odo- 1- napht hol ,
peri odo- 2- napht hol , 4,5, 6, 7, 8- pent ai odo-2- napht hol ,
2-(trifluoromethyl)phenol, 3-(trifluoroffethyl)phenol,
4-(trifluoronethyl)phenol, 2,6-bis(trifluoronethyl)phenol, 10

3,5-bis(trifluoronethyl)phenol, 2,4,6-tris(trifluoronethyl)phenol,
2- cyanophénél. 6, 73 8c pentpbaeweio,- 24-napdittilenob - 13dbpheaphenol - i 3depheaphenol
and 4-nitrophenol; and thiophenol conpounds obtai ned by changing the

oxygen at amiodophened,in each 20f¢ tdia cyptsd@Ent | oned phegolsiblopRedotyl fur
atom each of which thiophenol conmpounds has a nane obtai ned by  changi ng

the term 3phepplsaepntabned i nyeachi ofabbk ove- ngn} i pned. t he
term "t hi ophenol "; gnd napht hy[ t hi ol cogp%ﬁﬁ $ ob?giiég ﬁglgﬁgﬁgbﬁagghe

cxygen 2t 600kELBANbhAnBRCy of § he. BLONE; ROLEERE] TERLAl Satgnapsyl fur

atom 20 each o napht h fol " conpoun as

changisng §h erm” | _contained in_each of the above-nentioned
naphtg?s %bgt%éggé?ﬁgggégﬁtﬁyﬁfﬁﬁ8pomeﬁ YLREPNGanpl es of the conpound (b)
uch as pent afl uorobenzoi c acid,

are hal ogenat ed ayboxylic acid 25
perfluoro%t%aib?E€%£$%%gégf?TB%PgﬁiBHBHBPBYAEPGP%&MH?EER%%U%a%%PEt%Eld,
perfl uoropent a acid, 21 perfluorohexanoic acid, perfluoroheptanoic

oiCc
acid, pdPftd %%%T%ﬁ%?thﬁﬁid, per f | uor dnéndnodl 8 REntaiqie {2 verplitizahoi c

aci d, perfluoroundecanoic acid and
2-(trifluoromethyl)phenol, 3-(trifluoromethyl)phenol,

4-(trifluoromethyl)phenol, 2,6-bis(trifluoromethyl)phenol,
10 3,5-bis(trifluoromethyl)phenol,
2,4,6-tris(trifluoromethyl)phenol, 2-cyanophenol,
3-cyanophenol, 4-cyanophenol, 2-nitrophenol, 3-nitrophenol and
‘4—nitrophenol; and thiophenol compounds obtained by changing the
oxygen atom contained in each of the above-mentioned phenols to
15 a sulfur atom, each of which thiophenol compounds has a name
obtained by changing the term “phenol” contﬁined in each of the
above-mentioned phenols to the term “thiophenol"; and
naphthylthiol compounds obtained by changing the oxygen atom
contained in each of the above-mentioned naphtols to a sulfur atom,
20 each of which naphthylthiol compounds has a name obtained by
changing the term “naphthol” contained in each of the
above-mentioned naphtols to the term “naphthylthiol".
Further examples of the compound (b) are halogenated
carboxylic acids such as pentafluorobenzoic acid,
25 perfluorcethanoic acid, perfluoropropanoic acid,

perfluorcbutanocic acid, perfluoropentanoic acid,



perfl uorododecanoic acid. 5 A preferable am ne of the conpound (b) is
bi s(trifluoronethyl)amne, bis (2,2,2-trifluoroethyl) am ne,

bis(2,2, 3,3, 3-pentafl uoropropyl)am ne, bis(2,2,2-trifluoro-I-
tr|fIuoronethylethyl)anlne

bis(1,1-bis(trifluoronethyl)-2,2,2- trlfﬁdoroethyl)an1ne or 10 bi s(pent
af | uor ophenyl ) am ne; a preferable al cohol thereof is trifluoronethanol,
2,2,2-trifluoroethanol, 1,1,1,3,3,3-hexaf|uoro 2- pr opanol ,

1H, 1H, 6H perfl uor ohexanol, 1H, 1H—perf|uorohexano| 15

1H, 1H, 8H—@@&Euw@ﬁaaaﬁayyldw 1klgﬂlgerfluor%g9§§ﬁgg %%n%iiﬁrefer%@fa
phenol thereof is 2-fluorophenol, 3-fl uorophenol | 'uor ophenol

2,6-di fl ugeeophap , if I uo enol ; rqpheno
3,4,5-tri?luorop gﬁg%aiogé%tafég%?o he of%lé P%% C%%bnéihyl%pﬁgnolfnﬂo
3-(triflu | trlfluoronethyl)phenol

2, 6- bis(t?E?FE%E%Régﬁgp%Bﬁgﬁbl bls(trlfluoronethyl)phenol or
2,4,6-gris(triflyoronet enol . The conpound (b) is nore preferably
bls(tr#fluoronet%yl)%ﬁ?ﬁérgﬁrg(peﬂTﬁ??uorB hen§P%an1ﬁ@mP095d (b) 1is
trlfluoroggt g g 1,1,1 3,.3- hexaf | uor o- 2- pr opanol ,

1,1,1, 3, 3°35hEX FFHSFemﬁtPﬁ'ﬂu)Pr“&Bﬁowe‘?%ﬁfl )(222pr20§afﬁ<ﬁluozzoethyl) amine,
2, 6- dlfluotoghenol 3, 5-di fluorophenol, 2,4,6-trifluorophenol,

3, 4, 5-tri PEBb? ophdndl 3-pentatilusrepmematl) amdnetr i f | uor omet hyl ) phenol
2,6-bis(trifluoronethyl)phenol or

bis(2,2,2-trifluoro-1- trifluoromethylethyl)amine,

bis(l,1-bis(trif1uoromethyl)-2,2,2-trifluoroethyl)amine or
10 " bis(pentafluorophenyl)amine; a preferable alcohol thereof is

trifluoromethanol, 2,2,2-trifluoroethanol,

1,1,1,3,3,3-hexafluoro-2~propanol,

1,1,1,3,3,3-hexaf1uoro-2-(trifluoromefhyl)—2—propanol,

1H,1H, 6H-perfluorohexanol, 1H, l1H-perfluorchexanol,
15 1H,1H, 8H-perfluorooctanol or 1H,1H-perfluorooctanol; and a

preferable phenol thereof is 2-fluorophenol, 3-fluorophenol,

4-fluorophenol, 2,6-difluorophenol, 3.5-difluorophenol,
2,4,6-trifluorophenol, 3,4,5-trifluorophenol,
pentafluorophenol, 2-(trifluoromethyl)phenol,
20 3-(trifluoromethyl)phenol, 4-(trifluoromethyl)phenol,

2,6—bis(trifluoromethyl)phenol,3,5—bis(trifluoromethyl)phenol

or 2,4,6—tris(trifluoromethyl)phenol.

The compound (b) is more preferably
bis(trifluoromethyl)amine, bis(pentafluorophenyl)amine,
25 trifluoromethanol, 1,1,1,3,3,3-hexafluoro-2-propanol,

1,1,1,3,3,3-hexafluoro-2-(trifluoromethyl)-2-propanol,



ris(trifluoronethyl)phenol; and further preferably 5
, 3- hexaf | uor o- 2- pr opanol , : o
, 3- hexafl uoro-2-(trifluoronethyl)-2-propanol, 3,5-difluofophenol,
i f1 uorophenol or pentafluorophenpl. Exanpl es of the conpound (c)
wat er, hydrogen sulfide, an alkylamne, an arylam ne, an aral kyl am ne,
a hal ogenated 10 al kyl am ne, a hal ogenated aryl anmi ne and a (hal ogenat ed
al kyl') aryl am ne. -Exanpl es of amines of the conpound (c) are nethylam ne,
et hyl am né& . érrddddmpraphanol s SpSodilfdniorophennit,y Rari, Ae triseoolrophleamine,
tert-butyl am ne, isobutylam ne, n-pentylam ne, 15 neopentyl am ne,
| sopent yl @8nmi4né,- trilfdapraphenoln- oct yl am ne, n-decyl ageA€afluorophenol,
n- dodecyl am ne, n- pent adecyl am ne, n-ei cosyl anmi ne, allylamne,
cycl opent &di( emyifamoromeZhiyal )rastidie, 360y sqFrAE1uAchidthtyaAligienocl or
2,3-xylylam ne, 2,4-xylylamne, 2,5-xylylamne, 2,6-xylylamne,
3, 4-xyl yl anune - t24 8- 118 e tIAANHH YT Ne, 428 a@ﬁy y'ggggsrably

| phenyl’) met hy

benzyl am ne, (2-methyl phenyl ) nethyl am ne, (3-met hy am ne;
(4-metsnyl phenyl 3t By hag Ji%é? | phenyl ) met hyl am ne,
(2,4-dinethyfphenyr)net%%?gﬁfﬁg? B9t hyl phenyl ) met hyl ami ne, 25

2 T e ARG A AL e,

(2,3,5- tﬁ[g§&9¥£89§8¥hgg%&hygqugg¥rifluorophenolcn:pentafluorophenol.

Examples of the compound (c) are water, hydrogen sulfide,

an alkylamine, an arylamine, an aralkylamine, a halogenated

10 alkylamine, a halogenated arylamine and a (halogenated
alkyl)arylamine.

Examples of amines of the compound (c) are methylamine,
ethylamine, n-propylamine, isopropylamine, n~butylamine,
sec-butylamine, tert-butylamine, isobutylamine, n-pentylamine,

15 neopentylamine, isopentylamine, n-hexylamine, n-octylamine,
n—decylamine,n-dodecylamine,népentadecylamine,n-eicosylamine,
allylamine, cyclopentadienylamine, 2-tolylamine, 3-tolylamine,
4-tolylamine, 2,3-xylylamine, 2,4-xylylamine, 2,5-xylylamine,
2,6-xylylamine, 3,4-xylylamine, 3,5-xylylamine, naphthylamine,

20 anthracenylamine, benzylamine, (2-methylphenyl)methylamine,
f3—methylphenyl)methylamine, {4-methylphenyl)methylamine,
(2,3-dimethylphenyl)methylamine,
(2,4-dimethylphenyl)methylamine,
(2,5-dimethylphenyl)methylamine,

25 (2,6-dimethylphenyl)methylamine,

(3,4-dimethylphenyl)methylamine,



(2,3,6-trinmethyl phenyl)nethylam ne, 5 (3,4,5- trinmethyl phenyl)nethyl am ne,
(2,4, 6-trinmethyl phenyl)net hylam ne, (2,3, 4, 5-

t et ramet hyl phenyl ) met hyl am ne, (2, 3, 4, 6-tetranet hyl phenyl ) net hyl am ne,
(2, 3,5, 6-tetranet hyl phenyl ) net hyl am ne, _10 (pent anet hyl phenyl ) net hyl am ne,
(ethylphenyl)nethylan1ne (n-propylpheﬁ?l)nethylanine,

(i sopropyl phenyl ) net hyl am ne, (n-butyl phenyl) net hyl am ne,
(sec-butyl phenyl ) et hyl am ne, (tert-butyl phenyl)nethylam ne,

(n-pentyl phehytiimethyllphienel ) metegneamtivlephenyl ) met hyl am ne,

(n-hexyl phenyl ) met hyl am ne, 15 (n-octyl phenyl) net hyl am ne,

(n- decylphenyl)nefmméeﬁymghen9&1h@%h§d%ﬁMJ@henyl)nethylanwne
naphtyl net hyl am ne, anthracenyl methyl am ne, fluoromnethyl am ne,

chIoronethylgpgﬂfﬁémggﬁgggﬁéﬂg HF@E la%q§gethylan1ne dlfluggonethylanine,

di chl or onet hy i-i"odonet hyl ami ne,
trifluoropgthy | or tri bronmonet hyl am ne,
triiodone Fa%?ﬁ%ﬂﬁeEﬂgiéﬂ?nygFeggégiﬁyﬁgﬁln 2,2,2-trichl oroet hyl ani ne,

2,2,2 tr| o] trijo oethylan1ne
2.2 3%, 3t %@%? T?%%P%%ﬁ%b@%%ﬂ?ﬁémeﬁgy apiBe3 3. pent af hl or opr opyl ani ne,

2,2,3 3, 3: br opopr opyl am n 24 2,2,3,3,3-pent ai odopropyl am ne,
2, 2- tr|§$ugr%'?r1T$%?YﬁB?%ﬂﬁ WethK)pRiNAe, 2,2, 2-trichloro-I-

chloropethylethylan1n

2,
tri
2,3 5 tetramethylphenyl)methylamlne,

(2,3,4,6—tetramethylphenyl)methylamine,

(2,3,5,G—tetramethylphenyl)méthylamine,

10 (pentamethylphenyl)methylamine, (ethylphenyl)methylamine,
(n-propylphenyl)methylamine, (isopropylphenyl)methylamine,
(n-butylphenyl)methylamine, (sec-butylphenyl)methylamine,

(tert-butylphenyl)methylamine, (n-pentylphenyl)methylamine,

(neopentprhenyl)methylamine, (n-hexylphenyl)methylamine,
15 (n-octylphenyl)methylamine, {n-decylphenyl)methylamine,
(n-tetradecylphenyl}methylamine, naphtylmethylamine,

anthracenylmethylamine, fluoromethylamine, chloromethylamine,
bromomethylamine, iocdomethylamine, difluorcmethylamine,

dichloromethylamine; dibromomethylamine, diiodomethylamine,

20 trifluoromethylamine, trichloromethylamine,
tribromomethylamine, triiodomethylamine,
2,2,2-trifluoroethylamine, 2,2,2-trichloroethylamine,
2,2,2-tribromoethylamine, 2,2,2-triiodoethylamine,

2,2,3,3,3-pentafluoropropylamine,
25 2,2,3,3,3-pentachloropropylamine,

2,2,3,3,3-pentabromopropylamine,



2,2,2-tribromo-1- tribrononethylethylamne, 5
2,2,2-triiodo-1-triiodonethyl ethyl am ne,
1,1-bis(trifluoromethyl)-2,2,2-trifluoroethyl an ne,
1,1-bis(trichloromethyl)-2,2,2-trichl orqet hyl am ne,

1, 1-bis(tribrononethyl) -2, 2 2 trlbronnef%§lan1ne
1,1-bis(triiodonethyl)-2, 2 2 tril odoet hyl am ne, 10 perfl uoropeopyl am ne,
per chl or opr opyl anm ne, perbronopropylanine, peri odopr opyl am ne,

per f | uor oldytyBars, 3e peiicdoyinitldeinge, per br onobut yl am ne,

peri odobutyl am ne, perfluoropentylam ne, perfhloropentylam ne,

per br onopanty bariragl wfid-adaRar M AEme hPES fh oAk y! ani ne, 15
per f hl orohexyl am ne, perbronohexyl am ne, perlodohexylan1ne

erfl uoroec a c | | am ne,
e ooy EeeE e bR 23 M ARy DN AL )

peri odooctyl ami ne, per orododecylan1ne

per brom)dgdgcxl apy gomopelr 't %@%%%Wett 51( Q%I}ﬁernhjledjoropent adecyl am ne, 20

perchloropenfadecy am ne, per ronopen peri odopent adecyl ani ne,
per flyorogi go Ian1n p oe| o yl er br onoei cosyl am ne and
perio oelgogy? b hid© gﬁx&n%Fg M e conpound (c) are aniline
25 2,3, 4- ieh # ﬁlanlllne 5- trlnethylanlllne 2,3,6-trinmethylaniline,
2, 4,6-tri HE g FFFﬁéUOfemeéﬂhxld RriZr@ hifiuqreethylamine,
2,3,4,5-tetranet hyl ani | i ne, 3,4, 6-tetranet hyl ani | i ne,

2,3,5, 6-tet+aReEh Féﬁhllpﬁemetﬁéﬂt)aﬁatzhﬂ-a*mnlqhql@rcamwlammme

n- propylanlllne
-bis(tribromomethyl) 2,2,2-tribromoethylamine,

m . ne,

1,1-bis(triiodomethyl)-2,2,2-triiodoethylamine,

10 perfluoropropylamine,
perbromopropylamine,
perchlorobutylamine,
perfluoropentylamine,
perbromopentylamine,
16 perchlorohexylamine,
perfluorooctylamine,
periodooctylamine,
perchlorododecylamine,
periodododecylamine,
20 perchloropentadecylamine,
periodopentadecylamine,
perchloroeicosylamine,
periodoeicosylamine.
Examples of anilines
25 2,3,4-trimethylaniline,

2,3,6-trimethylaniline,

periodopropylamine,

perbromobutylamine,

periodopentylamine,
perbromohexylamine,

perchlorooctylamine,

perchloropropylamine,
perfluorobutylamine,
periodobutylamine,
perchloropentylamine,
perfluorchexylamine,
periodochexylamine,
perbromooctylamine,
perfluorcdodecylamine,
perbromododecylamine,
perfluoropentadecylamine,
perbromopentadecylamine,
perfluoroeicosylamine,
perbromoeicosylamine and
of the compound (¢) are aniline

2,3,5-trimethylaniline,

2,4,6-trimethylaniline,



| sopropyl aniline, n-butylaniline, sec-butylaniline, 5 tert-butylaniline,
n-pentyl aniline, neopentylaniline, n-hexylaniline, n-octylaniline,
n-dehyl aniline, n-dodecylaniline, n-tetradecylaniline, 2-fluoroaniline,
3-fluoroaniline, 4-fluoroaniline, 2-chloroaniline, 3-chloroaniline,
4-chloroaniline, 2-bronmpaniline, 10 3-b?§nnani|ine, 4- bromoani | i ne,
2-iodoaniline, 3-iodoaniline, 4-iodoaniline, 2,6-difluoroaniline,
3,5-difluoroaniline, 2,6-dichloroaniline, 3,5-dichloroaniline,

2, 6- di br ospdnisl-itadme thyd-atiirierani | i ne, 2, 62dBi adeankkirAfethylaniline,
3,5-diiodoaniline, 2,4,6-trifluoroaniline, 2,4,6-trichloroaniline, 15

2,4, 6- trlhrgﬁﬂaﬁlEb&%am%mﬁfiédilﬂﬂ@an'l'ne 2,3, é 8- EétihHQgﬂ%ﬁbﬁﬂTine,

3,4,5-trichloroaniline, 3,4 5-tribronoaniliné, "3, 4, 5-triiodoaniline

pentafluob@ﬁ?hhb@ﬁgl%t?ﬁ %QloroaHIIF Xlﬁﬁ&&igronnan'l'ngropylanlllne,

pent ai odoani | i ne uor onet h

3-(triflu ni.l.ine, 4- (tr| aor.onet ani | i ne

2, 6- dl(tr?%ﬁgg gﬁg%ﬁ Ffanlll (%%Q¥{¥h§bnEthy|§%ﬁlPPﬁglaQﬁ&lnef
2,4, 6£§r|% r% b or 9 I)anlllne The co ound (c) is preferably water,
hydr ogen rgeLy P&mi ne, SRAHIALINNE opyI anReRPEREFLABAHIARI ne,
25 n-butyl am ne, sec- butylan1ne tert- butylan1ne | sobut yl am ne,

n-oct yl anPABEXEAAPLAENES 6 xy| y| ANASEYIRILIENG i net hyl anit #@eylagiline,
napht hyl am ne, anthracenyl am ne, benzylami ne, trifluoronethylan ne,

pent af | uoROBPRSFEARARLINGer f | UuBdEBtaAGEAAN IakTe Uor ob2it §lanrasniline,

per fl uor opentyl am ne,
3-fluorocaniline, 4-fluoroaniline, 2-chloroaniline,

3~chlorocaniline, 4-chlorcaniline, 2-bromoaniline,
10 3-bromoaniline, 4-bromoaniline, 2-iodoaniline, 3-iodoaniline,
4-iodoaniline, 2,6-difluorcaniline, 3,5-difluoroaniline,

2,6-dichloroaniline, 3,5-dichloroaniline, 2,6-dibromoaniline,

3,5-dibromoaniline, 2,6-diiodoaniline, 3,5-diiodocaniline,
2,4,6-trifluorocaniline, 2,4,6-trichloroaniline,
15 2,4,6~-tribromcaniline, 2,4,6-triiodoaniline,
3,4,5-trifluoroaniline, ' 3,4,5-trichloroaniline,
3,4,5-tribromoaniline, 3,4,5-triiodoaniline,
pentafluorocaniline, pentachlorcaniline, pentabromoaniline,
pentaiodoaniline, 2-(trifiluoromethyl)aniline,
20 3-(trifluoromethyl)aniline, 4-(trifluoromethyl)aniline,

2,6-di(trifluoromethyl)aniline, 3,5-di(trifluoromethyl)aniline
and 2,4,6-tri(trifluoromethyl)aniline.
The compound (c) is preferably water, hydrogen sulfide,
methylamine, ethylamine, n-propylamine, isopropylamine,
25 n-butylamine, sec-butylamine, tert-butylamine, isobutylamine,

n-octylamine, aniline, 2,6-xylylamine, 2,4,6-trimethylaniline,



per fl uorohexyl am ne, perfluorooctylam ne, 5 perfluorododecyl am ne,
per fl uor opent adecyl am ne, perfl uoroei cosyl am ne, 2-fluoroaniline,
3-fluoroaniline, 4-fluoroaniline, 2,6-difluoroaniline,
3,5-difluoroaniline, 2,4,6-trifluoroaniline, 3,4,5-trifluoroaniline,
pent af | uoroani | i ne, 2-(trif|uoronethy|)§ﬁiIine, 10
3-(trifluoronethyl)aniline, 4-(trifluoronethyl)aniline,
2,6-bis(trifluoronmethyl)aniline, 3,5-bis(trifluoronethyl) aniline or
2,4, 6-tri siaphithiylamdmet hyl ) ani | i aechpacdheLamihy, pref er abl penwghefine,
trifluoronethyl am ne, perfluorobutylam ne, 15 perfluorooctyl am ne,
perfluorongata@ggﬂh@ﬂﬂy;a@&ﬂgtuprpanlI|ne, 3'f|UBéHﬂHEth§oethylamine,
4-fluoroaniline, 2,6-difluoroaniline, 3,5-difluofoaniline,
2,4,6-tri k! ol DL [ L hi pe L] .
pleven aari E@)%ll_am:in‘é EE:!EHJHQ‘OB@@%{E?F?M& g%g?hgg%%@hw&%mne,

2-(trifluoronmethyl)yaniline, 3-{trifluorone ani’l

4-(trifl L 2,6-bis(trifluoronethyl)aniline,
3,%-%:s(??F?FE%E%%&?%?Pfgﬁpfrne or (2,4,6-tris(tr¥f ﬁﬁ#%ﬁ@?ﬂ?FfﬁﬁFW?ﬁ@r and
nost ef er water. or pentafluoroaniline. The particle (d) is
pere&%bl?egP%éngbgpeﬁgﬁgﬁépﬁy uged 2% ;s a.B%Fff%?FOBﬁHtéﬂéF¥iSBF99a

por ous nater%§b8havin% a_uniform particle dianeter. An inorganic naterial

or an or gBfF FOReFOsYlamdngy of or AnfdugsopRdlpaeti cl e3¢ }uorpanipine,
inorganic material is nore preferable. Froma viewpoint of a particle size

di stribut fohleerganiline, .6-difluorocaniline, 3,5-difluorocaniline,
2,4,6-trifluoroaniline, 3,4,5-trifluorocaniline,
pentafluoroaniline, 2-(trifluoromethyl)aniline,

10 3-(trifluoromethyl)aniline, 4-(trifluoromethyl)aniline,

2,6-bis(trifluoromethyl)aniline,

3,5-bis(trifluoromethyl)aniline , or
2,4,6-tris(trifluoromethyl)aniline; particularly preferably
water, trifluoromethylamine, perfluorobutylamine,

15 perfluorooctylamine, perfluoropentadecylamine, 2-fluoroaniline,

3-fluorocaniline, 4-fluorcaniline, 2,6-difluorcaniline,
3,5-difluorcaniline, 2,4,6-trifluoroaniline,
3,4,5-trifluoroaniline, | pentafluorovcaniline,
2-(trifluoromethyl)aniline, 3-{(trifluoromethyl)aniline,

20 4-(trifluoromethyl)aniline, 2,6-bis(trifluoromethyl)aniline,
3,5-bis(trifluoromethyl)aniline or
2,4,6-tris(trifluoromethyl)aniline; and most preferably water
or pentafluorocaniline.

The particle (d) is preferably a material generally used

25 as a carrier, and pPreferably a porous material having a uniform

particle diameter. An inorganic material or an organic polymer



addi tion polynmer produced, the particle (d) has a geonetric 5 standard
deviation of preferably 2.5 or less, nore preferably 2.0 or |ess, . and
further preferably 1.7 or less, wherein the geonetric standard deviation
I's based on a volune of a particle diangger of the particle (d). Exanples
of the above-nentioned inorganic materi &° are 10 inorganic oxides. Cay or
clay mneral can also be used as the particle (d). The above-nentioned
inorganic materials nay be used in conbination of two or nore thereof.

Exanpl es b6 phefababienest e qrhi e PaN &) OHMEanaiacrRdic Ah2@31aVWDs
Zr2, T02, B203, CaO, 2zZnO, BaO and Th02, and a 15 conbination of two or
nor e t hergefespeBragabif?2- MJO, S102- A1203, Si02-Ti @2, S02-V205, 5102- Cr 203
and S12-Ti 2-MgO. Anmong them preferred is Si02, A12Q3 or Si Q2-A 203, and

particularly prefeigesd i Yﬁ&@ﬁt( s }ac artﬁ%qeatglvﬁﬁ:g%%]gf@%ﬁﬂgrg@‘ngﬁ

oxides may contain a small anount o ar bonates, rates or 20

L TR AR B I R S AL

bentonite, knot cla

gact o c B OaFF SR SO be ERF FraBlE Ayl egs  nite Brekreationno o

nmont nori | | nilte' 25 gro% vermculite, a chlorite group, palygorskite,
kaol i ni t e°F 1§58ri 3R TrdePrgderablayti T ©€F 28ss AldRFeHeAhepgePme EBHC s
snmectite, nmontnorillnite, hectorite, raponite or saponite, and further
pref er r e FandaxthidR¥1 2t Hor el §rb@ed PRt @ volume of a particle diameter

of the particle (d4d).
Examples of the above-mentioned inorganic material are
10  inorganic oxides. Clay or clay mineral can also be used as the
particle (d). The above-mentioned inorganic materials_ may be used
in combination of two or more thereof. | |
Examples of the above-mentioned inorganic oxides are Si0,,
Al,0;, MgO, Zr0O,, Ti0,, B,0;, CaO, 2Zn0, Ba0O and ThO,, and a
15 combination of two or more thereof such as 510,-Mg0, Si0,-Al1,0;,
S10,-Ti0;, 810,-V,05, $i0;-Cr,0; and $i0,-Ti0,-Mg0O. Among them,
preferred is Si0,, Al,;0; or Si0,-A1,0;, and particularly preferred
is Sio0,; (silica). The above-mentioned inorganic oxides may
contain a small amount of carbonates, sulfates, nitrates or
20 oxide components such as Na,CO,;, K,CO;, CaCO;, MgCO,, Na,S04,
Al,(804)3, BaSO,, KNO;, Mg(NO;),, Al{(NO;);, Na,O, K;0 and Li,0.
Examples of the above-mentioned clay or clay mineral are
kaolin, bentonite, knot clay, gaerome clay, allophane,
hisingerite, pyrophylite, talc, a mica group, a‘montmorillnite
25 group, vermiculite, a chlorite group, palygorskite, kaolinite,

nacrite, dickite and halloycite.



Anong these inorganic materials, inorganic oxides are 5 suitably used. The
above-nentioned inorganic materials are preferably dried to contain
substantially no water, and said drying is preferably carried out by
heat-treatnment. Inorganic materials, whose water content cannot be
visual ly confirned, are usually 10 heat 2% eated at from 100 to 1, 5000C,
preferably from 100 to 1, 000C, and further preferably from 200 to 8001.
The heating time is not particularly limted, and preferably from 10

mnutes to 50 hoamsng mehemprepeeabiyelir oMkl BAHELLe30 RBHEROriAGNHE tean
further be exenplified (1) a nmethod of flowing a dry and inert gas such as

15 nitroggeceBei2egonrabodi E8NSEANG AW et €an8Nde 2 ndr %%%eed is

evacuating, during the above-nentioned heating. An avérage "pa

di ameter gEnth8riN9HgRAI i alids preferably from5 to 1,000 9m nore
preferably ?ronflo toﬁgogrmﬁéﬁeégifﬁlwther preferably from10 to 100 4m A

pore vol une 20 t%ﬁ{ s preferably, 0.1 €1/ r npre, and nore preferably
from 0.3 to 10 P?@iﬁ%?%ﬁuﬁﬂ?FQ?%&ﬁf%& eﬁﬁéi%tk&ﬁ%ﬁﬁa?%cp?EFggﬁbﬁye from
10 to£§,og$.ﬂﬂég and_nore preferably from 100 to 500 n2/g. The
above-“ment 'oh38%¥%r Y8RAe pol ymer as the particle (d) is not limted inits
kind, and a conbination of two or nore of 25 organic polyners nmay be used.
The organic pol Yt 3ROV ureRrtbryed poryaapieonaberings( areapradeiradly
hydrogen-carrying functional 29 group, or (2) a non-proton-donating Lew s
basi ¢ f un2Fi@hato gFempainTrabsspmtiaddypnot wetéonatindg seddd sitysia is
functional group” neans a Lewi s basic functional group, which does not
donat e a Preferably carried out by heat-treatment. Inorganic materials,
whose water content cannot be visually confirmed, are usually
10 heat-treatedat from100to1,500C, preferably £rom 100 to 1,000C,
and further preferably from 200 to 800°C. The heating time is not
particularly limited, and preferably from 10 minutes to 50 hours .
more preferably from 1 hour to 30 hours. There can further be
exemplified (1) a method of flowing a dry and inert gas such as
15 nitrogen and argon at a constant flow rate, and (2) a method of
evacuating, during the above-mentioned heating.
An average particle diameter of the inorganic material is
preferably from 5 to 1,000 4m, more preferably from 10 to 500
Hm, and further preferably from 10 to 100 Um. A pore volume
20 thereof is preferably 0.1 ml/g or more, and more preferably from
0.3 to 10 m1/g. The specific surface area thereof is preferably
from 10 to 1,000 mz/g, and more preferably from 100 to 500 m2/g.
The above-mentioned organic polymer as the particle (d)
is not limited in its kind, and a combination of two or more of

26  organic polymers may be used. The organic polymer is preferably

a polymer containing (1) an active hydrogen-carrying functional



proton. 5 The above-nenti oned active hydrogen-carrying functional group is
not particularly limted as far as it has an active hydrogen. Exanples
thereof are a primary am no group, a secondary am no group, an imnno
group, an am de group, an imde group, a_ hydrazide group, an am di no
group, a hydroxyl group, a 10 hydropero%? group, a carboxyl group, a fornyl
group, a carbanoyl group, a sulfonic acid group, a sulfinic acid group, a
sulfenic acid group, a thiol group, a thiofornyl group, a pyrrolyl group,
an i m dazoryhpgrary.2)aa pigreprbtoriastia t iy Ledasobys i8R @ihaRgroup.
carbazolyl group. Anong them preferred is a primary am no group, 15 a

secondary Thgl Berfil OHBn -pRoHFNNAHYRg ARwAN GO WhndY ol e rgggup’ a
hydr oxy group, a fornyl group, a carboxyl group, a sulfonic ac?d oup or

a thiol ogpeHRs Bafbi,¢d! BRLYcPERHEELEHANS ! i cAThA8sIhQKP 58
secondary aniﬁo group, an aﬁige g?oggagrggoﬁ d?g§§f0ﬁg?§§8.B§§e58pa§8r8
hydr ogen ?nggncontained I n these groups may 20 be substituted with a
hal ogen atom or "a hydrocarbon group having 1 to 20 carbon atons. The

aboveﬁpentioned&ﬁ?n- roton-donating Lew s basic functional group is not
particul arly |imted 4 4P R AGHIY MY FrEen yratby hadi fnatienad
base portion coptaining no active 25 hydrogen atom Exanples thereof are a
pyridyl gPbopP gﬁ “RFsgﬁgF?FB§€Hl¥n485§§F9Ia§r§9§§a@nﬂﬂwﬂﬂﬁnﬂﬁlRQﬁive

i ndazolyl 30 group, a nitrile group, an azido group, an N-substituted

i mino gr3YRrogen NEFAES thesgodnthe yPSHBAr MG IHID { at secandauyy

group, an N, N, N-substituted hydrazino group, a nitroso group, a
amino group, an imino group, an amide group, an imide group, a

hydrazide group, an amidino group, a hydroxyl group, a
10 hydroperoxj group, a carboxyl group, a formyl group, a carbamoyl
group, a sulfonic acid group, a sulfinic acid group, a sulfenic
acid group, a thiol group, a thﬁ.oformyl group, a pyrrolyl group,
an imidazolyl group, a piperidyl group, an indazolyl group and
a carbazolyl group. Among them, preferredis a primary amino group,
15 a secondary amino group, an imino group, .'an amide group, an imide
group, a hydroxy group, a formyl group, a carboxyl group, a sulfonic
acid group or a thiol group. Partiéularly preferred is a primary
amino group, a secondary amino group, an amide group or a hydroxyl
group. One or more hydrogen atbms contained in these groups may
20 be substituted with a halogen atom or a hydrocarbon group having
1 to 20 carbon atoms.
The above-mentioned non-proton-donating Lewis basic
functional group is not particularly limited as far as it is a
functional group having a Lewis base portion containing no active
25 hydrogen atom. Examples thereof are a pyridyl group, an

N-substituted imidazolyl group, an N-substituted indazolyl



nitro group, a nitroxy group, a furyl group, a carbonyl group, 5 a

t hi ocarbonyl group, an al koxy group, an al kyl oxycarbonyl group, an

N, N-substituted carbanoyl group, a thioal koxy group, a substituted

sul finyl group, a substituted sulfonyl gfoup and a substituted sulfonic
acid group. Preferred is a heterocyclic group, and nore preferred is an
aromati c heterocyclic group 10 having an oxygen atom and/or a nitrogen atom
inits ring. Particularly preferred is a pyridyl group, an N-substituted

i m dazol yBX§MBup 2o R14% iNes geupt ubad azadaz gybugr oap, Nasdbstdttutedefierimed i s
a pyridyl group. One or nore hydrogen atons contained in these groups may
be substi g&eE# . vin N, ¥ -sabsddrtvdteshanina groupy,dan eambarutyy oiu fy ardnbxdy0 20
carbon atons. An anount of the active hydrogen-carrying functional group

or the nogrpnptoandodiiAgubeti subsai Bydragin®nghods OUP n13AH A b Lhe
organic polyner is not particularly limted, and said anount IS preferably

f 0. 0lniers0 / 0.
rom ni erb0g#eRp/, Ja ﬁﬂﬁrﬂﬁ?eggguBEeﬁefﬁpyghéfgg%ét%0%§F38nggbégu

wherein said anmount neans a nolar anount of perpg of

the orsgank Gl ®iony 1T 8S0AROVER ’E%]ﬁéd ggoﬂg?%%19:9'1%@%%&%@%@%@8%8 1)

a
active hydrogen-carrying functional gro a-non=pr I'ng

omopol ynari o1 N SeRoSAERHr cBPRaEXT SIS 5 drigRd KR e P el one
Dol A LBs eSS BE0 Bealh, (' b BAr SO RNI AL, BalRudptone ™
ng;ﬁ%pi2%%$%§féﬁpgﬁngulggh Qﬁééiﬁbbioﬁgvngggﬁérgﬁﬁ'9% gw%é¥é£2g;;lic
group, and more preferred is an aromatic heterocyclic group
10 having an oxygen atom and/or a nitrogen atom in its ring.
Particularly preferred is a pyridyl group, an N-substituted
imidazolyl group or an N-substituted indazoyl group, and most
preferred is a pyridyl group. One or more hydrogen atoms contained
in these groups may be substituted with a halogen atom or a
15 hydrocarbon group having 1 to 20 carbon atoms.
An amount of the active hydrogen-carrying functional group
or the non-proton-donating Lewis basic functional group
contained in the organic polymer is not particularly 1imited, and
said amount is preferably from 0.01 to 50 mmol/g, and more
20 preferably from 0.1 to 20 mmol/g, wherein said amount means a
molar amount of the functional group per g of the organic polymer.
The above-mentioned organic polymer containing (1) an
active hydrogen-carrying functional .group, or (2) a non-proton
-donating Lewis basic functional group can be produced, for

26 example, (i) by homopolymerizing a monomer having said functional

group and at least one polymerizable unsaturated group, or (ii)



unsaturated groups is also preferably copolynerized. 5 Exanples of the
above- nenti oned pol yneri zabl e unsaturated group are an al kenyl group such
as a vinyl group and an allyl group, and an al kynyl group such as an

et hyne group. Exanples of the above-nentioned nononmer having an active
hydr ogen-carrying functional group and atl | east one pol ynmeri zable 10
unsaturated group are a vinyl group-containing primary amne, a vinyl
group-cont ai ni ng secondary am ne, a vinyl group-containing am de conpound

and a vinply gopopymeItiaditiggdid nMNdmeOmoungk 168 dnE SXEP! RSnbh&F eof
are N-(1l-ethenyl)am ne, N-(2-propenyl)amne, N-(1-ethenyl)-N nmethylam ne,

15 N-( 2- | e, ' : L e
L PRV L O ST RS i, SALEBECN BEGEs sin

2- pr 0pen- b 9kmdnd ;31! enlonner SRS EXAHL 6,00 & IRIGNEL i ng @

non- prot on- donating Lew s basic func group and

pol ymeri z rated arqup _are vin r.idi ne, .
vinyI(N—sggégFFgggégiﬁF&gf%lésaﬁ S%nﬁﬁﬁgéﬁﬁﬁhﬁn?%Rﬁ%%ﬂ%?&&&%1e. Exanpl es
of th%iabove-ne i oned ot her. nononer having a, pol ynerizabl e unsaturated
group “are et hyl eHeEMRHSE 05| BEE APLYE ~Man LiPng QRALYBeFlFab leoppenhurated
Specific exanples of the a-olefin and the aromatic vinyl conpound are
propyl ene9*¥BufERean adkeayd grPum-shamas |a pekehazeip saydenn, allyl
Preferred is ethylene or styrene. The above-nentioned nononers nmay be used
in a conb¥FRa¥PenaBH ARo alkynigr gnaup evdch as an ethyne group.

Examples of the above-mentioned monomer having an active
hydrogen-carrying functional group and at least one polymerizable

10 unsaturated group are a vinyl group-containing primary amine, a
vinyl group-containing secondary amine, a vinyl group-containing
amide compound and a vinyl group-containing hydroxyl compound.
Specific examples thereof are N-(l-ethenyl)amine,
N-(2-propenyl})amine, N-(l-ethenyl) -N-metﬁylamine .

15 N-(2-propenyl)-N-methylamine, 1-ethenylamide, 2-propenylamide,
N-methyl-(1l-ethenyl)amide, N-methyl-{2-propenyl)amide, vinyl
alcohol, 2-propen-1-o0l and 3-buten-1-0l.

Specific examples of a monomer having a non-proton-
donating Lewis basic functional group and at least one

20 polymerizable unsaturated group are vinylpyridine,
vinyl(N-substituted)imidazole and
vinyl(N-substituted)indazole.

Examples of the above-mentioned other monomer having a
polymerizable unsaturated group are ethylene, an @ -olefin and

25 an aromatic vinyl compound. Specific examples of the & -olefin

and the aromatic vinyl compound are propylene, 1-butene, 1-hexene,



An exanpl e of the above-nentioned crosslinking 5 polynerizable conononer
havi ng two or nore pol ynerizable unsaturated groups is divinylbenzene. An
average particle diameter of the above-nentioned organic polymer is
preferably from5 to 1,000 9m and nore__preferably from 10 to 500 ,um A
pore volunme thereof is preferably 10 0.§2n1/g or nore, and nore preferably
from0.3 to 10 mM/g. A specific surface area thereof is preferably from 10
to 1,000 n2/g, and nore preferably from50 to 500 n2/g. The

above- ment +natily br apentpnb)aml stgrpnel P odtyrelsd 6¢ ety LOAL INstyrene.
substantially no water, and said drying is preferably 15 carried out by
heat - t r eaf@NibovE et BE6h&d RINEFRIT s mags BeVgbgl Lo %@hﬁ%&%@%ﬂﬁaa' ly
confirmed, is usually heat-treated at rom 30 to 400 x, preferably from 50
to 2001, gRondetfsrepeeferably from70 to 150° . The heating tine is not

particularly limted, and preferably from 10 mnutes to 50 hours, and nore
20 preferably fr 1 0 3Qchours, There can further be exenplified
(1) a nethod of owne%%HI L ry gﬁd i%@?t dggogﬁd%e%gioﬂ?%ro CEFIHFIRA at

a congtant_flowrate and (2) a nmethod of evacuating, during the,
above-%rre:#?l eedr%%%ﬂ'%g.cq'ﬁ%&%?ﬁa&?wgn%t o (19* arfg‘"(?) RHLYTPREpFRRERS- 1
in 25 accorqﬁnce W%th the present invention are preferably carried out
under an PHEAYUIAELD  IoLpertsS GHeinylBeRaeReng tenmperature is 33 usually
from-100 to 300cC and preferably from-80 to 200r. Their contacting tine
is usual ly fronf® AVRFEFe PazddHeuddiamater mifiramove onenbionedt es to

100 hours. Said contacting is
-organic polymer is preferably from 5 to 1,000 4m, and more

preferably from 10 to 500 #m. A pore volume thereof is preferably
10 0.1 ml/g or more, and more preferably from 0.3 to 10 ml/g. A
specific surface area thereof is preferably from 10 to 1,000 m?/g,
and more preferably from 50 to 500 m%/g.
The above-mentioned organic polymer is preferably dried
to contain substantially no water, and said drying is preferably
15 carried out by heat-treatment. The organic polymer, whose water
content cannot be visually confirmed, is usually heat-treated at
from 30 to 400C, preferably from 50 to 200C, and further
preferably from 70 to 150C. The heating time is not particularly
limited, and preferably from 10 minutes to 50 hours, and more
20 preferably from 1 hour to 30 hours. There can further be
exemplified (1) a method of flowing a dry and inert gas such as
nitrogen and argon at a constant flow rate, and (2) a method of
evacuating, during the above-mentioned heating.
The contacting steps (1) and (2) in the process-1 in
25 accordance with the present invention are preferably carried out

under an inert gas atmosphere. Their contacting temperature is



carried out wwth or without a solvent. 5 The above-nentioned solvent is
generally inert to the conpounds (a), (b) and (c), the particle (d), the
contact product of the conpound (a) with the conmpound (b) , and the
contact product of the above-nentioned contact product with the conpound
(c). However, when a solvent reactive @Rot inert) to the compound (a) 10
and/ or the conpound (b) is inert to the contact product of the conpound
(a) with the compound (b), said solvent nay be used in the contacting step

(2) of thasaa@%slsr&m -NELY . 30 €0l ¥RAp AR 4 1Y ERORCORS AL hDOT! aindil) Of
the process-1 different from a solvent used In the contacting step

(2) thereeanta&@sam&ﬁ@ 9ls URiAN9Y G Gl 60! U808 RodrBonaRa! ar
hy rocar

sol vent such as an~aliphatic on solvent and an aronatic

hydr ocar bga ?gggg@g gg.ggl 300G tse@ %h Gb% 2 48l 0% A&(E‘{‘ﬁ% 18N

et her sol onyl vent or|c aci |va nreri
sol vent, a nltr onpo g a e solve t 0 and a sul fur conpound.
Speci fic 8§5ﬁbF PﬁeW§5 &F W%F@%qﬁﬂ%ﬂﬁ qgﬁhocarbon sol vent such as
but an pent ane, hexane, heptane, _octane, decane, 4-tri met hyl pent ane

and cytl ohexane; Qﬁ\a?ﬁYﬁmW?Etﬁ9ﬂﬁec§P$8ﬁn§oF?eﬁ?n§E@H1§§1&&%&ﬂﬁ? &R uene

and xylene; a halide solvent such as dichl oronethane, difl uoronethane, 25

chl or of or APMROYDAFE ciA br d&haRE, (@) 2-thepPawbacAgnéd) . the contact product

1,1,2-trichloro-1,2,2-trifluoroethane, tetrachloroethylene, 34

chl or obengBridie BPBROBBAZEME With Shei coMpYWEE HXone andntlee amtas pandusich

as dinethyl ether, diethyl ether, diisopropyl ether, di-n-butyl ether,

met hyl -t eef - bae yhbevaementiibseldecontact product with the compound (c¢).
However, when a solvent reactive (not inert) to the compound (a)

10 and/or the compound (b) is inert to the contact product of the
compound (a) with the compound (b), sailid solvent may be used in
the contacting step (2) of the process-1; namely, a solvent used
in the contacting step (1) of the process-1 may be different from
a solvent used in the contacting step (2) thereof.

15 Examples of the above-mentioned solvent are a non-polar
solvent such as an aliphatic hydrocarbon solvent and an aromatic
hydrocarbon solvent, and a polar solvent such as a halide solvent,
an ether solvent, a carbonyl solvent, a phosphoric acid
derivative, a nitrile solvent, a nitro compound, an amine solvent

20 and a sulfur compound. Specific examples thereof are an aliphatic
hydrocarbon solvent such as butane, pentane, hexane, heptane,
octane, decane, 2,2,4-trimethylpentane and cyclohexane; an
aromatic hydrocarbon solvent such as benzene, toluene and xylene;

a halide solvent such as dichloromethane, difluoromethane,

25 chloroform, 1,2-dichloroethane, 1,2-dibromoethane,

1,1,2-trichloro-1,2,2-trifluoroethane, tetrachloroethylene,



1, 4-di oxane, 1, 2-di met hoxyet hane, bi s(2-nmethoxyethyl) ether, 5
tetrahydrof uran and tetrahydropyran; a carbonyl solvent such as acetone,
et hyl methyl ketone, cycl ohexanone, acetic anhydride, ethyl acetate, butyl
acetate, ethylene carbonate, propylene _carbonate, N, N-di nmethylformam de,
N, N- di met hyl acet am de and N—nethyl-z-pQ#rolidone; a phosphoric acid
derivative such as 10 hexanet hyl phosphate triam de and triethyl phosphate;
a nitrile solvent such as acetonitrile, propionitrile, succinonitrile and

benzoni t r chéprabentzeaetobpomat esizheasind -@RHA® kel { rabeszene; an
am ne sol vent such as pyridine, piperidine and norpholine; and a sul fur

conpound suthens slicreblydsnétryidsand aldtavhiobage, d‘ﬂ%@rﬁ&b? ether,

above-nmenti oned non-pol ar and pol ar sol vent's, the non- pol'a Iven

preferabl g3 -AbBup93SkRher' CARYRYNQ%: drlt! ct product
bet ween (|§ theucgntact groductybfte%ﬁe%gé oun ft A%%E: e conpound (b)

and (ii) th d ¢c I as a ol u Lty in Iar
sol vent , Y g 8l?lere grei &mﬁgwgiﬁ%k 8@ %ﬁf n@%ﬂﬁ?%ﬁ%ﬁﬂyﬁka

contagt p en the abov i eX|st in reactlon system
at thgj sé%gygﬂﬁggo%ﬁﬁa%oﬁgcﬁeﬁ% @\é r’F2 CRFPIRT X FF’)lVieé"tr’rﬁP€hs?ﬁbl e
inits preC| ltatio the surface of the particle (d) than in 25 its
exi st ence®fh ?ﬂ% {h¥éhﬁﬁt%¥&v%%?on%ndp¥@9%b?%%%9@e tdeettomrlydptdeuct
bet ween (|%Qand ||) is easily fixed on the surface 35 of the particle

(d). RespetiTYeaz@btkes BFtYFaeaQB&@éeweﬁfChﬁﬂééecGﬁ]ﬁbon@ste( apropydenend (c)

used (nanely, respective anounts thereof participated
carbonate, N,N- -dimethylformamide, N, N ~-dimethylacetamide and

N-methyl-2-pyrrolidone; a phosphoric acid derivative such as
10 hexamethylphosphate triamide and triethyl phosphate; a nitrile
solvent such as acetonitrile, propionitrile, succinonitrile and
benzonitrile; a nitro compound such as nitromethane and
nitrobenzene; an amine solvent such as pyridine, piperidine and
morpholine; and a sulfur compound such as dimethylsulfoxide and
16 sulfolane. |
Among the above-mentioned non-polar and polar solvents,
the non-polar solvent is preferable. The possible reason for this
is that the contact product between (i) the contact product of
the compound (a) with the compound (b) and (1i) the compound (c)
20 usuallyhas alow solubility in a non-polar solvent, and therefore,
when the particle (d) and the above-mentioned contact product
between the above (i) and (ii) exist in a reaction system at the
same time, the contact product between (1) and (ii) is more stable
in its precipitation on the surface of the particle (d).than in
25 its existence in the non-polar solvent, and as a result, the

contact product between (1) and (i1) is easily fixed on the surface



in the reaction) are not particularly limted. Said anounts 5 preferably
satisfy substantially the followng formula (1), 3-y-2z <0 (1) whereiny
and z nmean nol ar amounts of the conpounds (b) and (c) 10 used per one nol
of the conpound (a) used, respectively. Jgn the fornula (1), y is preferably
fromO0.01 to 2.99, nore preferably fromO0.1 to 2.8, further preferably
from0.2 to 2.5, and nost preferably fromO0.25 to 1.75. A preferable range
of z ther%in is determined by y and the formula (1). 15 The particle (d)

i s used i PrstBf BATddGHR (IHat 1 g of the product produced in the step (2)
of the process-1 contains an atom of the Goup 13 derived fromthe
conpound (a) in Baspaotiaveoimopnts crfibthe Ghbvernendriomed compdumise (a),
preferably from0.5 to 20 nmol. 20 Preferable exanples of a nmethod for
pronot i ng(bheanddct)i vsedi(mared yr reepectlivar emdint e vHRSduuE Eﬁrftﬂbtibaﬂ;ed
heating the reaction mxture produced in the step (2) of the process-1,

and (ii) anmehbBodeaot ibADIrR] nd thyrapraditla MPAUGRG dd), 148 $t&Rodids the
step (2) and the additional heating step of the above-nentioned nethod(s).

25 A 1 ef prabbeabpecihite s Gl 4] e 1§ urther
heat i ng iﬁ t he aboge-nentigﬁgg}b%%f#\iggé}%@gﬁlefa %lglﬁyev{lxg%gfﬁmn%ie%]a{hi’e s a
nmet hod of replacing a sol event used for contacting wth a solvent having a
hi gher boiling point. Specific exanples of the above-nentioned nethod (ii)
are (a) a net hodglgf _r%rzmg B9 a gaseous by- prﬁguct froma gas-renoving
apparatus instal ed T ~a reaction system (b) a nethod of heating a

| i qui d by-product

wherein y and z mean molar amounts of the compbunds (b) and (c)

10 used per one mol of the compound (a) used, respectively.

In the formula (1), y is preferably from 0.01 to 2.99, more
preferably from 0.1 to 2.8, further preferably from 0.2 to 2.5,
and most preferably from 0.25 to 1.75. A preferable range of =z
therein is determined by y and the formula (1).

15 The particle (d) is used in such an amount that.l g of the
product produced in the step (2) of the process-1 contains an atom
of the Group 13 derived from the compound (a) in an amount of
preferably 0.1 mmol or more, and more preferably from 0.5 to 20
mmol.

20 Preferable examples of a method for promoting the reaction
in the process-1 are (i) a method of further heating the reaction
mixture produced in the step (2} of the process-1, and (1i) a method
of removing a by-product produced in the step (1), the step (2)
and the additional heating step of the above-mentioned method (1).

25 A preferable specific example of a method for carrying out the

further heating in the above-mentioned method (i) at a higher



to a tenperature higher than its boiling point to vaporize it, and then
renovi ng the resultant gaseous by-product fromthe above-nentioned
gas-renovi ng apparatus. The product produced by the process-1 nmay contain
the 10 conpound (a), (b) or (c), or the particle (d) remai ning unreacted.
However, when said product is applied t 8%n addition pol ymeri zed

particl e-produci ng polynerization, it is preferable to add the step of
washi ng said product with a solvent in order to renove said unreacted

nateri al s tempeaiated d Debahdthod 3diedlSEac 5 8@ &1 S0 yeiketBloPeohactamgy as,
or different fromthat used in the steps (1) and (2) nentioned above. "The

above- nentdig@ne ' [ | t r-abl I i_ner as
i@Red ¥@3PEAY hatERg! S Hd 2§ Aul %foﬁn]ib ﬁg?ég:q.?lcag_xggn%tltgsg

at nosphere generally at from-100 To 300t, and prefera rom

200x, f f ] |y f 10 _m nut 20
20011, |06 8 dnBUBULE 90308 Retfse PO LS a0y plroBAIR Al

step, it Es Qggfer ble to.carry out the further step of renmpvin t he .
sol vent confarned i f%’é°%?8fjﬁ¥°'w FSGH Y ARG rAIS) 1nsa lied 4 | |

furth step of drying the product under a reduced 25 pressure preferably
at OtEgor Ai ‘?“?%‘%/ SfY%&ﬂ ngofJ‘Jz)zxaHB%F%?d dfoheasieger ddapig by ragrducs
250t for fromO0.5 to 24 hours, further 37 preferably at from 10 to 200t
for from ¥0t® PANRETREUrp higharathgn ptefbeibipgapoinsntoovenorsee b
from1l to 18 hours, and nost preferably at from15 to 130- Cfor from1l to
18 hours. apdsphent remeyangl shef regelpeotegaseous dypipgiotuttbefmomithe5 nore

detail, wherein ML is an alum num atom the conpound (b) is
above-mentioned gas-removing apparatus.

The product produced by the process-1 may contain the
10  compound (a), (b) or (c), or the particle (d) remaining unreacted.
However, when said product is applied to an addition polymerized
particle-producing polymerization, it is preferable to add the
step of washing said product with a solvent in order to remove
said unreacted materials contained therein in advance. Said
15 solvent may be the same as, or different from that used in the
steps (1) and (2) mentioned above. The above-mentioned washing
step is carried out preferably under an inert gas atmosphere
generally at from -100 to 300C, and preferably from -80 to 2007C,
for from 1 minute to 200 hours, and preferably from 10 minutes
20 to 100 hours.

After the step (2}, or after the above-mentioned washing
step, it is preferable to carry out the further step of removing
the solvent contained in the product by distillation, and carry
out the still further step of drying the product under a reduced

256 pressure preferably at 0C or higher for from 0.5 to 24 hours,

more preferably at from 0 to 250C for from 0.5 to 24 hours, further



1,1,1,3,3,3-hexafluoro-2-(trifluoronethyl)-2-propanol, the conpound (c) is
water, and the particle (d) is silica. The product in the process-1is
produced by the steps of: (i) adding triethylalumnumto a sol vent
(toluene), 10 thereby obtaining a m xture, (ii) cooling the m xture to 3t,
(iii) adding dropwise 1,1,1,3,3,3-hexaf Poro-2

(trifluoronethyl)-2-propanol to the m xture, (iv) stirring the mxture at a
room tenperature for from 15 10 mnutes to 24 hours, (v) adding silica to

the ni xt upeeféyaplgdsh FGo DPWS20VAT B o @ rbRel MoXs i tfudy b)ar%tikcﬁ.]ﬁia'}%_yt he
e

m xture at a roomtenperature for from 10 mnutes to 24 holrs, er

obtal ni nOpacPeedity ad0stuhi b WGSIEOU W RO B 16PRLAT0 8A BB

times the solvent with a new solvent as nentioned above,

t he washe upge reduced,pr@sspre .at 60t for _2 hours. The

pr oduct p?ggﬁggﬁs%¥ ?gekﬁggegg-%%iégg%%D§?¥i£ﬁ°$a?tF8Ii§ hoBIi ch can be
used as (1) ac . t, far dition o] ynerization (particularly
for olefin pol y?ﬁ%@zéz%%%@%r%%&f) 858%3 %ﬁ???%g'tdpgp&xﬁ%“a? PeAAs i
conponrent | L4 on ol i zation, which conponent conprises a
trans :Efi oﬁs%t(gﬁcpé%io ohueﬁ%e%/rgﬂd ?Z'@ A SHYGP PR @t qmy Sihes compeainda By 46
produced . b ih% gb ve-neniioned processes-2 and 3 in accordance with the 5
present ihuknt1on’ af eREXPF AAEE-Bal S LREgECHR GV ZrDReapanesl 2 the

compound (c) is water, and the particle (d} is silica. The product
in the process-1 is produced by the steps of:
(1) adding triethylaluminum to a solvent (toluene),
10 thereby obtaining a mixture,
(11) cooling the mixture to 3T,
(1ii) adding dropwise 1,1,1,3,3,3-hexafluoro-2-
(trifluoromethyl)-2-propancl to the mixture,
(iv) stirring the mixture at a room temperature for from
15 10 minutes to 24 hours,
(v) adding silica to the mixture,
(vi) adding dropwise water to the mixture,
(vii) stirring the mixture at a room temperature for f£rom
10 minutes to 24 hours, thereby obtaining a product,
20 (viii) washing the product by replacing several times the
solvent with a new solvent as mentioned above, and
(1x) drying the washed product under a reduced pressure
at 60C for 2 hours.
Theproductproducedbytheproess-lisanmdifiedparticle,
25 which can be used as (1) a catalyst component for addition

polymerization (particularly for olefin polymerization), or (2)



and 3, the catal yst produced using the above-nentioned nodified particle
(A), the transition netal conpound (B) and the organoal um num conpound (C
has a hi gher polynerization activity than the catal yst produced using the
nodified particle (A) and 10 the transitjpon netal conmpound (B). (B)
Transition metal conpound The transition netal conpound (B) used in the
present invention neans a transition netal conpound capable of formng 15
a single site catalyst. Said transition netal conpound is not particularly
limted a$ CAFTASLY SUPHHHIING & caltilyoh gotgomenizafoonadditioby in its
conbi ned use with the nodified particle (A) and optionally the

or ganoal uPcdymesdizgduioa ,( Ghictheonpomantsicgupr séd€ £t LaySitids metal
conceptual Il y distinguished from20 the conventional solid catalyst. Said

t er m meansompbuad Yoamiagr 8V iSEDs & St Bt Hivdhr CaA Yol adiitRgp2Baaddiat i on
polymer of (i) a narrow nol ecular weight distribution, or (ii) a narrow

conposi ti By tHeSAbOPELMEALiINEASErOEedsERP! YB3 fﬂ”ﬁdﬂd%ﬁa%&%@%&k Sthe

giving an addition polynmer of (1) a broad nol ecul ar wei ght distribution,

25 or gii pragBheath¢ONPOSH ?ﬁe%bﬁ%&hl&ﬁt b8 0" I?eaiagr%{npf t%%pglréggrs FSP(E far

as the catalyst is produce a-process sim/lar oCes
produci ngzhResn inale site catalyst., The transitiqn t al
conpound ?B? ?'sa%?%}%era %p{}% é‘ﬁ‘éﬁ‘% &?ln@ngﬁ 88%80??8“53053&13%&11??89
met al of 11, 0r the_ lanthani de _series, and nore preferably a
transiti o%%g?‘%%éé‘gghpgﬁﬁdkfgﬂﬁégéﬁpeﬂ‘eﬁ?lt FEMPAYRGW (T fad"rq{)rﬁhae [4], or
its ,u -0Xx0 tggf transition netal conpound diner,
organ uminum compounda(C) has a higher polymerization activity
than the catalyst produced using the modified particle (A) and

10 the transition metal compound (B).

(B) Transition metal compound
The transition metal compound (B) used in the present
invention means a transition metal compound capable of forming
15 a single site catalyst. Said transition metal compound is not
particularly limited as far as it exhibits an addition
polymerization activity in its combined use with the modified
particle (A) and optionally the organocaluminum compound (C). The
term “single site catalyst" is conceptually distinguished from
20 the conventional solid catalyst. Said term méans not only a narrow
sense single site catalyst giving an addition polymer of (i) é
narrow lﬁolecular weight distribution, or (ii) a narrow composition
distribution in case of a copolymer, but also a catalyst giving
an addition polymer of (i) a broad molecular welght distribution,
25 or (i1i) a broad composition distribution in case of a copolymer,

as far as the catalyst is produced by a process similar to a process



L2aMeX1'b [41 10 wherein M2 is a transition netal atomof Goups 3 to 11 or
the lanthanide series; L2 is a cycl opentadienyl type anion

skel eton-carrying group or a hetero atom containing group; when two or
nore Les exist, they are the sane as or_,different fromone another, and
may be connected directly with one anotﬁer or through 15 a residual group
containing a carbon atom a silicone atom a nitrogen atom an oxygen
atom a sulfur atomor a phosphorus atom X is a halogen atom a

hydr ocar bdRTgPs@gucdng tdiengarivow seanse rsemiglened. tey adaopeltsidi enyl type

ani on skel eton-carrying group) or a hydrocarbyl oxy group; a is a nunber
satisfying 0 < 2That$afsiandnimésabcompband{®) 56 pirege@ablly StBanExanphes
of M in the fornula [4] are a scandiumatom an yttriumatom a titanium

atom a zimeeali 46mPbARY 2fhaf HXURANGABn i tANAE WRALMN 3 8¢ §i pPi 4w %EQ”‘ a
tantalum atom a chromumatom an iron atom a rutheniumatom a cobalt

atom a rhadtHahaEeM sPids N QiR 1%9%} )}?ré’@éﬁfgigmaat e0a 531330 | kg om

and an ytterbium atom M Is prefera a titani'tmatom a zirconli um atom
a haf n§ um, yanadi at romiumatom. an jron atom a
cobal trH %gﬁ?%ﬁg%?@ﬁ%?%&%ﬁbﬁ{agﬁc%Péﬁf’yl é’rrérgijf g“cli't M St ot a
zi rconi um a hafnium.ato nd nost preferably a zirconium atom 5
Exanpl es o?ﬁ{’)m:egé?/cF% %ﬁ%ga?gnvgltf@pgoﬂﬁf)&}ﬁﬁ gﬂ'@'@&t'on-carryi ng group of L2
in the formula [4] are n5-(substituted) cycl opentadi enyl groups,

n5- (substituted)i ndenyl groups and n5-(substituted) fluorenyl

L2M*XY, [4]

10 wherein M? is a transition metal atom of Groups 3 to 11 or the
lanthanide series; L% is a cyclopentadienyl type anion
skeleton-carrying group or a hetero atom-~containing group: when
two or more L?*s exist, they are the same as or different from one
another, and may be connected directly with one another or through

15 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
above-mentioned cyclopentadienyl type anion skeleton-carrying
group) or a hydrocarbyloxy group; a 1s a number satisfying 0 <

20 a = 8; and b 15 a number satisfying 0 < b = 8.

Examples of M? in the formula [4] are a scandium atom, an
yttrium atom, a titanium atom, 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,

26 anickel atom, a palladium atom, a samarium atom and an ytterbium

atom. M? is preferably a titanium atom, a zirconium atom, a hafnium



groups. Specific exanples thereof are an n 5-cycl opent adi enyl group, 10 an
n5- net hyl cycl opent adi enyl group, an 7? 5-ethyl cycl opentadi enyl group, an
775-n-butyl cycl opent adi enyl group, an n5-tert-butyl cycl opentadi enyl group,
an n5-1, 2-di met hyl cycl opent adi enyl groug, an

n5-1, 3-di net hyl cycl opent adi enyl group, 15 an

n5- 1- met hyl - 2- et hyl cycl opent adi enyl group, an

n5-1-met hyl - 3- et hyl cycl opent adi enyl group, an

n5- 1 - t er t 6@y | 22VABRAFLBY atofenBaghsaiugr 8pm. an iron atom, a cobalt
T)5-1-tert-butyl - 3- net hyl cycl opent adi enyl group, an

n5- | - met hpltoR- ¢ o rruipyi el & togmen tredi el Lagrlgupref@mbly a titanium atom,
n5-1- met hyl - 3-i sopropyl cycl opent adi enyl group, an

n5- 1- met halziZz-aorhiuiny b pml op art&th By la t@iQUdnd it preferably a zirconium
n5- 1- met hyl - 3- n- but yl cycl opent adi enyl group, an

n5-1, 2, 3- aebmet hyl cycl opent adi enyl group, an

n5-1, 2, 4-trimet hyl cycl opent adi enyl group, 25 an

n5-teu;anethylcwghgﬁgﬂg@défnyﬁeg&gag?ggﬁF%§§§g§?é?gghgﬁhﬁxglopentadienyl

group, an n5-indenyl” group, 41 an roi ndenyl group, an
775-2- met i Y , =37 8ef hylind rOyR, an

775 4. ot Pl T ooy 5P EHE oBuf) BE LTARVLAR RGO A

775- 6- et hyl i ndenyl, . group, an 775-7-net hyli ndenyl group, an
775-2-terB-BGFVEF¥&§%$P%Qr&M&lOH?Qﬁ?dﬁ -¥$t$§q&hﬁﬁylindenyl gr oup
an775-4-t gt-buL%Iindenyl group, an 775-5-terf-butylindenyl group, an
7)5-6-ter 5 bOLEYPRRAERFROYATESTY 1o 9Terps. Ande Tt T HiRYR S HHERGed) of biprennl

7) 5-2, 3-di net hyl i ndenyl group, an 775-4,7-dine%hy|indeny| group, an
775_2,4,7gq9qg%tﬁgppﬁ%éﬁﬂxamplesthereofarean.n -cyclopentadienyl group,

10 an 7°-methylcyclopentadienyl group, an 7 °-ethylcyclopentadienyl
group, an n5—n-butylcyclopentadienyl group,
an n5—tert-butylcyclopentadienyl group,
an 7°-1,2-dimethylcyclopentadienyl group,
an 7°-1,3-dimethylcyclopentadienyl group,
15 an 7n°-1-methyl-2-ethylcyclopentadienyl group,
an 7°-1-methyl-3-ethylcyclopentadienyl group,
an 7°-1-tert-butyl-2-methyleyclopentadienyl group,
an 7N°-1-tert-butyl-3-methylcyclopentadienyl group,
an 7°-1-methyl-2-isopropylcyclopentadienyl group,
20 an n5-1—methyl—3-isopropylcyclopentadienyl group,
an 7°-1-methyl-2-n-butylcyclopentadienyl group.
an n5—1-methyl~3—n-butylcyclopentadienyl group,
an n5—1,2,3-trimethylcyclopentadienyi group,
an 7°-1,2,4-trimethylcyclopentadienyl group,
25 an n5-tetramethylcyclopentadienyl group,

an n5—pentamethylcyclopentadienyl group, an ns-indenyl group,



group, an 7)5-2-nethyl -4-isopropylindenyl group, 10 an 775-4, 5-benzi ndenyl
group, an 715-2-nethyl -4, 5-benzi ndenyl group, an 7)5-4-phenylindenyl
group, an 715-2-net hyl - 5- phenyl i ndenyl group, an

775- 2- et hyl - 4- phenyl i ndenyl group, an 715-2-nmet hyl -4-napht hyl i ndenyl
group, an 775-fluorenyl group, 15 an 71%12,7-dinethylfluorenyl group and
an 7)5-2,7-di-tert-butylfluorenyl group; and their substitution conpounds.
In the present specification, the terma 5-n contained in the

above-nenuhnnﬁa-maﬂﬁs,witébﬁahyaﬂshhh@ﬂyﬁebﬁbu?qUBﬁUHﬁsJﬁﬁheéﬁ&ffh@@ﬁ§ied
I n some cases. Exanples of the hetero atomcontained in the above-

D o i i 24N th
ment i oned diaiigs Oant HM: $ORL BhPL BHALHYYRY Yy ,ahnnhg-éleiﬁgpggh%gg&ﬁgxeﬁg.

oxygen atom a sulfur atom a nitrogen atdm and a phosp

hetero at CoRL Al Fl ' ferably.an_al k 5 graoup; an aryl oxy
group; a ?ﬁ%&g|ﬁ%?€égr %%?&gn*§i§%§§ 0x§ngPOGSfmegﬁxaﬁﬁVﬁﬁﬁﬁn§”§Fth; an

aryl am no ;i ] phosphi no _group; 42 _an aryl phosphi no group; a
chel ati ng qq‘lr ggndpl; qgenﬂﬁk%lnrgi]?ﬁgﬁﬁ?ﬁ%'coﬁpainni'ﬁgw ) IRGRY H FAYR
atom @ nk&gﬂgeg tonlﬁr a _Ehos horus atomip its ring; or an aliphatic
het erocyclc ' gr agerEa pEYIiRgenyd SLoRP i AN s~ 41 et sPepBdindenyianaum, of
t he hetero _at@m cont ai ni ng group of L2 are asnethoxy group, an et hoxy
group, a ffoPoxy-§F5tpPuiYhdndepylgmane . anghenoxtent obpt yiirdanyhgyhanoxy

group, a 2, 6-dinet hyl phenoxy group, a 2,4,6-trinmethyl phenoxy group,
an n1"-7-tert-butylindenyl group, an ﬂ5-2,3-dimethylindenylgroup,

an 7°-4,7-dimethylindenyl group, an n%-2,4,7-trimethylindenyl
group, an ﬂ5—2-methyl~4-isopropylindenyl group,
10 an 7°-4,5-benzindenyl group, an n°-2-methyl-4,5-benzindenyl
group, an 7°-4-phenylindenyl group,
an 7°-2-methyl-5-phenylindenyl group,
an 7°-2-methyl-4-phenylindenyl group,
an n5-2-methyl—4—naphthylindenyl group, an 7°-fluorenyl group,
15 an 7°-2,7-dimethylfluorenyl group and
an n5—2,7~di—tert-butylfluoren?1 group: and their substitution
compounds,
In the present specification, the term "7 °-" contained in
the above-mentioned names of the transition metal compound may
20 be omitted in some cases.
Examples of the hetero atom contained in the above-
mentioned hetero atom-containing group of L? in the formula [4]
are an oxygen atom, a sulfur atom, a nitrogen atom and a phosphorus
atom. The hetero atom-containing group is preferably an alkoxy
25 group; an aryloxy group; a thicalkoxy group:; a thioaryloxy group;

-+ an alkylamino group; an arylamino group; an alkylphosphino group:



a 2-ethyl phenoxy group, a 4-n-propyl phenoxy group, 10 a 2-isopropyi phenoxy
group, a 2,6-diisopropyl phenoxy group, a 4-sec-butyl phenoxy group, a
4-tert-butyl phenoxy group, a 2,6-di-sec-butyl phenoxy group, a
2-tert-butyl -4-met hyl phenoxy group, a 2,6-di-tert-butyl phenoxy group, a 4
- met hoxyphenoxy group, a 2, 6-di met hoxy@¥enoxy group, a

3, 5-di net hoxyphenoxy group, 15 a 2-chl orophenoxy group, a 4-nitrosophenoxy
group, a 4-nitrophenoxy group, a 2-an nophenoxy group, a 3-an nophenoxy

group, a 4m AFyNSHNRNPMRRRNYB6UH OWP. cifeds a3 Bid fif&%ﬁ&?%‘ﬁ“&’%%%%pgroa

2,4,6-trifluorophenoxy group, a thionethoxy group, a dinet am no gron, a

di et hyl am f; di | am.no qr di ph | am no _group, an
sopr opyl S B o A AR g Wl es At B R RO ot B

di met hyl p | r a_ 2:(2-oxy-l-propyl ) phengxy group, catechol,
resorcinopggggbggggr%ggpcé?e%ﬁﬁrfl%éh@@%&&i@éﬁ@@ﬁ%ﬁF eterocyclic group
1, 8-di hydroxynahpt hyl. . group, .a 1, 2 -di hydroxynahpthyl group, a 2,21
-biphenyI8P8¥38PgU§,th?SSémf,fn-&t§25ﬁéﬁhthol group, a 2,2'-dihydroxy-6,6
di et hyl bi phenyl groug a 4,4 ,6,6' -tetra-tert-butyl-2,2" 43

met hyl%nedi pheno38egtElp ermelies p£ ¢he hetersmatep-cenraining group of

| sobut yl i denedi phenoxy group. A further exanple of the above-nentioned

hetero abo@MrEoARE Ny GTOMP i 8nae thoxy gmpies anprdpbyy tdrodp) laobintgxys
formula [5], R33P=N- [5] wherein three Ras are independently of one anot her

a hydr ogeirouDd. agophenokxl gyenpat am2emed hinlghherarxyorggrupup; they are the

sane
a 2,6-dimethylphenoxy group, a 2,4,6- trimethylphenoxy group,

& 2-ethylphenoxy group, a 4-n-propylphenoxy group,
10 a 2-isopropylphenoxy group, a 2,6-diisopropylphenoxy group,
a 4-sec-butylphenoxy group, a 4-tert-butylphenoxy group,
a 2,6-di-sec-butylphenoxy group, a 2-tert-butyl-4-methylphenoxy
groub,a2,6-di—tert-butylphenoxygroup,a4~methoxyphenoxygroup,
a 2,6-dimethoxyphenoxy group, a 3,5-dimethoxyphenoxy group,
15 a 2-chlorophenoxy group, a 4-nitrosophenoxy group,
a 4-nitrophenoxy group, a Z-aminbphenoxy'group, a 3-aminophenoxy
group, a 4-aminothiophenoxy group, a 2, 3, 6-trichlorophenoxy group,
a 2,4,6-trifluorophenoxy group, a thiomethoxy group,
adimethylamino group, adiethylamino group, a dipropylamino group,
20 adiphenylamino group, an isopropylamino group, a tert-butylamino
group, a pyrrolyl group, a dimethylphosphino group,
a 2-(2-oxy-1l-propyl)phenoxy group, catechol, resorcinol,
4-isopropylcatechol, 3-methoxycatechol, a1,8-dihydroxynahpthy1
group, a 1,2-dihydroxynahpthyl group, a 2,2'-biphenyldiol group,
25 a 1,1'-bi-2-naphthol group, a 2,2'-dihydroxy-6,6"-

dimethylbiphenyl group, a 4,4",6,6"'-tetra-tert-butyl-2,2"'-



as or different fromone another; two or three thereof may be connected
with one another; and two or three thereof may forma ring. Specific
exanples of R3 in the fornula [5] are a hydrogen 15 atom a fluorine atom
a chlorine atom a bromne atom an iodine atom a nethyl group, an ethyl
group, a n-propyl group, an isopropyl group, a n-butyl group, a tart-butyl
group, a cycl opropyl group, a cyclobutyB group, a cycloheptyl group, a
cycl ohexyl group, a phenyl group, a 1-naphthyl group, a 2-naphthyl group
and a benzyl 20 group. A still further exanple of the above-nentioned

an ro | t et
for mia [ o gqoh eI pllen B PeB=olg" iRl (i, & B ST ey Pl dent

of one an n Q a hal ogen atom a hydrocarbon group, a
halogenatg%gﬁéaf%gégégggpagéS%? 4" RY8r ocar byl oxy group, a silyl group or an

am no group; 5 the re the sang as_or different from one another; two or
three thereof &ﬁﬁ*ﬂ%ﬂa%ﬁd%%?%éﬁgw?% Phe ahoreerenbhonedol8EetAree t hereof
may forma ring. Specific exanples of R4 in the formula (GLiare a hydrogen
atom a fRUIPIFRERDAING gRPUPI A8 &t GFPUR BeBKeAeniedmbYarthieofioddowing

5 formula [5],
R*,P=N- [5]

wherein three R®s are independently of one another a hydrogen
10 atom, a halogen atom or a hydrocarbon group; they are the same
as or different from one another; two or three thereof may be
connected with one another; and two or three thereof may form a
ring.
Specific examples of R*® in the formula [5] are a hydrogen
15 atom, a fluorine atom, a chlorine atom, a bromine atom, an iodine
atom, amethyl group, an ethyl group, a n-propyl group, an isopropyl
group, a n-butyl group, a tert-butyl group, a cyclopropyl group,
a cyclobutyl group, a cycloheptyl group, a cyclohexyl group, a
phenyl group, a 1~naphthyl group, a 2-naphthyl group and a benzyl
20 group.
A s8till further example of the above-mentioned hetero
‘atom-containing group 1s a group represented by the following

formula [6],



10 atom a phenyl group, a 1-naphthyl group, a 2-naphthyl group, a
tert-butyl group, a 2, 6 -dine thyl phenyl group, a 2-f luorenyl .group, a
2- met hyl phenyl group, a 4-trifluoropnethyl phenyl group, a 4-nethoxyphenyl
group, a 4-pyridyl group, a cyclohexyl grdoup, a 2-isopropyl phenyl group, a
benzyl group, a nethyl group, a 15 triethylsilyl group, a

di phenyl nethyl silyl group, a 1-nethyl-I-phenylethyl group, a

1, 1-di net hyl propyl gmgup, a 2-chlorophenyl group and a pentafl uorophenyl
group. The above-nentfioned chelating |ligand of the hetero atom containing
group (L2) nmeaps a Ihgand having two or nore 45 coordinating position.
Speci fic exanphe heY eof ar acetyl acetonate, diimne, oxazoline,

bi soxazol i ne, tercyridine a Ihydrazone, di et hyl enetri am ne,

triethyl enetetranine, orp n, crown ether and cryptate. 5 Specific
exanpl es @f* the ghove- ne |oned al i phatic heterocyclic group of the hetero
at om cont ai are a pyridyl[§ioup, an N-substituted

i m dazol yl group andlan N—substltuted i ndazol yl group, and preferred is a
pyridyl group| The rfsidual group in the fornula [4] is preferably a 10
resi dual graupxgont a#wj ng a carbon, silicone, nitrogen, oxygen, . sul fur or
phosphor ugR*at om ~¢fir oughgthi ch residual group two L2 groups are connected
to each other (nahely, a residual group when ais 2 inthe fornmula [ 4 ])

; and nore preferaply a residual group, which contains froml to 3 atons
existing on a line connecting 15 said two L2 groups (nanely, when the

resi dual group has a branched chain, atons contained in the branched chain
are not counted).

wherein all R's are independently of one another a hydrogen atom,
a halogen atom, a hydrocarbon gfoup, a halogenated hydrocarbon
group, a hydrocarbyloxy group, a silyl group or an amino group:;
b they are the same as or dif%erent from one another; two or three
thereof may be connected with one another: and two or three
thereof may form a ring.
Specific examples of R* in the formula [6] are a hydrogen
atom, a fluorine atom, a chlorine atom, a bromine atom, an liodine
10 atom, a phenyl group, a l-naphthyl group, a 2-naphthyl group, a
tert-butyl group, a2, 6-dimethylphenyl group, a 2-fluorenyl group,
a 2-methylphenyl group, a 4-trifluoropmethylphenyl group, a
4-methoxyphenyl group, a 4-pyridyl group, a cyclohexyl group, a
2-isopropylphenyl group, a benzyl group, a methyl group, a
15 triethylsilyl group, a diphenylmethylsilyl group, a
l-methyl-1-phenylethyl group, a 1,l1-dimethylpropyl group, a
2-chlorophenyl group and a pentafluorophenyl group.
The above—mentioned chelating ligand of the hetero

atom-containing group (L?) means a ligand having two or more



Specific exanples of the residual group are are an al kyl ene group such as a
nmet hyl ene group, an ethylene group and a propylene group; a substituted

al kyl ene group such as a di net hyl net hyl ene 20 group and a

di phenyl net hyl ene group; a silylene group, a substituted silylene group
such as a dinethylsilylene group, a diphenylsilylene group and a
tetranethyl disilylene group; and a hetero atom such as a nitrogen atom an
oxygen atom a sulfur atom and a phosphorus atom Anmong them particularly
preferreddqnnﬁxﬁhtmngnpasﬁx;pmupSpybiﬂﬂqﬂex&mgmenuxhérebfmﬁhyInethylene
group (an isopropylidene group), a dinethylsilylene group, a 46

di et hyl si ladettya ayetitihattie 2 ddipheRy,| 6ka¥beNfe JIOLEbxDRSLidd C @R @8, the
hal ogen atomof X1 in the fornmula [4] are a fluorine atom a chlorine

atom a brawmgrda:ta%@d b tHPoh e A4 n@a@igéhfg?égfew%?ﬁétbO” glfoup

of X1 inthe formula 5 [4] arée an al kyl group, an a group, an ary

group and h rK%pyﬁﬁ?%H”%tﬁuyjéH&ﬁégéﬁﬁgééoan al kyl group having 1 to 20
0

carbon a an ara group havi ng carbon atons, an aryl group

havings6 to 20 c o] or .an alk | _qQrou haan 3. ta 2 carbon
atonEQ310 Exanplgégggf?% gﬁsmgé ﬁEHFlgﬁéda%qy - '4&}&? He 20

car bon atﬁe of X1.i.n the forEugﬁ 4L are a neth group, an ethyl] group,

a n-propy HSFSSSYC&&% §658p§ 5] ta?ﬂ pteHrC Bﬁﬁninﬁs%Eo%Ht Jye&8p, a
tart-butyl g gﬁ an i sobutyl roup, -pentyl group, a neopentyl group,
an anyl gfo Y- BEQWP - gradh;&’g sk tolh %%9@%&91 r9ERey| agdoap, a

n- dodecyl grou n- pentadecx group and a n-eicosyl group. Anong them
preferr edNF quSﬁéﬂ:szdg;.BGﬁzo Y1l group, and preferred is a pyridyl group.

The residual group in the formula [4] is preferably a
10 residual group containing a carbon, silicone, nitrogen, oxygen,
sulfur or phosphorus atom, through which residual group two LZ
groups are connected to each other (namely, a residual group when
a is 2 in the formula [4]): and more pr.eferably a residual group,
which contains from 1 to 3 atoms existing on a line connecting
‘15 said two L”? groups (namely, when the residual group has a branched
chain, atoms contained in the branched chain are not counted).
Specific examples of the residual group are are an alkylene
group such as a methylene group, an ethylene group and a propylene
.group; a substituted alkylene group such as a dimethylmethylene
20 group and a diphenylmethylene group: a silylene group; a
substituted silylene group such as a dimethylsilylene group, a
diphenylsilylene group and a tetramethyldisilylene group; and a
hetero atom such as a nitrogen atom, an oxygen atom, a sulfur atom
and a phosphorus atom. Among them, particularly preferred is a
25 methylene group, an ethylene group, a dimethylmethylene group (an

isopropylidene group), a dimethylsilylene group, a



an ethyl group, an isopropyl group, a tert-butyl group, an isobutyl group
or an anyl group. One or nore hydrogen atons contained in the
above-nmentioned 20 al kyl groups may be substituted with a hal ogen atom
such as a fluorine atom a chlorine atq a brom ne atom and an iodine
atom Exanpl es of the al kyl group havH%?].to 20 carbon atoms, which are
substituted with a hal ogen atom are a fluoronethyl group, a
trifluoronmethyl group, a chloronmethyl group, a trichloronethyl 25 group, a

f | uor oet hydiedhwls i ly zere afdawgr aet by | digploetpy 1L &0 Peréhelogopappy! group, a
perfl uorobutyl group, a perfluorohexyl 47 group, a perfluorooctyl group, a

per chl or opr opyl gpeopfia eiﬁﬁﬁhé@hﬁb%bblhﬁiBanaagoﬁcﬂ@&?rPHQﬂkp&bEn&h%Up
Further, one or nore hydrogen atons contained in the above-nentioned al kyl

groups may aheasubgt ki ybednwi Lo @'&%ﬁh WP, s e '?é&&?@hrgg%&“p

and an ethoxy group; an aryl oxy group such as a phenoxy group, or

| kyl I
ZLiveyéﬁ%ﬁ%&éﬁ%ﬁ%&‘?‘%@o%eb“ﬁévt?fr%h%gI:%BaB% PRI stk LBrtne foqmate
f I h t hyl
(3- methyl phenoESaBRaTEEFodpoUR (22 BEAg Kic AP Rat APl SE¥ougroup ana”an

2, 3-di : 2, 4- di net hyl ph I t hy
ar ot a'< ?&ﬂépﬁiﬁiﬂ%ﬁpﬁw&f%eyé@ aaicil‘i #/%fmggﬁﬁ)rlgehjeﬁyl 30eeRpPD
group, g 4- di net hyl_phenyl ) net hyl grou 5-di net hyl phenyl ) net hyl 15
group, % OBS 431 PH«}IY&haﬁyPyrIﬁmg dJr gap’-o garpon stomaetdylasyAngEPHBt hy |

group, having 6 to 20 carbon atoms or an alkenyl group having 3 to 20
carbon atoms.

10 Examples of the above-mentioned alkyl group having 1 to
20 carbon atoms of X' in the formula [4] are a methyl group, an
ethyl group, a n-propyl group, an isopropyl group, a n-butyl group,
asec-butyl group, a tert-butyl group, an isobutyl group, a n-pentyl
group, a neopentyl group, an amyl group, a n-hexyl group, a n-octyl

15 group, a n-decyl group, a n-dodecyl group, a n-pentadecyl group
and a n-eicosyl group. Among them, preferred is a methyl group,
an ethyl group, an isopropyl group, a tert-butyl group, an isobutyl
group or an amyl group.

One or more hydrogen atoms contained in the above-mentioned

20 alkyl groups may be substituted with a halogen atom such as a
fluorine atom, a chlorine atom, a bromine atom and an iodine atom.
Examples of the alkyl group having 1 to 20 carbon atoms, which
are substituted with a halogen atom, are a fluoromethyl group,
a trifluoromethyl group, a chloromethyl group, a trichloromethyl

26 group, a fluoroethyl group. a pentafluorocethyl group, a

perfluoropropyl group, a perfluorobutyl group; a perflucrohexyl



a (2,3,6-tinmethyl phenyl)nethyl group, a (3,4,5-tinethyl phenyl)nethyl
group, a (2,4,6-tinmethylphenyl)nethyl group, 20 a

(2,3, 4,5-tetranet hyl phenyl ) net hyl group, a

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

(2, 3,5, 6-tetranet hyl phenyl ) net hyl group, a (pentanethylphenyl)nethyl group,

an (ethyl phenyl)nethyl group, a (n-propyl phenyl)nethyl group, an

(i sopropyl phenyl ) met hyl group, 25 a (n-butyl phenyl)nmethyl group, a
( sec- but ybpkepy| pnperfllugrovetyd (drentp but eyl joptdyyl ggo0pp , aa
(n-pentyl phenyl ) net hyl group, 48 a (neopentyl phenyl)nethyl group, a
(n- hexyl pperghloebbultyar aupup an@-=0¢attiteibdndBinydraipup, a
(n-decyl phenyl ) met hyl group, a (n-dodecyl phenyl)nethyl group, a

napht hyl met hyl grepehand éfe &Pt RHBECHYHIBLBY a%ﬁupco%m%&%etdrqrﬂ tH£t erred
Is a benzyl group. 5 One or nore hydr ogen at ons cont ai ne

above- menh,9Pgdmedk 2bk¥h ?iﬁ EsgggﬁﬁgemﬁgbﬁélEHngi%hEQ A, 88ho ﬁnaﬁkg uch

as a fluorine atom a ch ne~at o rom ne atonran an |o I'ne-ato

o 09y B0 % R SR B 6 M BN LY

group such as™a phenoxy group, oF %
benzyloxy u es of the above- oned ar up havin to 20
carbon at orgrgg 31? %%‘%P?% 9F 8RBT A aﬁggﬂgiBﬁgrﬁﬁ‘ 0%9 58’15’% gs pd Pﬁf‘gﬁfl%‘ﬁ’oup,
a 3-tolyl group, a 4-tolyl group, a 2,3-xylyl group, a 2,4-xylyl group,

a2, 5- xyl y¥E8Bup, a2, 6-xyl yl group, a 3,4-xylyl 15 group, a 3,5-xylyl

rou a 2,3, 4- trrneth | phen roup, a 2,3,5-trinethyl phenyl rou a
g 3, 2 trimet hyl y p ¥1§ gbove mentioned aralkylygx.Poup >]/:1.':1vg:i.ngF')3' to

20 carbon atoms of X! in the formula [4] are a benzyl group, a
10  (2-methylphenyl)methyl group, a (3-methylphenyl)methyl group, a

(4-methylphenyl)methyl group, a (2,3-dimethylphenyl)methyl group,

a (2,4-dimethylphenyl)methyl group, a (2,5-dimethylphenyl)methyl

group, a (2,6-dimethylphenyl)methyl group,

a (3,4-dimethylphenyl)methyl group, a (3, 5-dimethylphenyl)methyl
15 group, a (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-timethylpheny1)methy1 group,
20 a (2,3,4,5-tetramethylphenyl)methyl group,

a (2,3,4,6-tetramethylphenyl)methyl group,

a (2,3,5,6~tetramethylphenyl)methyl group,

a (pentamethylphenyl)methyl group, an (ethylphenyl)methyl group,

a (n-propylphenyl}methyl group, an (isopropylphenyl)methyl group,
26 a (n-butylphenyl)methyl group, a (sec~-butylphenyl)methyl group,

a(tert-butylphenyl)methylgroup,a(n-pentylphényl)methylgroup,



4, 6-trimet hyl phenyl group, a 3,4,5-trinmethyl phenyl group, a
3,4,5-tetranet hyi phenyl group, a 2, 3,4, 6-tetranethyl phenyl group, a

3,5, 6-tetramet hyl phenyl group, a pentanethyl phenyl 20 group, an

hyl phenyl group, a n-propyl phenyl groyp, an I sopropyl phenyl group, a

- but yl phenyl group, a sec-butyl phenyl gﬁoup, a tert-butyl 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 25
n-tetrade@yl phepgntylpbpnya )maphiylyyrgupypa gmd hasyadiphungceme tigf 0 deoupATong
them preferred is a phenyl group. 49 One or nore hydrogen atons contai ned

in the abavé¢nrenitiyapeengl)nedGUPGBlp bea Subsdddpt gt 1 fnd@thal ngguﬁt om

such as a fluorine atom a chlorine atom a brom ne atom and an 1 odi ne

at om anaakKOEMdGE:?!Bh%HE(g )ﬁ%tﬁy@@%,g%oﬂﬁpﬁﬁﬂyﬁﬂleﬁl Xér% URnadQn°

;
aryl oxy group such as a phenoxy group; Or an ara oxy grodp sdch as a

e i o R e

20 carbon atons of X1 in~the ar é group,

group,s a crotyl 3-di phenyl - 2- pr.ape group. Anong them

Er Sf er eg is an (grh?;(# Ig%?%%iioh eﬁr‘e??ﬁ%%?ﬁowi%?ggeﬁfmﬁﬁggoneg
ydrocar roup .Q in ormula. 41 are_an al koxy group, an

ar al kyl ox%%i%&% %ﬂguﬁﬁ %?%I%‘?(f"g?%h{fudcﬁ SfEh & Hias-oge T SRy s§HuBShavi ng
1to 20 cgibon,aéons, an ;E aral kyl oxy group having 7 to 20 carbon atons or
an aryl oxy 9PoiRe LM ng Brivripe @kPdn abEermine atom and an iodine atom;

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
10 as a benzyloxy group.

Examples of the above-mentioned aryl group having 6 to 20
carbon atoms of X! in the formula [4] are a phenyl group, a 2-tolyl
group, a 3—t61y1 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

15 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 group, a
2,3,4,5-tetramethylphenyl group, a 2,3,4,G—tetramethylphenyl
group, a 2,3,5,6-tetramethylphenyl group, a pentamethylphenyl

20 group, an ethylphenyl‘group, a n-propylphenyl group, an
isopropylphenyl group, a n-butylphenyl 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

26 n-tetradecylphenylgroup,anaphthylgroupandananthracenylgroup.

Among them, preferred is a phenyl group.



Exanpl es of the above-nentioned al koxy group having 1 to 20 carbon atons
are a nethoxy group, an ethoxy group, a n-propoxy group, an i SOpropoxy
group, a n-butoxy group, a sec-butoxy group, 20 a tert-butoxy group, a

n- pent oxy group, a neopentoxy group, a n-hexoxy group, a n-octoxy group, a
n- dodecoxy group, a n-pentadecoxy group and a n-ei cosoxy group. Anong
them preferred is a nmethoxy group, an ethoxy group, an iSopropoxy group
or a tert-butoxy group. 25 One or nore hydrogen atoms contained in the

above- nenti oned Qalekoxymegreolparoggn ke diPebht Mt 8dawid Pha MW—%@E d&]‘
such as a fluorine atom a chlorine atom a brom ne atom and an

atonm an akoKygreuse® Ba b Ss@b el Pe¥Ya MR anlﬁﬂpgxﬁhgﬁém %%&%pﬁusgg .

aryl oxy group such as a phenoxy group; or an ara group “suc

benzyl oxy SlanG dEeATPh & ol e oEBRYES RERY.ONEG, A Ak o gLgun, havi no

7 to 20 carbon atons of X1 in the ornula

a( 2- net hyl p,.a (3 thyI heny net hoxy group, a
(4- et hyl ;ﬁ%% net Foxy g%gl%% agt %g?%e?f%ﬁ)%t HARXY FFHAHp: an

(2,4-dgne ho rou 10 a 2 5-di et hyi phenyl ) net hoxy group,
(2,6-di tr?g h% é!ﬁ%g? '%%f\% F%{ﬁfmxyag §uﬁ’—'d‘?%@tfh?+‘§ﬂﬂ§ﬁ PXEeghoy spradup,

(3, 5-di y hen net hoxy group, a (2, 3,4-trinethyl phenyl) net hoxy

oup, 1 ;P %?i%ﬁrnﬁ?@ﬁbhenyl)nethoxy group, a

,3,6-trinethy| henyl ) met hoxy group,
xamples of tlhe above-mentioned alkenyl group having 3 to

a
a
gr
(2
20 carbon atoms of X! in the formula [4] are an allyl group, a
methallyl group, a crotyl group and a 1,3-diphenyl-2-propenyl
10 grbup. Among them, preferred is an allyl group or a methallyl
group.
Examples of the hydrocarbyloxy group of X' in the formula
[4] are an alkoxy group, an aralkyloxy group and an‘ aryloxy group.
Preferred is an alkoxy group having 1 to 20 carbon atoms, an
15 aralkyloxy group having 7 to 20 carbon atoms or an aryloxy group
having 6 to 20 carbon atoms.
Examples of the above-mentioned alkoxy group having 1 to
20 carbon atoms are a methoxy group, an ethoxy group, a n-propoxy
group, an isopropoxy group, a n-butoxy group, a sec-butoxy group,
20 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-eicosoxy group. Among them, preferred
1s a methoxy group, an ethoxy group, an isopropoxy group or a
tert-butoxy group.

26 One or more hydrogen atoms contained in the above-

| mentioned alkoxy groups may be substituted with a halogen atom



a (2,4,5-trinethyl phenyl)nethoxy group, a (2,4,6-trimnmethyl phenyl)mnmethoxy
group, a (3,4,5-trinethyl phenyl)nethoxy group, 20 a o
(2,3, 4,5-tetranet hyl phenyl ) net hoxy group, a

(2, 3,4, 6-tetranet hyl phenyl ) net hoxy grou o @

(2, 3,5, 6-tetranet hyl phenyl ) net hoxy grou%?

a( pent anet hyl phenyl ) net hoxygr oup, ai (et hyl phenyl ) nmet hoxy group, a

(n-propyl phenyl ) net hoxy group, an (isopropyl phenyl)nethoxy 25 group, a
(n- but yl phus yasetehdityogrioep atan(,sec chiibytipbeaybnreahpxymifeodPomaand an
(tart-butyl phenyl ) net hoxy group, 51 a (n-hexyl phenyl)nethoxy group, a

(n-octyl phierddneratboyyagralfoxy yriotpletyh e Byhe BRERPYrSIPWAd 8n ethoxy
napht hyl met hoxy group and an ant hracenyl nmet hoxy group. Anong them

pref erred grov ;PARZYFPXY o) 0, ' in
i S A SR R R LR e e

t he above- nentioned ara

atom suckyrdwpd fldiPrHdde al;é:ﬁgs{uc lsé)]éé"‘r;ﬁt atom a brom ne atom and an

i odine atom an al koxy group hoxy group and an ethoxy group;
an arygoxy group phenox roup; .qr an aral kyl.oxy 10 group such as
a benzyl oxy grou%?gﬁgég%lgg & etﬁéogﬁowgpﬁgﬁﬂéﬁuﬂf %B%&g%?ﬁh? NP6
to 20 carb tong, of X1 in the formula [41 _are a phenoxy group, a
2- et hyl pﬁeﬁ%%@ Gronp™ %C%*“ﬁr&fr& ﬁﬁe%§°§w&& [4] Areai b EREPRX WIPDUD,
a 2, 3-dinet hyl nQx rouP, a2, 4 -dine thylphenog% group, 15 a
2, 5-di met Y lﬁ"r%tﬁbl me Bhex ¥ gRetRy Bhirsthytplgnyh) me thoxy group,
3 4-dinethy|ghenoxy group, a 3, 5-di net hyl phenoxy group,

a | —methylphenyi)methoxy group, a (2,3-dimethylphenyl)methoxy

group, a (2,4-dimethylphenyl)methoxy group,
10 a (2,5-dimethy1phenyl)methoxy group,
a (2,6-dimethylphenyl)methoxy group,
a (3,4-dimethylphenyl)methoxy group,
a (3,5-dimethylphenyl)methoxy group,
a (2,3,4-trimethylphenyl)methoxy group,
16 a (2,3,5-trimethylphenyl)methoxy group,
a (2,3,6-trimethylphenyl)methoky group,
a (2,4,5-trimethylphenyl)methoxy group,
a (2,4,6~trimethy1pheny1)methoxy group,
a (3,4,5-trimethylphenyl)methoxy group,
20 a (2,3.,4,5-tetramethylphenyl)methoxy group,
a (2,3,4;6-tetramethylphenyl)methoxy group,
a (2,3,5,6-tetramethylphenyl )methoxy group,
a(pentamethylphenyl)methoxygroup,an(ethylphenyl)methoxygroup,
a (n-propylphenyl)methoxy group, an (isopropylphenyl)methoxy
25 group.a(n-butylphenyl)methoxygroup,a(sec-butylphenyl)methoxy

group, a (tert-butylphenyl)methoxy group,



-tert-butyl - 3- net hyl phenoxy group, a 2-tert-butyl-4-nethyl phenoxy group,
-tert-butyl -5-net hyl phenoxy group, 20 a 2-tert-butyl-6-nethyl phenoxy

up, a 2,3,4-trimethyl phenoxy group, a 2,3,5-trinmethyl phenoxy group, a

, 6-trimethyl phenoxy group, a 2,4,5-tgjnmethyl phenoxy group, a

, 6-trinmethyl phenoxy group, a 2-tart-butyl -3, 4-di net hyl phenoxy group, a
art-butyl -3, 5-di net hyl phenoxy group, 25 a

e

rt-butyl - 3 6- dlnethyl henoxy group, a
% l‘mf JyY FWP - gz(naoctylphenyl)methoxy group,

r

di-ter
ert-butyl - 4 5- dlnethylfhenoxy group, a

,6-di-ter®- (b’tn CYLpRe Yyl pretlosyy ggoopp  aa NaApbthylmethykphenouy gidun a
, 3,4, 5- tetranethylphenoxy group, a 2-tert-butyl-3,4,5-trimethyl phenoxy
roup, 5 aamtizracenybuetnexhydphepoxymenguthe, preferred is a benzyloxy
ert-butyl-3,4,6-trinmethyl phenoxy group, a

d|-tergr¢upy1 3, 4-di net hyl phenoxy group, a 2,3,5, 6-tetranethyl phenoxy
roup, a 2-tert-butyl-3,5,6-trimethyl phenoxy group, 10 a

, 6-di Bt er t - but ybond, Srdgalch Hyhany D ohReNiareLIv .gegxswegf oup, - an

t hyl phenoxy group, a n-propyl phenoxy group, an 1sopropylp enoxy group, a

but yl phm&f&laraﬂk§§8xgl%ﬁ’$%@ﬁﬁﬁybg QR 13 R gt ngé ﬁ%ﬁgggé o b

n- hexyl phenoxy group, phenoxy group, up,
n-tetradgy ARenoy¥y groHe, aeomépgtéﬁfxrgfougt&ﬁf’ 2 28R Yand an

lodine atom; an alkoxy group such as a methoxy group and an ethoxy
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group; an aryloxy group such as a phenoxy group; or an aralkyloxy

10 group such as a benzyloxy group.

Examples of the above-mentioned aryloxy group having 6 to
20 carbon atoms of X' in the formula (4] are a phenoxy group, a
2-methylphenoxy group, a 3 -methylphenoxy group, a 4-methylphenoxy
group, a 2,3-dimethylphenoxy group, a 2, 4 ~dimethylphenoxy group,

15 a 2,5-dimethylphenoxy group, a 2,6-dimethylphenoxy group,

a 3,4-dimethylphenoxy group, a '3,5-dimethylphenoxy group,
a 2-tert-butyl-3-methylphenoxy group,
a 2-tert-butyl-4-methylphenoxy group,
a 2-tert-butyl-5-methylphenoxy group,

20 a 2-tert-butyl-6-methylphenoxy group, a 2,3,4-trimethylphenoxy
group, a 2,3,5-trimethylphenoxy group, a 2,3,6-trimethylphenoxy
group, a 2,4,5-trimethylphenoxy group, a 2,4,6-trimethylphenoxy
group, a 2—tert—buty1—3,4-dimethylphenoxy group,

a 2-tert-butyl-3,5-dimethylphenoxy group,

26 a 2-tert-butyl-3, 6-dimethylphenoxy group,

a 2,6-di—tert—butyl—3-methylphenoxy group,



group. One or nore hydrogen atons contained in the above- nentioned aryl oxy
groups nmay be substituted with a hal ogen atom 20 such as a fluorine atom
a chlorine atom a brom ne atomand an iodine atom an al koxy group such as
a nmet hoxy . group and an ethoxy group; a%;gryloxy group such as a phenoxy
group; or an aral kyloxy group such as a benzyloxy group. X1 in the
above-nentioned fornmula [4] is nore preferably 25 a chlorine atom a

nmet hyl group, an ethyl group, a n-propyl group, an isopropyl group, a
n-butyl grfou, t e trettHasd 4roublmein vl pitsyosB grpwpp, a n- propoxy group, an
| sopropoxy group, a n-butoxy group, a trifluoronethoxy group, a phenyl
group, a phénéxydigrtean; - ity -6t -die ther Iphengstyp ey, group, a 3, 4,
5-trifluorophenoxy group, a pentafluorophenoxy group, a

2,3, 5, 6-t @ 13af4l, Sortoridnelt Iyanttadit dity GRRAPXYa O 03 OF - e PEAEYEhPI BHBnokY t he
above-nentioned fornmula [4], each nunber of "a" and "b" is suitably

sel ected depepdi RO 24T 5 BiAlANCE, @,fSJ\ﬂZrilﬂ@‘ﬁ{;",llﬂ;mnediqﬁgf Slsi'é&g]?i um atom a

zirconiumatomor a hafniumatom each of eferably 2. 10

Specific %XQUB|Q%GQEdﬂ%%ﬂéﬁﬂyiﬁﬂéﬁbﬁgﬁgﬁo%H”WK“”“i represented by the
e tr

above;nentioned formula [4], "wherein _'ansition nmetal atomis a
o AL TR O D A S s
BB KB A SR L M S o
bi's(n-but gl g5l gpent agignel bl bALL YR, igshl ot de.
a 2-tert-butyl-3,5,6-trimethylphenoxy group,
10 a 2,6-di-tert-butyl-3, 5-dimethylphenoxy group,
a pentamethylphenoxy group, an ethylphenoxy group,
a4 n-propylphenoxy group, an isopropylphenoxy group,
a n-butylphenoxy group, a sec-butylphenoxy group,
a tert-butylphenoxy group, a n-hexylphenoxy grdup,
15 a n-octylphenoxy group, a n-decylphenoxy group,
a n-tetradecylphenoxy group, a naphthoxy group and an anthracenoxy
group.
One or more hydrogen atoms contained in the above-
mentioned aryloxy groups may bé substituted with a halogen atom
20 such as a fluorine atom, a chlorine atom, a bromine atom and an
iodine atom; 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.
X' in the above-mentioned formula [4] is more preferably
26 achlorine atom, a methyl group, an ethyl group, a n-propyl group,

an isopropyl group, a n-butyl group, a methoxy group, an ethoxy



b
b
b
b
b
b
bi
bi
bi
bi

s(tert-butyl cycl opentadi enyl)titani umdichloride,

s(1,2-di nmet hyl cycl opent adi enyl )titani um di chl ori de,

s(1, 3-di net hyl cycl opent adi enyl )titani um di chl oride, 20

s(Il -met hyl - 2-et hyl cycl opent adi enyl ) ti tsgni um di chl ori de,

Ss(1-net hyl - 3- et hyl cycl opent adi enyl )titani um di chl ori de,

s(1- met hyl - 2- n- but yl cycl opent adi enyl )ti tani um di chl ori de,

s(1- et hyl - 3-n-butyl cycl opent adi enyl )titani um di chl ori de,

s(1- met VP | ROpTRIYPRYY | B adineApPpriopamyugrdiuphl am-deit @& group,
s(1- et hyl - 3-i sopropyl cycl opent adi enyl ) titani um di chl ori de,

s(1-t er & BHLFlLupromeliyiosyc gsmant.adi hdntl tarumm d gihendte, gbdupbi &

(1-tert-butyl-3-nethyl cycl opentadienyl) titaniumdichloride,

b
b
b
b
di
b
bi
bi
bi
bi
bi
bi

s(1, 2, 32t 6+t hgirey bludjyaphadioxyy §rbupard BMadiscirard1d®rophenoxy group,
s(1,2,4-trimethyl cycl opentadi enyl)titani um dichl oride,
s(tetraaepbytayrhiopephastionyy lgidulpaniaim & ohldrddi&afl yoro-4 - , ,
s(pent anmet hyl cycl opent adi enyl)titani umdi chloride, bis(indenyl)titanium
chl @i dpentRE$GArophehvkst GRlyGr g nde 4t gyl di chl ori de,
s(fluorenyl)titant am drc Ig?idg,%g?g(gﬁg%éﬁy?ﬂggﬁ§l)titaniun1 di chi ori de,
s[2-(bis-3,5-ty4d 0 h i titani umdichl orj de
oeasPy PRyl FEERLE £ €1y SRR Thbes o f e ana

S (4-tert-butyl eny ani um d

4-tgif henyl,) i |].. titaniumdichloride, , 2
5 A A el AT YRR S 1 o o
s[ 2-(

[ 2-
[ 2-
[ 2-
2- (3, bz dj nethyl phenyl ) i ndenyl ] ti t ani di chl ori d
315 (et et 1ORER S hanyArorud R, ACP @R, bRFum atom, each of

cyclopentadig%y (pent nethg%éﬁghigegtadienyl) titani umdichlori de,

cyclopenta%ie

(i hdeh§! PT

10 Specific examples of the transition metal compound
represented by the above-mentioﬁed formula [4], wherein the
transition metal atom is a titanium atom, a zirconium atom or a
hafnium atom, are bis(cyclopentadienyl)titanium dichloride,
bis(methylcyclopentadienyl)titanium dichloride,

15 bis(ethylcyclopentadienyl)titanium dichloride,
bis(n-butylcyclopentadienyl)titanium dichloride,
bis(tert-butylcyclopentadienyl}titanium dichloride,
bis(1l,2-dimethylcyclopentadienyl)titanium dichloride,
bis(l,3—dimethy;cyclopentadienyl)titanium dichloride,

20 bis(1-methy1-2-ethylcyclopentadienyl)titanium dichlorigde,
bis(l-methyl-3-ethylcyclopentadienyl)titanium dichloride,
bis(1—methyl-2-n—butylcyclopentadienyl)titanium dichloride,
bis(1-methyl-3-n-butylcyclopentadienyl)titanium dichloride,
bis(l—methyl—2-isopropylcyclopentadienyl)titanium dichloride,

25 bis(l-methyl—3—isopropylcyclopentadienyl)titanium dichloride,

bis(l-tert-butyl—2-methylcyclopentadienyl)titaniumdichloride,



di chl ori de, cycl opentadienyl (fluorenyl)titani umdichloride,

I ndenyl (fl uorenyl)titani umdichloride,

pent anet hyl cycl opent adi enyl (i ndenyl )titani um di chl oride, 20

pent amet hyl cycl opent adi enyl (fl uorenyl)titani umdichlori de,

cycl opent adi enyl ( 2- phenyl i ndenyl )tit ani un? @i chl ori de,

pent anet hyl cycl opent adi enyl (2- phenyl i ndenyl )titani um dichloride,

di met hyl si | yl enebi s(cycl opent adi enyl )ti-tani um di chl ori de,

di met hyl si | ylenebt sf2-pet Py} gyakbenentadil 6prhtaddentll) &airamidincdd cHisleide,
di met hyl silyl enebis (3-nethyl cycl opentadi enyl) titaniumdichloride, 55

d!”Ethy|3!|Wi§@Ebi§ﬁ2tf1ﬁé%M#QM?EQBBEB%QH@@MF&BEﬁﬂahﬁﬁh Qi ehhQrige,,
d|nethyIS|Iernebls(S-n-buty cycl opentadi enyl') * titaniumdichloride,

di hvl o | : ot . : : i chlar | de.
et o o1 HHEDEDS &4 s UL SuShoRaTEag SpY MR B el e,
di hyl si | i s(2, 5-di I I ' I ti ' i chl oride,

ai ot iyl of 1510 ERr S S Tk ¥ RoH o F SR BarGRYRR F-EBRPEACA chi or | de.
di h il bi s(2, 3-ef hyl hyl| I t adi | ) ti tani 10

i chi of Pale, VA R (5T LT SP ot HoRL T ot h§PoJ EMOBERESBFSRFH) 1 t ani um
di chl ori de, dinethylsiIéienebis(ZIS-ethylnEIhyIcyclopentadienyl)titanium

di chl ori de,PHE IR 9RARY) G tgpiwppadenlaraday| met hyl cycl opent adi enyl ) ti tani um

di chl ori de,
bis(4,5,6,7-tetrahydroindenyl)titanium dichloride,

bis(fluorenyl)titanium dichloride, bis(2-phenyindenyl)titanium
dichloride, bis[2-(bis-3,5-trifluoromethylphenyl)indenyl]

10 titanium dichloride, bis[2-(4-tert-butylphenyl)indenyl]
titanium dichloride, bis[2-(4-trifluoromethylphenyl)indenyl]
titanium dichloride, bis[2-(4-methyphenyl)indenyl]titanium
dichloride, bis[2-(3,5-dimethylphenyl)indenyl]titanium
dichloride, bis[2-(pentafluorophenyl)indenyl]titanium

156 dichloride, cyclopentadienyl(pentamethylcyclopentadienyl)
titanium dichloride, cyclopentadienyl(indenyl)titanium
dichloride, cyclopentadienyl(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, dimethylsilylenebis(2-methylcyclopentadienyl)

25 titanium dichloride, dimethylsilylenebis

(3-methylcyclopentadienyl) titanium dichloride,



di
di

di
di
di
di
di
di
di
di
di
di
di

di
di
di
di
di

met hyl sil yl enebi s(2, 3, 4-trinmethyl cycl opentadi enyl)titanium dichloride,
nmet hyl sil yl enebi s(2, 3, 5-tri nethyl cycl opentadi enyl )titanium 20

i chl oride, dinethylsilylenebis(tetranethylcyclopentadienyl)titani um

chl ori de, dlnethyIS|Ierneb|s(|ndenyl) i tani um di chl ori de,

met hyl si | yl enebi s( 2- nethyllndenyl)tlt um di chl ori de,

nmet hyl sil yl enebi s(2-tart-butylindenyl)titaniumdichloride, 25

met hyl si | yl enebi s(2, 3-di net hyl i ndenyl )titani um di chl ori de,

met hyl sidipedihum si Y2l eneliis t 2 imehiyy logebypent adashym) diehhauimde, 56
met hyl si | yl enebi s(2- et hyl - 4-i sopropyl i ndenyl )titanium dichloride,
net hyl sidydhelreehidy{ 4, dinettay NEENyl S1id b 28{ 310h - Ba ek 8y bﬂspentadlenyl)
met hyl si | yl enebi s(2- net hyl -4, 5- benzi ndenyl) tltanlun1d|chlor|de

met hy| siditeene dizmhandd ndfﬂwéﬁﬁﬂ@ﬂﬂ%ﬁéﬁb%or i de,

net hyl si | yl enebi s(4- phenyli'ndenyl)titanium di chl ori de,

| E%IZII%I%%E‘*.&?@?Q“M eﬁ‘%ﬁ%‘%’ﬂnden i L e o de, 10

ot ] s e ?@@M%@% it *rwﬁﬂ?ef##?ﬁ%rﬁf‘a#wﬂ# chi Eppagn

ot hy o *@?ﬁ%e% SREGES, Lt%%mén”%’s( T RBH TR B R SR ePY A,

met hyl iyl ene ”dli Eﬁ’t' %%'eo,p%nitm%qc'heyriyslflylénnedbelng ')titaniumdichloride,
(3,4-dimethylcyclbpentadienyl) titanium dichloride,
dimethylsilylenebis(z,3—ethylmethylcyclopentadienyl)titanium

10 dichloride,
dimethylsilylenebis(z,4~ethylmethylcyclopentadienyl)titanium
dichloride,
dimethylsilylenebis(2,5-ethylmethylcyclopentadienyl)titanium
dichloride,

15 dimethylsilylenebis(3,5-ethylmethylcyclopentadienyl)titanium
dichloride,
dimethylsilylenebis(z,3,4—trimethylcyclopentadienyl)titanium
dichloride,
dimethylsilylenebis(z.B,5-trimethylcyclopentadienyl)titanium

20 dichloride,
dimethylsilylenebis(tetramethylcyclopentadienyl)titanium
dichloride, dimethylsilylenebis(indenyl) titanium dichloride,
dimethylsilylenebis(2-methylindenyl)titanium dichloride,
dimethylsilylenebis(2-tert-butylindenyl)titanium dichloride,

25 dimethylsilylenebis(2,3-dimethylindenyl)titanium dichloride,

dimethylsilylenebis(2,4,7—trimethylindenyl)titaniumdichloride,



di mret hyl si |l yl ene(tetranet hyl cycl opentadi enyl) (indenyl)titani um
dichloride, dinethylsilylene (cyclopentadienyl)(fluorenyl)titanium

di chl oride, 20 dinethylsilylene(nethylcyclopentadienyl)(fluorenyl)titanium
di chl oride, dinethylsilylene(n-butylcyclopentadienyl) (fluorenyl)titanium
di chl oride, dimethylsilylene(tetranethyl cy&bopent adi enyl)

(i ndenyl)titaniumdichloride, 25 -

di met hyl si |l yl ene(i ndenyl ) (fl uorenyl)titani umdichl oride,

di met hyl si | yl dambithff kioraanlebtiist(@imePndiicly. ord . .
dinethylsiIylene(cyclope??édieny#) (te?Pgﬁb?ﬁtﬁgﬁgi%ﬁﬁﬁiﬁﬁ%%ﬁ&S??%%ﬁium

di chl ori de, dh&ﬁlb¥h8htyh@ﬁ%@h@ﬁ%ﬁ?@%@%@%ﬁ%g%p%mﬁ$Héiﬁﬁ%?%%%?ﬁﬁ?ﬁ%%m

fluorenyl)titani umdichloride, "cyc enta nyltitan

( y y

pent amet hyl cygh epest-aghenyl ki | t ichh ride
cyclopentadienyl(g?nethylé%&g%ﬁngg%Hﬁﬁﬁﬁ ﬁ@ﬁ&dmgﬁayl'4'S'beHZindenYl)
cyclopentadiegy# P@go n% Lt ani,um di chl ori de,

cycl opent adi eny @, -d#x #h?Fﬁﬂ@nyl)titaniun1dich|oride,

cyclopent%pigﬁ | éhGidiisogroB%I hengl)tiganiun1dich|oride, 10

cycl opent adi € %T pLEtiyene FEFDE APY}indanyditditenism ddchloride,
pent anet hyl cy qgentadienXI(Z,G-dinethylphenyl)titaniun1, di chl ori de, pent
anet hyl cycl o ?ﬂ¥%ﬁ4%@,%ﬂ?higfﬁppbpbeﬁedyhyl)titaniumldﬁcMLmﬁﬂﬂe,
pent amet hyl cycl opent adi enyl (2, 6-tert-butyl phenyl)titanium 15 dichloride,
indenyl(2,6-cﬁ%@ﬁﬁﬂiﬁﬁA%ﬂ&%ﬂ@bls(2am@bhyﬂ+¢hphehﬂﬁindenyl)titanium
fluorenyl (2, 6-diisopropyl phenyl)titanium dichloride,

y | propyl p y
dichloride, dimethylsilylenebis(2—methyl-5-phenylindenyl)
titanium dichloride,

10 dimethylsilylenebis(2-methyl-4-naphthylindenyl)titanium
dichloride, dimethylsilylenebis(4,5,6,7-tetrahydroindenyl)
titanium dichloride, dimethylsilylene(cyclopentadienyl)
(indenyl)titanium dichloride,
dimethylsilylene(methylcyclopentadienyl)(indenyl)titanium

16 dichlorige, dimethylsilylene(n-butylcyclopentadienyl)
(indenyl)titanium dichloride,
dimethylsilylene(tetramethylcyc1opentadienyl)
(indenyl)titanium dichloride, dimethylsilylene
(cyclopentadienyl)(fluorenyl)titanium dichloride,

20 dimethylsilylene(methylcyclopentadienyl)(fluorenyl)titanium
dichloride, dimethylsilylene(n—butylcyclopentadienyl)
{fluorenyl)titanium dichloride,
dimethylsilylene(tetramethylcyc1opentadieny1)
(indenyl)titanium dichloride,

25 dimethylsilylene(indenyl)(fluorenyl)titanium dichloride,

dimethylsilylenebis(fluorenyl)titanium dichloride,



(tert-butyl am do)tetranet hyl cycl opent adi enyl -1, 2-et hanediyl - titanium

di chl oride, (nethylam do)tetranethyl cycl opentadi enyl

-1, 2-ethanediyl-titaniumdichloride, 20

(et hyl am'do) t et ranet hyl cycl opent adi enyl - L, 2- et hanedi yl - titanium

di chl ori de, (tart-butylanido)tetranethyléyclopentadienyldinethylsilane
titani umdichloride, (benzylam do)tetranethyl cycl opentadi enyl di net hyl sil ane

25 titanium di chl ori de,

( phenyl pho8phedbyd et damenieyloyydlopeertaatiesryal )i met hyl sil ane 58 titanium
dichloride, (tert-butylam do)indenyl-1,2-ethanediyl titaniumdichloride,

(tert-but ykaetdehethyabydiopedeayiehyd-)etikanadin laidHp di chl ori de,
(tert-butylam do)fluorenyl-1,2-ethanediyl titanium 5 dichl’oride,

(tert-but yaaméﬁnylﬁﬂ@gybdbmb*&%&b%@qc?iﬁgﬁ,?:e?&@a@i%qugi de,

(tert-butylam do) tetrahydroindenyl dinme ane trtaniumdichloride,

P T

e o Cove{ Ao o) BB LT ARSI IS, T R

di ol o deY TR R ERDY L b TR e cobiupoRt aiemseni t ani um

di el or i deyy Xl QPENE A PV A& 0ES | LYL BOL Bany r acenyl) titanium
cyclopentadienyl(z,6—dimethylphenyl)titanium dichloride,
cyclopentadienyl(z,6-diisopropylpheny1)titanium dichloride,

10 cyclopentadienyl(z,6—di-tert-butylphenyl)titanium dichloride,
pentamethylcyclopentadienyl(2,6-dimethylphenyl)titanium
dichloride,pentamethylcyclopentadienyl(2,6-diisopropylphenyl)
titanium dichloride,
pentamethylcyclopentadienyl(2,6-tert—butylphenyl)titanium

15 dichloride, indenyl(2,6-diiSopropylphenyl)titanium.dichloride,
fluorenyl(z,6—diisopropylphenyl)titanium dichloride,
(tert-butylamido)tetramethylcyclopentadienyl—1,2-ethanediyl-
titanium dichloride, (methylamido)tetramethylcyclopentadienyl '
-1,2-ethanediyl-titanium dichloride,

20 (ethylamido)tetramethylcyclopentadienyl—1,2-ethanediyl-
titanium dichloride,
(tert-butylamido)tetramethylcyclopentadienyldimethylsilane
titanium dichloride,
(benzylamido)tetramethylcyclopentadienyldimethylsilane

25 titanium dichloride,

(phenylphosphido)tetramethylcyclopentadienyldimethylsilane



dichloride, 2,2'-thiobis[4-nmethyl-6-tert-butyl phenoxy]titanium dichloride,
2,2' -thiobis[4-methyl-6-(1-nethylethyl) phenoxy]titaniumdichloride, 20
2,2' -thiobis[4,6-dinmethyl phenoxy]titaniumdichloride, 2,2
-thiobis(4-methyi-6-tert...butyl phenoxy) Eitaniun1dich|oride,
2,2'-nethylenebis(4-nethy|-6-tart-buty|pgenoxy)titaniun1 di chl ori de,

2,2' -ethyl enebi s(4-nethyl -6-tert-butyl phenoxy) titaniumdichloride, 25
2,2" -sul finyl bi s(4-nmethyl-6-tert-butyl phenoxy)titanium dichloride,

2,2' - (4, 4 tetaninw: dichéprifet y(tert-bhitylemddp)) iF@ertyil-ani 2we diaiddiy He,
(di-tert-butyl -1, 3-propanedi am do)titani um dichl oride,

(di cycl ohekytanigmpdbphhedidsido)titani um di chl oride,
[bis(trimethylsilyi)-1, 3-propanedi am do]titaniumdichloride, 5

[bis(tert- pteyt dblmﬁrharhiﬁby’tétiaﬁyﬁﬁsa_ﬁﬁﬁéﬂyémlq_Q]—b't&ﬁ'h'e‘t’ﬁ]yld'ﬁmdé?{:ihg@’

[ bi s(2, 6-di net hyl phenyl ) -1, 3- propanedi am do] titaniumdichloride,

bi (2, 6- i
[ 01 S(2, 6. i - Tort but y1 gy S S PELAR oL L Pf oot e pme,

)R S ) L bal oS A RSN e

et ort SR D el e LA AT e

ot Sahetihed AN AERLY | | POLE CLE T AR18E) £1ibEang ol Rethy o1 1ane
titanium dichloride,
(dimethylaminomethyl}tetramethylcyclopentadienyl titanium(Il)

10 dichloride, (dimethylaminoethyl)tetramethylcyclopentadienyl
titanium(Il) dichiloride,
(diméthylaminopropyl)tetramethchyclopentadienyl titanium(Il)
dichloride, (N-pyrrolidinylethyl)tetramethylcyclopentadienyl
titanium dichloride,

15 (B—dimethylaminoborabenzene)cyclopentadienyl titanium
dichloride,cyclopentadienyl(9-mesitylboraanthracenyl)titanium
dichloride,2,2'-thiobis[4-methyl-6-tert—buty1phenoxy]titanium

p dichloride, 2,2'-thiobis[4-methyl-6-(1—methylethyl)
phenoxyltitanium dichloride,

20 2,2'-thiobis[4,6-dimethylphenoxy]titanium dichloride,
2,2'-thiobis(4-methyl-s-tert-butylphenoxy)titaniumdichloride,
2,2'-methylenebis(4-methyl—s-tert-butylphenoxy)titanium
dichloride, 2,2"-ethylenebis(4-methyl-6-tert-butylphenoxy)
titanium dichloride,

25 2,2'-sulfinylbis(4-methyl-6-tert-butylphenoxy)titanium

dichloride, 212'-(4.4'.6.6'-tetra-tert-butyl-l,l'—biphenoxy)



borate] titaniumtrichloride, [tris(3,5-dinethylpyrazolyl)nmethyl]titanium
trichloride, [tris(3,5-diethylpyrazolyl)nethyl]titaniumtrichloride and 20
[tris(3,5-di-tert-butyl pyrazolyl)nethyl]titaniumtrichloride; conpounds
formed by changing the term"titaniunt tained in each of the
above- nenti oned conpounds to the term"zirconium or "hafniunm; conpounds
formed by changing the term dinethylsilylene contained therein to the
tern1"net 1. ene" 25 " et hyl ene", dlnethylnethylene (|sopropyI|dene)

" di pheny! fetidpieie-dichiiefige si |yl ene”, "di phenylsilyl ene” or 60

dlnethoxy5|lylene ; compounds forned by changing the term "dichloride"
contalned ﬁﬁeﬁani1hutﬁﬁ?lﬁ&fpfqpanémmamﬂﬁo)tithniﬁmr@p@M1dﬁide

"di i sopropoxi de", "di-n-butoxide" "di i sobut oxi de", "di-tert- butoxide",

"d|phenoxmdibydiohmxykyﬂeﬁJpanHﬁEﬂKaﬁihﬁ)ti%anium dichloride,
"di (2,6-di-tert-butyl phenoxide)"; and conpounds forned by changlng t he

term'%rl¢hh@ﬂtdﬂh9@wy¥§ﬂ3¥1ﬁjmﬂgﬂﬂkéﬁhﬁéﬁi&ﬁﬁutOX(f tr||so%r%oxfde

tri-n-propoxide" trllsopropOX|de

LLrT- LT ¢ {Buborbae bulQ diklRARARY ARy - { 14 'ﬁl&?%rfédi%f FEetsaiin, o,

“tri(2,6-di-tert-butyl phenoxide)”.

et al comgedAdodEfedi IrrF,t_‘_F ¥ loSig! Hlﬁ{é%h?i?ﬁeg}y&})?%?]ylr)o(parpehffa X:IYAoi tani um

di chl ori de, dinethyl's é(cyc

3- et hyl X n1d|chlor|de
glnethyysF%th%g?céé g%%% glenyl)(S 5-di et hyl - 2- phenoxy)

[bis(z,6-diisopropylphenyl)-1,3-propanediamido]titanium
dichloride, [bis(2,G—di-tert-butylphenyl)-1,3-propanediamido]
10 titanium dichloride,
[bis(triisopropylsilyl)naphthalenediamido]titaniwndichloride,
[bis(trimethylsilyl)naphthalenediamido]titanium dichloride,
[bis(tert-butyldimethylsilyl)naphthalenediamido]titanium
dichloride, [hydrotris(B,5—dimethylpyrazolyl)borate]titanium
16 trichloride, [hydrotris(3,5-diethylpyrazolyl)borate]titanium
trichloride, [hydrotris(3,5-di~tert—butylpyrazolyl)
borate]titanium trichloride,
[tris(3,5—dimethylpyrazolyl)methyl]titanium trichloride,
[tris(3,5-diethylpyrazolyl)methy;]titanium trichloride and
20 [tris(3,5-di-tert—butylpyrazolyl)methyl]titanium trichloride;
compounds formed by changing the term “titan:l.um" contained in each
of the above-mentioned compounds to the term *zirconium® or
"hafnium”; compounds formed by changing the term
"dimethylsilylene” contained therein to the term "methylene",
2b Tethylene", "dimethylmethylene (isopropylidene)”,

“diphenylmethylene”, "diethylsilylene”, "“diphenylsilylene" or



titani umdichlori de,

di met hyl si | yl ene(cycl opent adi enyl ) (3-tert-butyl-2-phenoxy)tit anium

di chl ori de, 20 dinethylsiIyIene(cyclopentadienyl)(3-tert-butyl-5-nethy|-2-
phenoxy)titani um di chl ori de,

di met hyl si | yl ene(cycl opent adi enyl ) (3, 5- dl-tert butyl - 2- phenoxy) titani um
di chl oride, dinethylsilylene(cyclopentadienyl)(5-nethyl-3-phenyl-2- 25

phenoxy) ti t.ani um di chl ori de,
di net hyl si | FEH%E?EF&&@&@&& enfFrrpILnds: foumddiibetdhdnging Ble term

5-met hyl - 2- phenoxy) titani um di chl ori de,

di et hyl si | $eRePE}ERGpeansaionyl b@:namhwbdtna|ﬁﬁﬁmnﬂdméﬁhoxide"
2- phenoxy) titani um di chl ori de,
d|nethyIS|TQLenepcyprpéefadldmybbbﬁopekhdbutyhdirﬁﬂﬂﬁg@kﬁae
phenoxy)titani um di chl ori de,
d|nEthyIS|F@ibﬂ&buyckmaentaddgnyéfe3bhgbkiagbylﬂﬁggﬂéyakf&e¢men0XY)
titani um di chl ori de,

d|nethyiS|raiep@ﬁgagiggggégghggyhé § 8, gzdi anyl - 2- phenoxy) titanium
di chloride, 10 dinethylsilyl ene(cycl opentadi enyl) (3-phenyl -2-phenoxy)

tit d
d: ot Ih;lmm T?/?éeﬁ;% g(g%:?g%é%tb%t% TSI EaBAt hoRPS. FPTPPERMSFOTMechIN i de:

d o . m; i ned i h of th
bove nent | e OO (b EoTL 8 P hperhy therenar spube term

fgnPﬁgn?:r¢§g£g¥kg§&éguuuyrgatruiéggégldeyclQggggggbgg¥in%%ntalned therein

"tri-n-butoxide”, "triisobutoxide”, "tri-tert-butoxide”,

10 “triphenoxide”, "tri(pentafluorophenoxide}” or
“tri(z,6-di-tert—buty1phenoxide)".

Further examples of said transitidn metal compound are
dimethylsilylene(cyclopentadienyl)(z—phenoxy)titanium
dichloride, dimethylsilylene(cyclopentadienyl)

16 (3-methyl-2-phenoxy)titanium dichloride,
dimethylsilylene(cyclopentadienyl)(3,5—dimethyl—2-phenoxy)
titanium dichloride,
dimethylsilylene(cyclopentadienyl)(3-tertrbutyl-2*phenoxy)tit
anium dichloride,

20 dimethylsilylene(cyclopentadienyl)(3-tert-butyl—5—methyl-2-
phenoxy)titanium dichloride,
dimethylsilylene(cyclopentadienyl)(3,5-di-tert—butyl-2-
phenoxy)titanium dichloride,
dimethylsilylene(cyclopentadienyl)(5-methyl—3-phenyl—2-

25 phenoxy)titanium dichloride,

dimethylsilylene(cyclopentadienyl)(3-tert-butyldimethylsilyl—



"met hyl cycl opent adi enyl ", "n-butyl cycl opent adi enyl "

"tert-butyl cycl opentadi enyl”, "tetranethlycycl opentadi enyl "
"trimethylsilylcyclopentadienyl™, "indenyl" or "fluorenyl"; 20 conpounds
formed by changing the term"(2-phenoxy)"6 ontained therein to the term
"(3-phenyl - 2- phenoxy) ", "(3-trinethylsilyl-2-phenoxy)" or

"(3-tert-butyl dinmethylsilyl-2-phenoxy)"; conpounds formed by changing the
term "di net hyl silylene" contained therein to the term25 "nethyl ene",
"et hyl ene", 2*@e kY hy Rnbhepbayd tiiteogrop@diiclidwe)ide, "di phenyl net hyl ene",

"di ethylsilylene", "diphenylsilylene" or 62 "dinethoxysilylene"; and
conpounds féimethpysthghgnegclybeopentadidngill)qsi-te't hyant 3 tieind $1ef 1d 11§ D-
the term "di et hoxi de", "di-n-propoxide”, "diisopropoxide",

"di - n- but ox2 detienok¢) tsehHE ami dechlogdiigker t - but oxi de", "di phenoxi de", 5
"di (pent af | uorophenoxi de)" or "di(2,6-di-tert-butyl phenoxide)". Specific

exanpl es ofairh@tﬁyﬁgﬂﬂeﬁe@E&éhoﬁemaa&@nsrg@{(@S%&E‘cd b%‘cﬁh% T tRdsA, L4

mhereln the transition netal atom is a nic atom are

S 5 etk SRS el sBofiadl e ) orcre) Ri} kel g cniori de

i ohi or de, CHERYTHEE L £oREEEY P L8pdni AL BREA T 1 4o R T E e SRR 3 e

nickel dichlorl g8 \titanium dichloride,
dimethylsilylene(cyclopentadienyl)(3,5-diamyl-2-phenoxy)
titanium dichloride,

10 dimethylsilylene({cyclopentadienyl)(3-phenyl-2-phenoxy)
titanium dichlofide and
dimethylsilylene{cyclopentadienyl)(l-naphthox-2-yl)titanium
dichloride; compounds formed by changing the term "“titanium”
contained in each of the above-mentioned compounds to the term

15 "zirconium” or “hafnium”; compounds formed by changing the term
"cyclopentadienyl” contained therein to the term
"methylcyclopentadienyl”, “n-butylcyclopentadienyl”,
"tert-butylcyclopentadienyl®, “tetramethlycyclopentadienyl”,
“trimethylsilylcyclopentadienyl”, "indenyl” or “"fluorenyl”;

20 compounds formed by changing the term "(2-phenoxy)” contained
therein to the term "(3-phenyl-2-phenoxy)”,
"(3-trimethylsilyl-2-phenoxy)” or
"(3-tert-butyldimethylsilyl-2-phenoxy)”; compounds formed by
changing the term "dimethylsilylene” contained therein to the term

25 “"methylene”, “ethylene”, "dimethylmethylene (isopropylidene)”

"diphenylmethylene”, "diethylsilylene”, "diphenylsilylene” or



2, 2' -met hyl enebi s[ (4R) - 4- phenyl -5, 5' - di cycl ohexyl oxazol i ne] ni ckel

di chloride, 2,2'-nethyl enebis[(4R)-4-phenyl-5,5"-di nmet hoxyoxazoline] 20
ni ckel dichloride, 2,2 -nethylenebis[(4R)-4-phenyl-5,5"-diethoxyoxazol i ne]
ni ckel dichloride, 2,2'-nethylenebis[(4R)g4-phenyl-5,5"-di phenyl oxazol i ne]
ni ckel dichloride, 25

2, 2" -nmet hyl enebi s[ (4R) - 4- phenyl -5, 5-di - (2- net hyl phenyl ) oxazol i ne] ni ckel
dichloride, 63 2,2'-nethylenebis[(4R)-4-phenyl -5, 5-di-(3-nethyl phenyl)
oxazol i ne] ni @kBetRpEKpdlydene”; and compounds formed by changing the term
2, 2' -met hyl enebi s[ (4R) - 4- phenyl -5, 5-di - (4- net hyl phenyl ) oxazol i ne] ni ckel
di chl ori de, "&i@hRorhdefykbentbisp@l Rheteimenyl theb-tdirm 2-diet trosiatehy| )
oxazol i ne] ni ckel dichloride,

2, 2" - net hyl edebh sp L= 4apheny d1i3 sdpiopoiihoxydahentut ox@xaeol i nel ni ckel
di chloride, 2,2'-nethylenebis[(4R)-4-phenyl-5,5-di-(4-nethoxyphenyl) 10

oxazol i ne] MgkpdowhehkPabAC, "di-tert-butoxide”, “"diphenoxide”, ,
2, 2" -nmet hyl enebi s[ spiro((4R) - 4- phenyl oxazol i ne-5, 1' - cycl obut ane}] ni ckel

dichIor5de,;Sgeﬁgﬁg$fg¥%ﬁ?g$%§é?9?%q@(gg)-4-pheny|oxazoline-5,1'-

cycl opent ane) | ni ck

gighigffgglgﬁg@i§é§£i[9é£éf%ﬁﬁiggﬁg¥h§§ %qhhne-S,l'- cycl ohexane}] ni ckel
Specific examples of the transition metal compound
represented by the formula [4], wherein the transition metal atom
is a nickel atom, are

10 2,2'-methylenebis[(4R)-4-phenyl-5,5"'-dimethyloxazoline]nickel
dichloride, 2,2'-methylenebis|(4R)-4-phenyl-5,5'-
diethyloxazoline]nickel dichloride,
2,2'-methylenebis[ (4R)~-4-phenyl-5,5'-di-n-propyloxazoline]
nickel dichloride,

15 2,2'-methylenebis[(4R)-4-phenyl-5,5'-diisopropyloxazolinel
nickel dichloride,
2,2"-methylenebis[ (4R)-4-phenyl-5,5"'-dicyclohexyloxazoline]
nickel dichloride,
2,2'-methylenebis[(4R)-4-phenyl-5,5'~-dimethoxyoxazoline]

20 nickel dichloride,
2,2'-methylenebis[(4R)-4-phenyl-5,5'-diethoxyoxazoline]
nickel dichloride,
2,2'-methylenebis[(4R)—4-phenyl—5,5'-diphenyloxazoline]
nickel dichloride,

26 2,2'-methylenebis[(4R)-4-phenyl-5,5-di-(2-methylphenyl)

oxazolinelnickel dichloride,



2, 2' -met hyl enebi s[ spi ro{ (4R) - 4- phenyl oxazol i ne-5, 1' - cycl ohept ane}] ni ckel
dichloride; and antipodes of the above-nentioned respective conpounds;
.conpounds forned by 20 reversing a steric configuration of an asymetric
carbon on one oxazoline ring contained irnggach of the above-nentioned

bi soxazol i ne conmpounds; conpounds formed by changing the term "-4-phenyl"”
contained in each of the above-nentioned conpounds to the term
"-4-methyl",, "+4-1sqpr |", "-4-isobutyl”, 25 "-4-tart-butyl" or

" 4-benzyl " 2 dnd ¥ bi%f k) by RRERY ng. 5t AL-{ arwethyéphenydd”
contained therein to the term"di ethoxide", 64 "di-n-propoxide",

"di i sopr opo@¥§Foling Imigkpbxdehloridg i sobut oxi de", "di-tert-butoxide",
"di phenoxi de", "di (pentafl uorophenoxide)" or

"di (2, 6-di - tert -BEtipirrabd sle)4R ) 5t Mhemel - Speedf i ¢4 ematnyephehysai d

ni ckel conpound are [hydrotris(3,5-dinethyl pyrazolyl)borate]nickel
chloride, pPHpdodtimiedn3deadi etdoH msriares) yl ) bor at e] ni ckel chl oride and

[ hydrotris(3,5-di-tert-butyl pyrazolyl)borate]nickel chloride; and

conpounds f ar, 2edmey heflanebig [{ (1R )-of Pty ry ,@i'qfom%geﬂowph@nggsh of

t he above-nentioned conpounds to the term "ethoxide", n- propoxi
"i SOpr opoxi @Razo1AnBYn@EKE’ i draRilgxi de”,  “tert-butoxide", "phenoxide",
"pent af | uor ophenoxi de" or "2,6-di-tart-butyl phenoxide". Still further

P g f 272 imBle Y lenROTRINIR 1214 prebh AT YU (LRSSl 1)1
oxazoline]lnickel dichloride,
2,2'—methylenebis[(4R)-4-pheny1-5,5-di-(4-methoxyphenyl)

10 oxazoline]nickel dichloride,
2,2'-methylenebis[spiro{(4R)-4-phenyloxazolihé-5,1‘—
cyclobutane}]lnickel dichloride,
2,2‘-methylenebis[spiro{(4R)-4-phenyloxazoline-5,1'—
cyclopentane}]nickel dichloride,

15 2,2'-methylenebis[spiro{ (4R)-4-phenyloxazoline-5,1"-
cyclohexane}Inickel dichloride and
2,2'-methylenebis[spiro{(4R)-4-phenyloxazoline-5,1"-
cycloheptane}]nickel dichloride; and antipodes of the
above-mentioned respective compounds; compounds formed by

20 reversing a steric configuration of an asymmetric carbon on one
oXazoline ring contained in each of the above-mentioned
bisoxazoline compounds; compounds formed by changing the term
"-4-phenyl” contained in each of the above-mentioned compounds
to the term "-4-methyl”, "-4-isopropyl”, "-4-isobutyl”,

25 "-4-tert-butyl” or "-4 -ben;yl ": and compounds formed by changing

the term "dichloride” contained therein to the term "diethoxide",




R5-NN . N-R6 2X/ N\ X2 wherein each of R5 and R6 is a

2, 6-dii sopropyl phenyl group; each of R7 and R8 is independently of each
other a hydrogen atomor a 20 nethyl grqup; R7 and R8 may be connected

wi th each other to form an acenaphthene group; and X2 is a fluorine atom a
chlorine atom a bromne atom an iodine atom a nethyl group, an ethyl
group, 65 a n-propyl grou an i sopropyl group, a n-butyl group, a phenyl
group, a beﬁéﬂniyﬂﬂpoﬁﬂﬁmehox@itﬁQmmDP@nl@ehoxydgroupthXﬂdpfopoxy group,
an i sopropoxy group, a n-butoxy group, an isobutoxy group or a phenoxy
group. Ther'didsealtooiadeshpl 1d1 eteconpotiodsde fhi tliphanexfiderfred by changi ng
"Ni" contained in the above fornmula to "Pd", "Co", "Rh" or "Ru". Specific
exanpl es of"dil{@entaiSiddspi@ictidopasnd represented by the formula [ 4
], wherein the transition netal ~atom is an iron atom are 10

2, 6-bi s- [ | @3;(,26 sdigTetead fhaiw éﬁﬁf&@gLﬂpyridineiron di chl ori de,
2,6-bis-[1-(2, 6- diisopropylphen imno)ethyl] pyridineiron dichloride and

2, 6-bisg[1-(2-tar uPt’héﬂ:' egw 51 @%ﬂ{ﬂpg@slm 4 Isgaﬂffg@coenf'%e@sax?& 2B d

conpounds f or med ang| term ain I 'n eac

e above v TR B ALY LR S, B BeRErL
g: Fgeg?é: ?anflg: %aﬁg?ghgﬂ ed:gﬁrr}teqroa.z(a{zd%?yl)%orate]nlckel chloride and
[hydrotris(3,5-di-tert-butylpyrazolyl)boratelnickel chloride;
and compounds formed by changing the term “chloride” contained
10 in each of the above-mentiocned compounds to the term “ethoxide”,
"n-propoxide”, "isopropoxide”, “n-butoxide”, “isobutoxide”,
"tert-butoxide”, "phenoxide”, "pentafluorophenoxide" or
"2,6-di-tert-butylphenoxide”.
Still further examples of said nickel compound are

15 compounds represented by the following formula,

R’ R®
N\
R ——~N\\. /,N-——H
//Ni
2y X2

wherein each of R® and R® is a 2,6-diisopropylphenyl group; each
of R’ and R® is independently of each other a hydrogen atom or a
20 methyl group:; R’ and R® may be connected with each other to form
an acenaphthene group; and X* is a fluorine atom, a chlorine atom,

a bromine atom, an iodine atom, a methyl group, an ethyl group,



20 Further specific exanples of said iron conpound are
[ hydrotris(3,5-di nethyl pyrazol yl)borate]iron chloride,
[ hydrotris(3, 5-diethyl pyrazolyl)borate]iron chloride and
[ hydrotris(3,5-di-tart-butyl pyrazol yl)bor %e]iron chl oride; conpounds
formed by changing the term"chloride" contained in each 25 of the
above- nenti oned conpounds to the term "ethoxide", "n-propoxide",
"I sopropoxi de", "n-butoxide", "isobutoxide", 66 "tert-butoxide",
"phenoxi de"& “IRﬁR%HlUEmBuhemmuﬁd@bnmpyI'araugL-geﬁtng&xlggga xiggé'egfg

i 5 PR Y & m

conpounds fornmed by changing the term"iron" contained therel

"cobal t" or9reirpkelVenz¥lgrber, &pmethxs | &%, & 4[ - OX0 _type
transition 5 nmetal conmpound represented by %he fo%%%?g 'éﬁéB%Mﬁé¥ER¥PQ?%y
transition gmiwg, anonsbprapbkeKeto o 2
9-oxobis[isopropylidene(cyclogé%ta |enyP)?§F8ﬁ3h8§§fprtgﬂi%ﬁﬁb?ﬁﬁ%NiQﬁﬂgp
u- oxobi s[ i saproplkhdaDELEYGEHO [ I .
(3-tert-butyl-5-nethy?-g-ph%ng§§%€€té%%&ﬁ%%ﬁﬂ%ﬁ%qﬁﬁ%f¥ﬁﬁ compounds, which
i i - oxobbs[ ia3@PESPHLA | ayel.opent adi enyl )  (2-phenoxy)titani um
chloride], LC oxobis %%%%£¥9déﬁ'e BSRtAEnER 1 the above formula to "pPd”,
(nethylcychggenta%hgng&)@i—hart-butyl-5-nethy|-2- phenoxy)titani um
chloride], u-oxo |s[|sopr8pylidene(tetranethylcyclopentadienyl) 15

(2- phenoxy) ti tani c oridg%b | . C-oxobi s[i sopropylidene
(tetranethylcyclo%%%?g%+§n?¥ Blegr e pthg| toansd hjbn2 metadn eompicvingni um
chl oride], g}oxogia[dineth | silyl ene(cycl opent adi enyl) (2-phenoxy)
titani um chf rFﬁ%i‘, SRR b8 PEFHERNYA ki Wlegedn the transition metal atom

is an iron atom, are

10 2,6-bis-[1-(2p6—dimethylphenylimino)ethyl]pyridineiron
dichloride, 2,6-bis—[1-(2,6—diisopro§ylphenylimino)ethyl]
pyridineiron dichloride and
2,6—bis-[l—(2-tert-butyl-phenylimino)ethyl]pyridineiron
dichloride:andcompoundsformedbychangingtheterm“dichloride“

15

contained in each of the above-mentioned compounds to the term
“diethoxide”, "di-n-propoxide”, “"diisopropoxide”,
"di-n-butoxide", "diisobutoxide”, “di-tert-butoxide”,
"diphenoxide", “di(pentafluorophenoxide)" or
“di(z,6-di-tert-butylphenoxide)F.

20 Further specific examples of saild iron compound are
[hydrotris(3,5-dimethy1pyrazolyl)borate]iron chloride,
[hydrotris(3,5—diethYlpyrazolyl)borate]iron chloride and
[hydrotris(B,5-di-tert-butylpyrazolyl)borate]iron chloride;
compounds formed by changing the term "chloride” contained in each

25 of the above-mentioned compounds to the term “ethoxide”

n-propoxide”, "isopropoxide”, "n-butoxide”, “isobutoxide”



20 (cycl opentadi enyl ) (3-tert-butyl-5-nethyl-2-phenoxy)titanium chloride],
9 -oxobis[dinethylsilylene (nethylcyclopentadienyl)(2-phenoxy)ti.tanium
chl oride], u-oxobis[dinethylsilylene(nethylcyclopentadienyl)
(3-tert-butyl-5-nethyl -2-phenoxy)titani umgghl oride], 25

/ c- oxobi s[ di met hyl si |l yl ene(tetramnet hyl cycl opentadi enyl) (2-phenoxy)
titanium chl ori de] and u-oxobi s[di nethylsilylene 67

(tetramet hyl cycl opent adi enyl ) (3-tert-butyl-5-nethyl-2- phenoxy) titanium
chl ori de] ;  ahB8TéoRpsardse or ned Miendrakls hg t heperbafduerppheaexident ai A&d
i n each of the above-nentioned conpounds to the term "ethoxide",

"n- propoxi dé2, 6 doperpobuds lphrioaisie ox iaga’ compsulpgtsotiodeied by changing
"tert-butoxide", "phenoxide", "pentafluorophenoxide" or

"2, 6-di -t ertheutetdrphenoxi’ dsntadirm=dhheeeivnto ehedt drnaNebbalm "reat dhickel”.
conpounds may be wused singly, or in conbination of two or nore thereof.

Among the above- MRl oS tdRANSI#1 O dHiR e £ PP A, - Q0! Egga L eRheseRbRd

by the above-nentioned formiula [4] are "preferably used as e transition

metal CEPOHELal BrohBoll rBpeeslhtiedy & i fﬁ%&dﬂgﬂﬁkﬁﬁ“ﬁﬂe¢%;3E%ﬂﬁg s

a transition netal conmpound containing”an atomof G oup 4 as Int

above-nentiggﬁgﬁigigylﬁek#h,a@gﬂ Rar 4 eyl Ehy s erdyd is a 15 transition

nmetal compound having at ['east one cyclopenta |ené ype anion

& ganoal um AR AP Do AL 8t Bal SRr SRPAOHAOLRPEaN A2 BReRoRy i topd

present chloridel], L -oxobis[isopropylidene(cyclopentadienyl)

{3-tert-butyl-5-methyl-2-phenoxy)titanium chloride],

10 U -oxobis{isopropylidene(methylcyclopentadienyl)
(2-phenoxy}titanium chloride], X -oxobis[isopropylidene
(methylcyclopentadienyl)(3-tert-butyl-5-methyl-2-
phenoxy)titanium chloridel],

U -oxobis[isopropylidene(tetramethylcyclopentadienyl)

15 (2-phenoxy)titanium chloride], i -oxobis[isopropylidene
{tetramethylcyclopentadienyl)(3-tert-butyl-5-methyl-2-
phenoxy)titanium chloride],
u-oxobis[dimethylsilylene(cyclopéntadienyl)
(2-phenoxy)titanium chloride], it -oxobls[dimethylsilylene

20 (cyclopentadienyl)(3-tert-butyl-S-methyl-2-phenoxy)titanium
chloride], ! -~oxobis[dimethylsilylene
(methylcyclopentadienyl) (2-phenoxy)titanium chloride],

i -oxobls[dimethylsilylene(methylcyclopentadienyl)
(3-tert-butyl-5-methyl-2-phenoxy)titanium chloride],

256 L -oxobis[dimethylsilylene(tetramethylcyclopentadienyl)

(2-phenoxy)titanium chloride] and L -oxobis[dimethylsilylene



i nvention may be an organoal um num conpound known in the art. Preferred is
an or ganoal um num conpound represented by the followng formula [7], 25
ROCALY3 c [71 68 Wierein RO is a hydrocarbon group, and all of R9 are the
sanme as or different fromone another; Y is a hydrogen atom a hal ogen
-atom an al koxy group, a aral kyl oxy groupger an aryloxy group, and all of
Y are the sane as or different fromone another; and 5 ¢ is a nunber
satisfying O< ¢ s 3. RO inthe fornula [7] is preferably a hydrocar bon
group having 1 to 24 carbon atons, and nore preferably an al kyl group

havi ng 1 to(tﬂtéambéhyépaﬁé-opspé@dﬂﬁ@yéﬁériplt@g"tt tpayterdi- Same thy ek -hy|  gr oup,
an ethyl group, a n-propyl group, a n-butyl group, 10 an isobutyl group, a
n- hexyl grophenax?)tethplibexshlorode] armhd eompounyls foomed rohgngtiam the
preferred is an ethyl group, a n-butyl group, an isobutyl group, a n-hexyl
group or a tenat"whlodidy' cSpeaihed iaxeaphes the Whevihanegl diahronpdunds
the formula 15 [7] are a fluorine atom a chlorine atom a brom ne atom

and an iodipetré oferandephekenced s -repoeiides at-a@opkhp Al menti oned
al koxy group of Y in the formula f?] 'S preferably an al koxy group having

1 to 24 gcarnon, gt Ofbde " SPetkbbatBXaERIES "R +354 qd "TEhieh Gt , an

et hoxy group, 20 a n-prOpoXy group, an’'isopropoxy group,” a n-butoxy group,

2 5o bUt O4e 9 GHBaoPObREROIIEXY o0l 3D 4 1HBSHL B Ao ad 0PNt OXY

group, a n-hexoxy group; a

The above-mentioned transition metal compounds may be
used singly, or in combination of two or more thereof.
Among the above-mentioned transition metal compounds,
10 those represented by the above-mentioned formula [4] are
preferably used as the transition metal compound (B) in the
present invention, and among them, preferred is a transition
metal compound containing én atom of Group 4 as M? in the
above-mentioned formula [4], and particularly preferred is a
15 transition metal compound having at least one cyclopentadiene
type anion skeleton—containiné group as L2 in the above-mentioned

formula [4].

(C) Organcaluminum compound

20 The organoaluminum compound {C) used in the present
invention may be an organcaluminum compound known in the art.
Preferred is an organcaluminum compound represented by the

following formula {7],

25 R°:AlY;.. [7]



n- dodecoxy group, a n-pentadecoxy group and a n-eicoxy group, and
preferred is a nmethoxy group, an ethoxy group or a tert-butoxy 25 group.
The above-nentioned aryloxy group of Y in the formula [ 71 69 is
preferably an aryl oxy group having 6 to ﬁ carbon atons. Specific exanples
t hereof are a phenoxy group, a 2-nethyl phénoxy group, a 3-nethyl phenoxy
group, a 4-nethyl phenoxy group, a 2, 3-di net hyl phenoxy group, a
2,4-dineth§$ henoxy, group, 5 a 2,5-di net hyl phenoxy group, a

2, 6-di met h %ﬁ%ﬁ%ﬂ% gﬁoapbYdﬁogﬁnb@hngrbypphandx;lgroﬁpﬂgaxe the same as
3, 5-di net hyl phenoxy group, a2,3,4-trinethyl phenoxy group, a2, 3,5-trine

t hyl phenox§* i bferent, Brémt ohaeshythbenOX Y1 gr &Upyd A3 én5a%6:inf,mahﬂamsaﬁll><y
group, a2,4,6-trinethyl phenoxy group, a 3,4,5-tr|net%ylphenoxy group; 10 a

2, 3, 4, 5- t Atemetaly | gilesox yg s @pp, a @r@lﬁyﬂmt@%t?fééﬂeéfyéﬂ)%fé’}égr898&1;)?

2,3,5,6-tetramet hyl phenoxy group, a pentanethyl phenoxy gro
et hyl phenand ginaupf ¥ Arpr @Al PARROX o) 1 SO yi bhenox rou a
%pﬂf e £ &P h £ Pfgﬁéo ?H%R?g%%ﬁno£95

n- but yl phenoxy group, 15 a sec-buty enoxy group, a r

group, 5a R hexy: ghgm? n- qctyl noxy group, a n-decyl phenoxy
group, a n-tetfgdecy %%e%%§¥85¥gﬂﬁ,8a<n§g%§d£y group:and an ant hr acenoxy
B of or abl'y an_ar & Kyl oriEqf Sk, iy 95 BReReranian nfeiigocapan aiotp

preferably an aral kyl oxy "group
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‘ having 1 to 24 carbon atoms. Specific examples thereof are a
methyl group, an ethyl group, a n-propyl group, a n-butyl group,

10 an isobutyl group, a n-hexyl group, a Z-methylhexyl group and

a n-octyl group. Among them, preferred is an ethyl group, a
n-butyl group, an isobutyl group, a n-hexyl group or a n-octyl
group.

Specific examplgs of the halogen atom of ¥ in the formula

15 [7] are a fluorine atom, a chlorine atom, a bromine atom and an
iodine atom, and preferred is a chlorine atom.

The above-mentioned alkoxy group of Y in the formula [7]
is preferably an alkoxy group having 1 to 24 carbon atoms.
Specific examples thereof are a methoxy group, an ethoxy group,

20 a n-propoxy group, an isopropoxy group, a n-butoxy group, a
sec-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 is a methoxy group, an ethoxy group or a tert-butoxy

25 group.

The above-mentioned aryloxy group of Y in the formula [7]



(
(2, 4-di net hyl phenyl ) met hoxy group, 25 a (2, 5-di net hyl phenyl ) net hoxy
roup, a (2,6-dinethyl phenyl)nmethoxy group, 70 a

3, 4-di met hyl phenyl ) met hoxy group, a (3,%&y di methyl phenyl)nethoxy group,
2,3,4-trinmethyl phenyl ) met hoxy group, a (2,3,5-trinethyl phenyl)nethoxy
group, 5 a (2,3,6-trinethyl phenyl)nethoxy group, a

(2,4,5-tri thﬁlg?enyl)nethoxy roup, a (2,4,6-trimethyl phenyl) et hoxy
group, a ?%,4,§- PFﬁ@@Wyﬁﬁhéﬁﬂ Gt sguprivaping 6 to 24 carbon atoms.
(2,3,4,5-tgtraqethylphen | ) met hoxy group, 10 a

(2,3,5,6-t PP&H‘étlﬁ'beﬁ@Ei

group, an (ethyl phenyl)nethoxy group, a (n-propyl phenyl)nmethoxy group,

(i sopropyl gEeRPI.) metthoet hgrlgienacy nybeily | phenyhd
(sec-butyl phenyl ) met hoxy group, 15 gg(té?t-butylpﬁgggﬁ?égpﬂ§g§86¥ghp, a

- ht xyl phenl pratihexyy lphemdx I nyl
g?n-d?gyfphgaylﬁ) met ﬁo%f group,yagg}idrgqgtf%é%y%ﬁ%ﬁ@??%gﬁgﬁf é’tr(%lé),' a

napht hyl meahpxy-dgmnetAyaptead nyl net ho oup.. Preferred is a
benzyl oxy group. 20 Specificxgggﬁglg§ 5#W?H£ %%%%ﬁ%%?ﬁﬂ?ﬁﬂﬁycgﬁﬁH@hd
represent ed dystaemberdibReh kvl trial §¥g um num such as

trinmethyl al um num trig? yFaIuX?H%%E%?iqréﬁ méﬁ”%#héﬂﬂ%ﬂ?oxy group,
a2,3,4-trimethylphenoxy group, a 2,3,5-trimethylphenoxy group,

az,3,6- trimethylphenoxy group, a 2,4, 5-trimethylphenoxy group,

az2,4, 6-trimethy1phenoxy group, a 3,4,5-trimethylphenoxy group,

10 a 2,3,4, 5-tetramethylphenoxy group,
a 2,3,4,6 -tetramethylphenoxy group,
a2,3,5,6- tetramethylphenoxy group, a pentamethylphenoxy group,
an ethylphenoxy group., a n-propylphenoxy dgroup,
an isopropylphenoxy group, a n-butylphenoxy group,

15 a sec-—bufylphenoxy group, a tert-butylphenoxy group,
a n-hexylphenoxy group, a n-octylphenoxy group, a n-decylphenoxy
group, a n-tetradecylphenoxy group, a naphtoxy group and an

anthracenoxy group.

The above-mentioned aralkyloxy group of Y in the formula
20 [7]1is preferably an aralkyloxy group having 7 to 24 carbon atoms.
Specific examples thereof are a benzyloxy group,
a(2~methylphenyl)methoxygroup,a(3—methylphenyl)methoxygroup,
a (4-methy1phenyl)methoxy‘group, a (2,3-dimethylphenyl)methoxy
group, a (2,4-dimethy1phenyl)methoxy group,
25 a (2,5-dimethylphenyl)methoxy group,

a (2,6-dimethylphenyl)methoxy group,

4- et hyl phenyl ) net hoxy group, a ( 2, 3 -dine thyl phenyl) nethoxy group,

a

Eprehéoayt gnoup, phed peptareity bphegy thyebRerbxy

an



tri-n-butylalumnum triisobutylalumnum tri-n-hexylalumnum and
tri-n-outylalumnum a dial kylal um num chl oride such as 25 di net hyl al um num
chl oride, diethylalum num chloride, di-n-propylalum num chloride,

di - n-butyl al um num chl oride, 71 diisobutyd al um num chl ori de and

di - n- hexyl al um num chl ori de; an al kyl al um num di chl ori de such as

nmet hyl al um num di chl oride, ethylalum num dichloride, n-propylal um num

di chl ori de, - but yl al um num di chl ori de, isobutyl al um num di chl oride and 5
n- hexyl al urfl rFB’m“on SrhgepPhenyi aneyhakyngnosphydri de such as

di met hyl al umi num hydri de, diethylal um num hydride, di-n-propylal um num
hydride, did d3pdyHimathyiphenyt ) dethogyi gobupyl al uni num hydri de and

di - n- hexyl al um num hydri de; an al kyl (di al koxy) al um num such as

met hy ( di me@hdxy Baldstimiomg thyilp ety ) et B2 XF}athinun1and
met hyl (di -tert-butoxy)al um num a dialkyl?a koxy) al um nuns such as

dinethy(neahézyBaBHMHﬂmathyﬂgﬁgﬁydjﬁgfﬁgﬁ}abyﬁhgun1and
0

di mret hyl (tert-butoxy)al um num an al kyl (di afy y) al um num such as

met hyl (&li paenexy), gl-wHifaBhy 1! i - di j r opyl phenoxy) al unm num and
15 net hyl bi s( 2. 6- di phenyl| pﬁeﬁw&éﬁyﬁuﬁ@nﬁ%&aﬁggpdi al kyl (aryloxy) al uni num

R e
ot 28 P B R R el S
ri - octyt ol S reme e 4Re BERPRE AT RS Bitmeigmang e

a (2,3,4,5-tetramethylphenyl)methoxy group,

10 a (2,3,5,6-tetramethylphenyl)methoxy group,

a (pentamethylphenyl)methoxy group, an {(ethylphenyl)methoxy
group, a (n—propylphenyl)methoxy group,
an (isopropylphenyl)methoxy group, a (n—bﬂtylphenyl)methoxy
group, a (sec-butylphenyl)methoxy group,

15 a (tert-butylphenyl)methoxy group, a (n~hexylphenyl)methoxy
group, a (n-octylphenyl)methoxy‘group, a (n-decylphenyl)methoxy :
group, a (n~tetradecylphenyl)methoxy group, a naphthylmethoxy
group and an anthracenylmethoxy group. Preferred is a benzyloxy
group.

20 Specific examples of the organoaluminum compound
represented by the formula [7] are a trialkylaluminum such as
trimethylaluminum, triethylaluminum, tri-n-propylaluminum,
tri-n-butylaluminum, triisobutylaluminum, tri-n-hexylaluminum
and tri-n-octylaluminum: a dialkylaluminum chloride such as

25 dimethylaluminum chloride, diethylaluminum chloride,

di-n-propylaluminum chloride, di-n-butylaluminum chloride,



triisobutylalum numor tri-n-octylalum num The above-nenti oned

or ganoal um num conpounds nay be used 25 singly, or in conbination of two
or nore thereof. The above-nentioned nodified particle (A, transition 72
met al compound (B) and organoal um num conﬁ)‘und (C) are hereinafter
referred to as the "conponent (A", "conmponent (B)" and "conponent (C",
respectively. The conponent (B) is used in an amount of usually from1l 5 X
10-6 to 1 X 10-3 nol, and preferably from5 X 10-6 to 5 X 10-" nol per g

of the conpbré&nbyinylami nonmdncnt i dCanidsd usadnkRyaR 1 udTRNRA <R oPEgLErAD! Y
fromO0.01 to 10,000, nore preferably from 0.1 to 5,000, and nost

pr ef er abl y aflkorhall unol 2y 0di cn1bendas afica aﬁoh@tﬂﬁﬁéihdﬁnéﬁ‘&iﬁ%@?r?&e?n

al um num atom contained in the 10 conponent (C) to an anount

transiti on ethtydlalainim G Nd £ERNESr 148 t?ngﬁgg?%gﬂ%HQan 6&%@%%%ﬂ¥%a met hod

for contacting the conponents (A), (B venti on,
there may BebapRilia8Gn(s , . eONPLLSiNn he steps of (i) feeding the
conponen; (A), ?Lg'%gb%gﬁidﬁg???gﬁﬁﬁghdigﬁPPgH;Fﬁfmﬁﬁgqxﬁﬁéﬁﬁﬂﬁ}QQDa@% a
Cont act’ ng" PReRAT M A ARSI GL 3\ Ads DRnEr himanua: Brgstdeasbornes
(ii1) feegdi | at.al yst t ol ynerization reactor; or (2) a nethod
conprisingﬂ%ﬂgtggg%%%gﬁqﬁhtﬁ&é&ﬁ#é't%ﬁeE%ﬁﬁéﬁEﬁ%npm)PYﬁH@d@O conponent (B)
and option&klx_the C onent (C) separately to a polynerization reactor,
and (ii) contacPFﬁBYﬁﬁ ihugh iy deide ordi-p hevbyyapnodoamnydrdaes yst for

addi tion pﬁi’ggéﬂ%giﬁEm&guinaihdydride and di i
~n-hexylaluminum hydride:;
an alkyl(dialkoxy)aluminum such as methy(dimethoxy)aluminum,
10 methyl(diethoxy)aluminum and methyl(di-tert-butoxy)aluminum;
a dialkyl(alkoxy)aluminums such as dimethy(methoxy)aluminum,
dimethyl(ethoxy)aluminum and dimethyl(tert-butoxy)aluminum;
an alkyl(diaryloxy)aluminum such as methyl (diphenoxy)aluminum,
methylbis(z,G—diisopropylphenoxy)aluminum and
15 methylbis(z,6-diphenylphenoxy)aluminum; and
a dialkyl(aryloxy)aluminum such as dimethyl (phenoxy)aluminum,
dimethyl (2,6-diisopropylphenoxy)aluminum and dimethyl
(2,6-diphenylphenoxy)aluminum.
Among them, preferred is a trialkylaluminum; further
20 preferred is trimethylaluminum, triethylaluminum,
tri-n-butylaluminum, triisobutylaluminum, tri-n-hexylaluminum
or tri-n-octylaluminum; and particularly preferred is
triisobutylaluminum or tri-n-octylaluminum,
The above-mentioned organcaluminum compounds may be used

25 singly, or in combination of two or more thereof.

The above-mentioned modified particle (A), transition



reactor, wherein in case of using the conponents (A), (B) and (C) , there
may be applied a nethod conprising the steps of (i) contacting 25 any two
conponents of themto produce a contact product, and then (ii) contacting
said contact product with the renmaining one 73 conponent, thereby

produci ng a catalyst for addition pol yma7r% zation. A nethod for feeding the
conponent (A) , the conponent (B) and optionally the conponent (C) to the
above-nmentioned reactor 5 for producing a catalyst for addition

pol yneri zafedal eonpourte (@)o\end et daiesd @l MR EsabbeRar € gt Qi S not
particularly limted. Exanples of said feeding nethod are ? ) a nethod of

feeding shetdednhiftecorpgaerics, tands(@e & IS faedi n sol ution,, .
suspensi on or slurry of each of said co?rpone ts prggep(e@ed' u%oﬁléw%t?néc ?%)

hydr ocar boangok ¢emposdhs! aryi-al lyg ﬂe%etjf‘}’eq_rp an ingredient deactivating

sai d conponents, such as water and“oxygen. “Exanples of said hydrocarbon

sol vent are an algyphat catbon sol vent such as butane, pentane,

hept ane, hexane and g%%%%&)(éj%ﬁ gégmﬁ i"bse‘ﬁ}d’r GoaPpendoOfe HEUSHdl BERRehe

and tolgueng; ebnd a QSIngnast ed _15 hydrocarbon such as nethyl ene chlori de.
I's

Among them  pref erd Uan™gii- pRBE Braferebaybbronrs ar a0ohetd 6 X 107

hydr ocar boIHOIV\hen fee%i Q% t he above-nenti oned sol uti on, suspension or
slurry, a 'Condeht rhtSTort Bt P IR orfdnt- TRe componenity (KlomsOused Lo 400
g/liter, and lE)referably fromO0.1 to 500 g/liter; a 20 concentration of the

conponent {HEURE sRT¢feFabhy of poB10t L 100010 @0 / |mdee , prafe parl ¢r ebby
from0.01 to 50 mmol/liter as an anbunt of a transition nmetal atom
cont ai ned 9t tise SeAffonand mR)st pmeferably from 1 to 2,000 in terms of a

melar ratio of an amount of an aluminum atom contained in the
10 component (C) to an amount of a transition metal atom contained
in the component (B).

Regard:l.ng a method for contacting the components (A), (B)
and (C) in the present invéntion, there may be applied (1) a method
comprising the steps of (i) feeding the component (A), the

15 component (B) and optionally the component (C) to a reactor for
producing a catalyst for addition polymerization, (ii}) contacting
them in said reactor, thereby producing a catalyst, and then (iii)
feeding said catalyst to a polymerization reactor; or (2) a method
comprising the steps of (.i) feeding the component (A), the

20 component (B) and optionally the component (C) separately to a
polymerization reactor, and (ii) contacting them in said reactor,
thereby producing a catalysf for addition polymerization in said
reactor, wherein in case of using the components (A), (B) and (C),
there may be applied a method comprising the steps of (1) confacting

256 any two components of them to produce a contact product, and then

(i1) contacting said contact product with the remaining one



a concentration of the conponent (C) is usually from0.0001 to 100
nmol/liter, and preferably fromO0.01 to 10 nol/liter as an 25 anmount of an
al um num atom contained in the conmponent (C). A polynerization nmethod in

t he process-5 of the present 74 inventigg is not particularly limted.
Exanpl es of said polynerization nethod e a gas phase pol yneri zation

met hod carried out in a gaseous nononer, a solution polynerization nethod
using a solvent, and a slurry polynerization nmethod using 5 the sane.
Exanpl es ofcgRcaeadl.véiersby araaluqingt i dythDesr bbsr sa€ht 86nbut ane,
hexane, pentane, heptane and octane; an aromatic hydrocarbon such as
benzene anpoiymeeneatdod.a hal ogenated hydrocarbon such as net hyl ene
chloride. There nmay al so be applied a bulk polynerization using a nononer

itself such as am oleflion ¥Qragead3ngvent  c&Ag Qﬁttﬂﬁ)aﬁﬁ%?t%ﬁﬂ%%ﬁ%ﬁg(B)

pol yneri zati on nethods nmay be a bafch-w se polynerization ne _

Cuo. o Tor 8 s en Ry R o (1 ATR Ao, AP RO R g RN ER G AR AP oRP AEER

two or nore steps having different po rnz ( (
ouer A PELYTBESGSLLAY 4 (I I OSIST At e, PSS deter el
bove. mont T once et FrIREE] BoLio LRk ARe: Foactay e nod mant lowlarkdr di ng
| tod « HEEPeS R ER ARl PR TE saffh £9r i Frshpaaneflia motnps af Feedbig
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suspension or slurry of each of said components prepared using
10 a hydrocarbon solvent substantially free from an ingredient
deactivating said components, such.as‘water'and.oxfgen. Examples
of gaid hydrocarbon solvent are an aliphatic hydrocarbon solvent
such as butane, pentane, heptane, hexane and octane; an aromatic
hydrocarbon solvent such benzene and toluene; and a halogenated
15 hydrocarbon such as methylene chloride. Among them, preferred is
an aliphatic hydrocarbon or an aromatic hydrocarbon.
When feeding the above-mentioned solution, suspension or
slurry, a concentration of the component (A) is usually from 0.01
to 1000 g/liter, and preferably from 0.1 to 500 g/liter; a
20 concentration of the component (B) is usually from 0.0001 to 10d0
mmol/liter, and preferably from 0.01 to 50 mmol/iiter as an amount
of a transition metal atom contained in the component (B); and
a concentration of the component (C) is usually from 0.0001 to
100 mol/liter, and preferably from 0.01 to 10 mol/liter as an

25 amount of an aluminum atom contained in the component (C).

A polymerization method in the process-5 of the present



nmononer and a diluent (explained below), if necessary, continuously, and
(2) take out a produced addition polyner continuously or 25 periodically.
Exanpl es of said polynerization reactor are a loop reactor and a
stirrer-carrying reactor. Further exanplgi of said 75 polynerization
reactor are (1) a reactor containing two or nore stirrer-carrying reactors
different fromeach other in their structure and/or conditions and
connected i.n series or on a parallel with each other, and (2) a reactor
cont ai ni ngtAVENLLABI A&t PO BRrEdiculemlived iavit eghr dldanipleln @xasmi@ of the
above-nentioned diluent is an inert diluent (medium such as paraffin,

cycl opar af PPhYBABLAAt ApBnEethodhpdeoaayhen phA spolpoTRieaalH 01 die TRSFII T € i S
usually fromabout O to about 150c C, and preferably from30 to 1000 C. A

pol yneri za¢#onied putsinre gasssual mynbmem,aboub1Qti1bnt AR 1 and
preferably fromO0.5 to 5 MPa. Said diluent and said poﬁ&nerlfaﬁgﬁﬁggh

t enper at urmee tnald presisstiGes SRy ehe , S8hE %QUWPBEﬁﬂg%?Z a?é')%%t ﬁ%éﬁt&d' %g%?gand

addi tion polynerization is kept in a suspension

at | east atipardanef. TAEPABY o3 gﬁgﬁ?ﬁ?ﬂ}eﬁtl hedi gy 1%%@25‘?1.(&%%%%%%‘5&%3

are contacted with each other, a solid” par

ol yer i ssusroducedtand,'RERuRL F%ﬁ%@%:ﬁ%ﬁ?q\%éﬂg ot e et Lo

addi ti on polymer can be con

as regul aty rj lon tenperature and introduction of
hydr ogen. if)dl'ﬂgra o@gﬁt%%ﬁ%?%%%g%ﬁtgo%%&“?b ey anBakeaematedcan be

fed to a RS I on _teactor. in any order by any nmethod known in the
art. An exanple é(‘)rf% %éjalgacile%%ﬂ?& asuchdogifgr nBac ke MAY gilsg be applied

a bulk polymerization using a monomer itself such as an olefin
10 as a solvent. Each of the above-mentioned polymerization methods
may be a batch-wise polymerization method or a continuous
polymerization method, both of which may be carried out in two
Oor more steps Vhaving different polymerization conditions‘ from
each other. A polymerization time may generally be suitably
15 determined depending upon a kind of an addition polymer produced
and a polymerization apparatus, and it is generally from 1 minute
to 20 hours.
The above-mentioned slurry polymerization method may be
carried out according to a slurry polymerization method known in
20 the art, however, is not limited thereto. A preferable slurry
pPolymerization method is a method using a continuous
polymerization reactor, which can (1) feed a material such as a
monomerandadiluent(explainedbelow),ifnecessary,continuouSly,
and (2) take out a produced addition polymer continuously or
25 periodically. Examples of said polymerization reactor are a loop

reactor and a stirrer-carrying reactor. Further examples of said



the step of feeding the conponents (A) to (€ and nononers to a

pol ynmeri zation reactor simultaneously or stepwi se. If desired, 25 the
conmponents (A) to (C) may be contacted with each other in an inert

at nosphere prior to contacting themwth e nononers. 76 The
above-nenti oned gas phase pol ynerization rethod may be carried out
according to a gas phase polynerization nmethod known in the art, however,

is not limted thereto. An exanple of a polynerization reactor used in the
gas phase 88%’!?&’-"9%%1&? Teqsttiosdare 4101 ai xkaetobasbmpod YEid 265d ¥t more
reactor, and preferred is a fluidized bed polynerization reactor having an
expanded PBalEreSacarryiamgonr et diay alif SerdmterfAdie ' @idh &Xe8P! £5 ffie 2

nmet hod for feeding the above-nentioned conponents (A to (O to a

pol yneri zafkbuckuziet enddpe Cbhdd tTRIROGNdl @B NG, té@%f%sepo:?fo;‘; egding
ydr ogen,

them thereto under a water-free condition generally using

et hyl ene opanallekrwigRSeaSHCBtaaNi t fRGER AN -and_(.2) net hod
conprising the steps of (i) dissolving o? gi ]qu?lé%g@?ﬁe%opﬁfa&ngglgv@nt to

make adsol tbmPina®iod SFUELYat BELSQL, d.then, (ii) feeding the solution
or the 15 slurry thereto. Further,géxggrfgl tsarg;ilglrfet hod for feeding the

above- nenti oned ARAAERY ( ( to a polynmerization reactor are (1)
a met hod conpri si(hng t he sj%epd%)f{k?%e%%‘éefrﬂ%%ig%@ﬁe'il%l‘é%’a?ir a6ePp ipmgt(2) a

met hod corgyisddg p l)._contacting optionally selected

conponents in an cg?)dtél%c}ﬁljgﬂe) %B%(i:lo%?a%?’ﬁ'géﬂ?déﬁyctl&mfé-rbén@a@n granattc

and then, y{Jd aﬁﬁgi g, sai.d contact, product thereto. A polynerization
1{3 dll)so“{ owerrp’[ ﬁ‘aﬁo&ymr -Zﬁ&ion temperature is usually from about

t enper at ur

0 to about 150T, ana preferably from 30 to 100C., A polymerization

10 pressure is usually from about 0.1 to about 10 MPa, and preferably
from 0.5 to 5 MPa. Said diluent and said polymerization
temperature and pressure may be selected such that (1) a catalyst
for addition polymerization is kept in a suspension state, (2)
the diluent and at least a part of a monomer are kept in a liquid

15 phase, (3) monomers are contacted with each other, and (4) a solid
particle-like addition polymer is produced and recovered.

A molecular weight of a produced addition polymer can be
controlled by various means known in the art such as regulation
of a polymerization temperature and introduction of hydrogen.

20 The above-mentioned components (A) to (C) and monomers can
be fed to a polymerization reactor in 'any ofder by any method known
in the art. An example of said feeding method is a method comprising
the step of feeding the components (A} to (C) and monomers to a
polymerization reactor simultaneously or stepwise. If desired,

256 the components (A) to (C) may be contacted with each other in an

inert atmosphere prior to contacting them with the monomers,



poi nt of the produced addition polymer, preferably fromO to 150r, and
particularly preferably from30 to 1001. Also, there may 25 be used a

nol ecul ar wei ght-controlling agent such as hydrogen in order to control
melt flowability of the produced additioR 77 polymer. Further, an addition
pol ynmeri zabl e nononer or a m xed gas containing said nononer and hydrogen
may contain an inert gas. In the present invention, there may be carried
out the 5 follown re-pol ynerization prior to the above-nentioned

pol ynmeri zation (r Verehed bt eond. ganephase ppd yyreerast boni Rechodi fdy
out, preferably in a slurry state using a solvent, by the above-nentioned
process- 2 PRoRBFFiPAgoite astepsliolg (H) & @usqiame el Bhovez FE06h 0Neehd@
conponents (A) and (B) and optionally the above-nentioned conponent (O,

t her eby prigeRiens nnatpei amty hawakest,, iaNGot2)l inARPINERIIZ] NEh Fesibl e
amount of one or nore kinds of olefins in the presence of the primar

catal yst. o¥haepatyherdfzatiensekbwetor Hekdt hg ﬁ@ﬁ%&?g%g%g@ﬂé@éﬁ%ﬁ%@ﬁ €

is an inert hydrocarbon such 15 as propane, butane,

i sopenfanamethe@As, a bmiaﬂeed%é&%lﬁ%@%%ﬁ’ré’eé‘ g?g E?rhn r;{roé#eerr']re'é:d

When meking the slurry, a partial ‘or tof amount 0
ooy o onee £ EER Bt e A Al kor b g e srapnranye
o 22 P Bl RGO Bl ORaRl P50 S Ll component (81 and
preferably fro”‘%fﬁ&ﬁ%&%'ﬁ% £ Sethod for feeding the above-mentioned
corpponents (A) to (C) to a polymerization reactor are (1) amethod
10 comprising the step of feeding them thereto under a water-free
condition generally using hydrogen, ethylene or an inert gas
such as nitrogen and argon; and (2) a method comprising the steps
of (i) dissolving or diluting them in a solvent to make a solution
or a slurry thereof, and then, {ii) feeding the solution or the
15 slurry thereto. Further, examples of a method for feeding the
above-mentioned components (A) to (C) to a polymerization
reactor are (1) a method comprising the step of feeding them
thereto separately, and (2) a method comprising the steps of (1)
contacting optionally selected components in an optional
20 contacting order to make a contact product, and then, (i1) feeding
said contact product thereto.
A polymerization temperature is lower than a melting
pointoftheproducedadditionpoljmer,preferablyfrmnOtolSOTL
and particularly preferably from 30 to 100T. Also, there may

25 be used a molecular weight-controlling agent such as.hydrogen

in order to control melt flowability of the produced addition



nmol thereof. In the pre-polynerization, an olefin is pre-polynerized 25 in
an anount of generally from0.01 to 1000 g per g of the component (A,
preferably fromO0.05 to 500 g per g thereof, and particularly 78

preferably from0.1 to 200 g per g thereofy A slurry concentration in the
pre-polynerization is preferably fromO0.1 to 50 g-conponent
(A)/liter-solvent, and particularly preferably fromO0.5 to 20 g-conponent

(A)/liter 5,59l 4Rt . -polynerization tenperature is preferably from
20 to 1007 ,&aﬁg'p%@f?éélrarﬁé ?ﬁaéi“é%aﬁl901mﬁmzablaom@nomeprabtd al mixed
fin.in the gas phase during the pre-polynerizationis

ressure of e_ol
p ?55 C@?ﬁ@{[nfggzswg, meR@Mepaemidc blysioger efar antd 19 fletke 1

preferably Trom
MPa, excepting an olefin, 10 which is liquid under the pre-polynerization
pressure antfat t he pre-pol ynerization tenperature. A pre-polynerization

time is not particularly limted, and is preferably usually from 2
m nutes to 15 houfd. theamlessndf ﬂnw&ﬂﬁﬂﬁhjtxhéfguﬂgy)g%uhé§@¥§8egaé (AL to
(C© 15_and the olefin in the pre-polynerization are (1) a nethod

conpris?ngﬁﬂ%&Qﬂiﬂnsnﬁe{ﬂ@ljmﬁﬁﬁﬁﬁki3ﬁaﬁfm@pn@gt§h%2%b§?gy g%gégggs he

optionally the conponent (C) to contact them and t
feedi ng t he conponents

ol efin; (2)Podymetrtioeh tamPr (irHd19 g8 mdens, )
(A) and (B) and olefin to contaé%'thenl Z&EQﬂgﬂthen (ii) feeding the

Companen (5 it ne-“C BB ORER SRR BB 1 o TS
then (ii) GeedrPdstate using a solvent, by the above-mentioned procesg-2
comprising the steps of (1) contacting the above-mentioned
10 components (A) and (B) and optionally the above-mentioned
component (C), thereby producing a primary catalyst, and (2)
bre-polymerizing a small amount of one or more kinds of olefins
in the presence of the primary catalyst. An example of the solvent
for the above-mentioned slurry state is an inert hydrocarbon such
15 as propane, butane, isobutane, pentane, isopentane, hesxane,
heptane, octane, Cyclohexane, benzene and toluene. When making
the slurry, a bartial or total amount of said inert hydrocarbon
may be replaced with a liquid olefin.
In the Pre-polymerization, the component (C) may be used
20 within a wide range such as a range of from 0.5 to 700 mol per
mol of the component (B):; and preferably from 0.8 to 500 mol per
mol thereof, and particularly preferably from 1 to 200 mol per
mol thereof,
In the pre-polymerization, an olefin 1s pre-polymerized

25 '
in an amount of generally from 0.01 to 1000 g per g of the component

(&), preferably from 0.05 to 500 g per g thereof, and particularly



Anong them preferred is the nethod (2) or the nethod

t he conponent (A).
in are (1) 25 a nethod

(3). Exanples of a nethod for feeding the ol ef
conprising the step of feeding the olefin stepwi se while keeping an inner
pressure of a polynerization reactor at gg/9 predeterm ned pressure; and
(2) a nethod conprising the step of feeding first the predeterm ned total

anmount of the olefin. A chain transfer agent such as hydrogen may be added
er to control a nolecular weight of 5 a

to a polypegiczati r j n_or
pr e- pol yrre?gpr% uéjggr. %ﬁ ﬁ‘{e'iprg%eﬁ?oiﬂvéﬁ%‘i gnthgrgodduct produced by the
merization can be used as a catal yst conponent

above- nenti oned p}ge-gol _
(pre-pol yneri zed ‘¢at 2fy5Y CORFBAERAtLien AdditheoprepebiymcraatbEaR), @f as a
catalyst. Said ca i‘l yst is a catalyst 10 for addition polynerization, which
can be probtg a—%@ Yp# EOPoPy e itz 5 garonipehien ti N Al)ye IfESANSE &+ t

above-nenti oned gri mary catal yst produced by contacting the conponents (A)

and (B) aRRFbhPbaBlYypragerabpynenbm(6).5 Exanpl &S Rmph egﬂdcdi‘(ithh?ﬂ iter-

pol ynmeri zabl e nononer in a real 15 polynerization are an e

di ol ef 5n, $PX%ent ¢ Aopekipolamerdkigenyh @é@g@}égupgd{#%%re%%g%%?%qg% 95 8
y=Ye

nononer, each thereof having 2 to 30 carbon atons. 0se€ "ol

R e e L LA

U heptene, | 1-octene, |- honene. 1t deLerss st WIS S, EVGRERaRBS ad of of hsuch
pre-polymerization is breferably from 0.001 to 2 MPa, and
particularly pPreferably £from 0.01 to 1 MPa, excepting an olefin,

10 which is liquid under the bre-polymerization pressure and at the
pre-polymerization temperature. A Pre-polymerization time is
not particularly limited, and is preferably usually from 2
minutes to 15 hours.

Examples of a method for feeding the components (A) to (C)

15 and the olefin in the pre-polymerization are (1) a method
comprising the steps of (1) feeding the components (A} and (B)
and optionally the component (C) to contact them, and then (ii)
feeding the olefin; (2) a method comprising the steps of (1)
feeding the components (A) and (B) and olefin to contact them,

20 and then (ii) feeding the component (C): and (3) a method
comprising the steps of (1) contacting the component (B) with the
component (C) in the presence of the olefin, and then (ii) feeding
the component (A). Among them, pPreferred is the method (2) or the
method (3). Examples of a method for feeding the olefin are (1)

25 amethod comprising the step of feeding the olefin stepwise while

keeping an inner pressure of a polymerization reactor at a




as 1, 5- hexadi ene, 1, 4-hexadi ene, 1, 4-pentadiene, 1,7-octadiene,

1, 8-nonadi ene, 1, 9-dexadi ene, 4-nethyl -1, 4-hexadi ene, 25

5-met hyl - 1, 4- hexadi ene, 7-nethyl -1, 6-octadi ene, 5-ethylidene-2-norbornene,
di cycl opent adi ene, 80 5-vinyl -2-norbornrene, norbornadi ene,

5- et hyl ene- 2- nor bornene, 1, 5-cycl ooct adi ene,

5, 8- endonet hyl enehexahydr onapht hal ene, 1, 3-but adi ene, i soprene,

1, 3- hexadi ~3-0ctadi ene 1, 3-cycl ooct adi ene and 1, 3-cycl ohexadi ene;
a cyclic opg%?ﬁté§%ﬁ%%dg§rﬁ8ﬁy6ﬁﬁeH&F £2hed Y8 tiod srdmpisniang the step of
5-ethy|-2-§ggg§5nege 5- butyl - 2- nor bor nene, 5-phenyl - 2-nor bor nene,

5- benzyl - 2-R6r bOPN ﬁE?tt aBFaIsFeraiaes ttatiady Gnedacteref the olefin. A
tricycloundﬁcene pent acycl opent adecene, pent acycl ohexadecene,

8- net hyl t eEPaLlcFoaBaEeEnages e syt ater byyirloo@dec @i bk added to a

5-acetyl - 2- nor bornene, 5-acetyl oxy-2-norbornene,

5- met hoxy cBP BRGT12ahdehoremnto5-1t hagesat Baswh 26 1Y RE1RENS ar weight of
5-nethél-5-nethoxycarbony|-2-norbornene,5-cyano-2-norbornene,

8- met haxycarbomypbekymeryptodadeaene, 8-net hyl -8-tetracycl ododecene and
8-cyanot etracycl ododecene; an 15 al kenyl benzene such as styrene,

2- phenyl propyl endn 11-@@%%@%"%&'p@%‘ﬁ‘ﬂfglt%}gﬁégg‘g%yl styrene
0- y ;

such as p-nethyl styrene, mnethylstyrene, : - h?hgtyrene,
P Tl il il o e s R ey AP A

- Sec- but yT ety r ene, e EIER FAYTIT Eomonentrtes daaition
polymerization), or as a catalyst. Said catalyst is a catalyst

10 for addition pPolymerization, which can be produced by

pre-polymerizing an olefin in the presence of the above-mentioned

pPrimary catalyst produced by contacting the components (A) and

({B) and optionally the component (C),

Examples of an addition polymerizable monomer in a real

15 polymerization are an olefin, a diolefin, a cyclic olefin, an

alkenyl aromatic hydrocarbon and a polar monomer, each thereof

having 2 to 30 carbon atoms. Those monomers may be used singly

or in combination of two or more thereof.

Specific examples of the above-mentioned monomers are an

20 olefin such as ethylene, propylene, l-butene, l-pentene,
4-methyl-1-pentene, 5-methyl-1-hexene, l-hexene, 1-heptene,
l—octene,l-nonene,1—deceneandvinylcyclohexane;adiolefinsuch
as 1,5-hexadiene, 1,4-hexadiene, 1,4-pentadiene, 1l,7-octadiene,
1,8-nonadiene, 1,9-decadiene, 4-methyl-1,4-hexadiene,

25

5-methyl-1,4—hexadiene, 7-methyl-1,6-octadiene,

5-ethylidene-2-norbornene, dicyclopentadiene,



bi sal kenyl benzene (for exanple, divinylbenzene) and an al kenyl napht hal ene
(for exanple, 1-vinylnaphthal ene);and a polar 25 nononer such as an a, Q
-unsaturated carboxylic acid (for exanple, acrylic acid, nethacrylic acid,
fumaric acid, naleic anhydride, 81 itaconic acid, itaconic anhydride and
bi cycl o( 2, 2, 1) 5- heptene -2, 3- dlcarbova1c aC|d) ; as alt of the a, /3
-unsaturated carboxylic aC|d with a netal such as sodi um potassium
lithium zinc, magnesiumand calcium an a, (3-unsaturated carboxylic acid

ester 5 (férvéﬁéﬁm&3nqnhdqnemmrmbabaxmadﬂdnéymyhgtgylgngrQmﬂofgaﬂ*q{e
| sopropyl acrylate, tert-butyl acrylate, 2-ethyl hexyl acrylate

met hacr y| atle 5 ~etinloomttataeny atm., 8 T G hES ﬁlﬁféﬁ’éxﬂ% fr rﬂé?}q?ﬁgf%ne,

nmet hacryl ate, n-butyl nethacrylate and isobutyl

unsat ur at ed,di-pathdiyhieC ag f X Ielc cid a | taconic
oprend, O g { Fr i et o

acid) ; a V|nyI ester (for exanpl e, ace vi nyl

caproate, ¥i Bybyéﬁﬁbéttﬁdl‘éh@yén | au a%f 14 n%@@:?%&%é?%%@%%;qr}.elé@@epuphor

trlfluoroacetate) an unsatura
exanpl & ghychgy | ate thacrylate and nonogl yci dyl

i taconate). 15 Ihofﬁéﬁ%feéeﬁthﬁéegtPSF OFReReef St §dPaHovie-nasrhaoene .
nononers ig. g@€%£o£yne g ﬁﬁconblnatlon of said nononers is
copol yneri zed anp?%g FnéﬂFd oRBPRALI-dnngrbosnepesne- propyl ene,
et hyl ene-i it ene ene- | - hexane, ethyl ene- 1-octene,

propyl ene- ?q%‘?%%£ € %9?%5%95?op?PEﬁéCBGﬂeﬁedanénezotricyclodecene

et hyl ene- p{qﬁ¥ ene-| -hexene. The catalyst for addition polynerization in
t he presen XFinWQﬁF?%esQQR%ﬂ%NQEﬂﬂﬁﬁtﬁdqmembmmm@ﬁﬂbyﬂxﬁhékéﬂéd@ﬁé An

8-methyltetracyclododecene . 8-ethyltetracyclodecene,

10  5-acetyl-2- norbornene, 5- acetyloxy-2-norbornene,
S-methoxycarbonyl-2-norbornene » 3-ethoxycarbonyl-2-norbornene,
5-methyl-5-me thoxycarbonyl -2-norbornene, 5-cyano-2-norbornene .
8-me thoxycarbonyltetracyclododecene .
8-methy1~8-tetracyclododeceneand8-cyanotetracyclododecene:an

15 alkenylbenzene suchas s tyrene, 2-phenylpropylene, 2 -phenylbutene
and 3~-phenylpropylene; an alkylstyrene such as P-methylstyrene,

m-methylstyrene, o-methylstyrene, p-ethyls tyrene,

m-ethylstyrene, o-ethylstyrene, @ -methylstyrene,

2,4 -dimethylstyrene + 2,5-dimethylstyrene, 3,4 -dimethylstyrene,
20 3,5-dimethylstyrene, 3-methyl-5-ethylstyrene,

1,1-diphenyls tyrene, p-tert ~butylstyrene and

pP-sec-butylstyrene; an alkenyl aromatic hydrocarbon such as a

bisalkenylbenzene (for example, divinylbenzene) and an

alkenylnaphthalene ( for example, 1-vinylnaphthalene); and a polar
25 monomer such as an a . B -unsaturated carboxylic acid (foﬁ: example,

acrylic acid, methacrylic acid, fumaric acid, maleic anhydride,



exanple of said olefin polynmer is particularly preferably an ethylene- a
-olef in copolyner, and anong them preferred is an 25 ethylene- a -olefin
copol ymer having a pol yethylene crystalline structure, wherein the
a-olefin has preferably 3 to 8 carbon 82 atons such as 1-butene, 1-hexene
and 1-octene. Exanple The present invent®dn is explained in nore detai
with 5 reference to the follow ng Exanples, but the present invention is
not limted thereto. Respective itens in the foll ow ng Exanpl es and

Conpar ati veitksafpbeacwar, €1 fRasHE 8dahyhbeabobhah 0gyBRLN9dS, 130 51neFer0ENt
of an a-olefin unit in an addition polymer The term~a-olefin dnit" and the

bel ow nent i gpeq_ " I . unit” a yerized a-olefin unit ..
cont ai ned ina’shggg PP?%EXS%P§H%rZgéﬁgﬁﬂg%ngggr 76t %ﬁ?ﬂﬁ%ﬁ%éﬁﬁfgoxyllc
cont ai ned ej R, .. res Lvel The captioned ,cont.ent s _.nmeasured by a
15 met hod c%§%§i§?58 ?h@gg%%p§u§Pzaflf° 5?UH3%}%§F%?WTzﬁiﬁpﬁﬂﬂbrﬁ%?ﬁn
spectrumof the addition polynmer with an infrared spectrophotoneter, FT-1R
7300, nanu'f‘%?'a?éamtﬁﬂ%gséﬁis-pﬁéc@?o@ecﬁgren%tprmtad,c%‘@lom}laa@%ﬁmg
t he capti oned content. fromcharacteristic 20 absorptions of an ethyl ene

uni t an§ an'50F sraMpl e e th¥L RFEY L ate i BtAVlorCENt I ke pleRhaRY ) AcEHalkee,

wherein the captioned content was expressed in terms of a short chain
branch nunb:fFoPYERB} Frrylapeo tentbdmtitbomsrylate, Reethillbexydt actyERte,

g/ 10 m nut es)
methyl methacrylate, ethyl methacrylate, n-propyl methacrylate,

isopropyl methacrylate, n-butyl methacrylate and isobutyl
methacrylate): an unsaturated dicarboxylic acid (for example,
10 maleic acid and itaconic acid); a vinyl ester (for example, vinyl
acetatg, vinyl propionate, vinyl caproate, vinyl caprate, vinyl
laurate, vinyl stearate and vinyl trifluorocacetate); and an
lumaturatedcarboxylicacidglycidylester(forexample,glycidyl
acrylate, glycidyl methacrylate and monoglycidyl itaconate).
15 In the present invention, each of the above-mentioned
monomers is homopolymerized, or any combination of said monomers
i1s copolymerized. Examples of said combination are ethylene-
propylene, ethylene-l-butene, ethylene-l-hexene, ethylene-
l1-octene, propylene-1l-butene, ethylene-propylene-butene and
20 ethylene-propylene-1l-hexene.

The catalyst for addition polymerization in the present
invention is suitably used for producing an olefin polymer. An
example of said olefin polymer is particularly preferably an
ethylene- ¢ -olefin copolymer, and among them, preferred is an

26 ethylene- & -olefin copolymer having a polyethylene crystalline

structure, wherein the @ -olefin has preferably 3 to 8 carbon



It was neasured according to the nethod prescribed in 83 Japanese

I ndustrial Standards (JI'S) K7210-1995 at 19000 under a |oad of 21.18 N
(2.16 kg). As a sanple, a polynmer containing 1000 ppm of an anti oxi dant
was used. 5 3. Swelling ratio (SR) It was neasured by dividing a dianeter
of a strand obtained in the above-mentiorf&d Item 2 (MFR) by an inner
dianeter of a die (2.095 mm. 10 4. Melt flowrate ratio (MFRR) It was
measured by dividing a nelt flow rate, which was neasured using an

addi tion polateets cardtaidd NO-du €90 PPM REx&fe aaaipxggeggegccording to the
met hod prescribed in JI'S K7210-1995 at 190 0 under a [oad of 211.82 N
(21.60 kg) , by a nelt flowrate, 15 which was neasured using the sane

according thereto at 19090 under a |oad of 21.18 N (2.16 kg). 5.
El enentery aRalysies (1) Al 20 An anount of Al contained in the conponent

(A) was neasure by a nethod conprising the steps of: (i) putting the
sul fyric acid aqueous solution (1

conponent (A intoTﬁthanoI %ii adding a ) . . (
mol /1iter) thereto; 25PFFEPPLapBVERAdoR d8perddaiaafhvid masietds tal it
a netausconggnent, and 84 I v), measuring an anmount of the netal conponent
cont ai ney reference to the following Examples, but the present invention
is not limited thereto.
Respective items in the following Examples and Comparative

Examples were measured by the following methods.

10 1. Content of an @-olefin unit in an addition polymer
The term "<« -olefin unit” and the below-mentioned term
"ethylene unit” mean a polymerized & -olefin unit contained in
the addition polymer, and a polymerized ethylene unit contained
therein, respectively. The captioned content was measured by a
15 method comprising the steps of:
(1) measuring an infrared absorption spectrum of the
addition polymer with an infrared spectrophotometer, FT-IR 7300,
manufactured by Japan Spectroscopic Co., Ltd., and
(2) determining the captioned content from characteristic
20 absorptions of an ethylene unit and an @ -olefin unit using a
calibration curve prepared in advance, wherein the captioned
éontent was expressed in terms of a short chain branch number

(SCB) per 1,000 carbon atoms.

26 2. Melt flow rate (MFR: g/10 minutes)

It was measured according to the method prescribed in




in the extracted liquid according to an I CP em ssion spectrochem cal
analysis. 5 (2) Si An anount of Si contained in the conponent (A) was
measured by a nethod conprising the steps of: (i) putting the conmponent
(A) into a sulfuric acid aqueous solution (1 nmol/liter), 10 (ii) adding
sulfuric acid (95% by weight) thereto, (i83) heating and evaporating to
dryness, thereby obtaining a solid, (iv) weighing the solid (W), (v)
addi ng sulfuric acid (95% by vvei ght) and hydrofluoric 15 acid (50% by

weight) to t | d, [ pQ to dryness, thereby

obtai ning a js%a?galéed In%\ﬂgt rﬁ%ﬂ‘%rﬁgﬁ %cFI(SaE aRd 1OA5 at ﬁﬁﬁ@rum@earﬂ
amount of Siy t f 0" - \/\/2" (3) F An anount of F
cont ai ned | nOI eg%o%gogérﬁ? ;1%\A/5§f)ne% Lﬁ'@d"mp&)ﬁ raarﬁ?hﬂﬂeécﬁmﬂ@m@ng Hed 00
steps of: &E)ﬁpurn the conponent (A) inaflask filled wth oxygen,

t her eby gengp tgd&s gsed ) absorbing the gas in a sodium

hydr oxi de aqueous sol ution (10@@ and (iii) measuring an anount of F using
t he agueous sol ution

6 3. Swelling ratio (SR)
It was measured by dividing a diameter of a strand obtained .
in the above-mentioned Item 2 (MFR) by an inner diameter of a die

(2.095 mm).

10 4. Melt flow rate ratio (MFRR)E
It was measured by dividing a melt flow rate, which was
measured using an addition polymer containing 1,000 i)pm of an
antioxidant according to the method prescribed in JIS K7210-1995
at 190C under a load of 211.82 N (21.60 kg), by a melt flow rate,
15 which was measured using the same according thereto at 190TC

under a load of 21.18 N (2.16 kg).

5. Elementery analysis
(1) a1
20 An amount of Al contained in the component (A) was measured
by a method comprising the steps of:
(1) putting the component (A) into ethanol,
(11) adding a sulfuric acid agqueous solution (1
mol/liter) thereto,
25 (iii) applying a supersonic wave thereto to extract a

metal component, and



according to an ion selective electrode nethod. 5 Exanple 1 (1) Production
of the conponent (Al) Into a 100 m four necked flask purged with nitrogen,
18.0 mM of toluene and 12.5 m (25.0 nmol of trinethylalumnum 10 of a
tol uene solution (concentration = 2.00 nol/liter) of trimethylal um num were
put, and the resultant m xture was cooleg40 5C. To the cooled m xture,
4.6 mM (33.3 mol) of

1,1,1,3,3,3-hexafluoro-2-(trifluoronet hyI ) - 2 propanol was added dropw se

over 0.25 hour, and,then, the.mxture irred for 1.5 hours at 5 C
To the mixture, g%wv\ﬂgaﬁ'&ﬁéﬂg ang"é"c’d'"btf °§| ?F‘Ea’“?%"’{{(ﬁﬂip%t contained

manuf act ured by ;_average particle dianmeter = 60 Jim
pore vol une 1t 5] eﬁitFSCt&ﬂdlé-ﬁé‘éldf BEcOhdince tar an ICRH M gHon whi ch had
been heat ed at 300t in a streamof nitrogen. Silica adhering to 20 the

i nner wal | &Pech&othefdagds apsliesisdown with 5.0 ml of tol uene. The

m xture was stirred for 5 mnutes, and then, 0.44 m (24.5 nmmol) of water
was added dropw se thereto over 0.5 hour. Thereafter, the m xture was
stirred at 5 Cfor 1 hour, at 40 Cfor 1 hour, and then, at 80t for 2
hours, i% tKfi23 Sdder. 25 The resultant solid was washed four tinmes at 80t
using a filter with 50.0 mM each of toluene, and then washed two tines 86

at room tenper at urgn énicithtt B¢ SARNWaIhe01A tHe eBMPRentCXR)Syas h]'&atslﬂh:%d
order. The washed solid was dried under a reduced pressure at 60

hour, thereby arfpd¥abAdcbhpsd sAngf thlRe steps of:

(1) putting the component (A) into a sulfuric acid agqueous

solution (1 mol/liter),

10 (ii) adding sulfuric acid (95% by weight) thereto,

(iii) heating and evaporating to dryness, thereby

obtaining a solid,
(iv) weighing the solid (W,),

(v) adding sulfuric lacid (95% by weight) and hydrofluoric

15 acid (50% by weight) to the solid,

(vi) heating and evapbrating to dryness, therebhy

obtaining a solid,
(vii) weighing the solid (W,;), and

(viii) measuring an amount of Si from the difference of

20 W1 - WL".

(3) F
An amount of F contained in the component (A) was measured
by a method comprising the steps of:

25 (1) burning the component (A) in a flask filled with oxygen,

thereby generating a combustion gas,



conponent (Al) as the conponent (A). 5 (2) Polynerization A 3 liter-volune
aut ocl ave equi pped with a stirrer, which had been dried under a reduced
pressure and then purged wth argon, was evacuated. Into the autoclave,
hydrogen was 10 fed so as to obtain its partial pressure of 0.022 MPa, and
then, 690 g of butane and 60 g of 1- buterf®® were fed thereto. The
resultant m xture was heated to 70t. Thereafter, ethylene was fed thereto
so as to obtain its partial pressure of 1.6 Mya, and the system was
stabilized. A gas c(hriqrranmg:rmhyg aired Yess b # hevyerh WPdr SOIROSadh &GS N
the system of hydrogen = 1.07% by nol and 1-butene = 3.42 % by nol. To the
m xture, thefedweion adoes) 0 Sndal of a hexane solution (concentration =1
mol /m ) of tr||sobutylalun1nun1 Next, 0.50 ml of a toluene solution

(concentration = 2¢k4qa0LLak), -9k o 356 ’fgd ?.y envl) Qni_um
di chl oride, and 7. Cg r:#gmc))#1 HE * grrpo fu (3914 5{55958 T'sjéal y@fe%%énﬁéo&él J)on
produced in Yer e de er et this order.
Polynerlzatf%ﬁﬁhaSQIarrle (nﬁn ?ég%ﬁ éﬁ%ﬁfﬂ%&%swegﬁ?gng whi ch a mi xed
gas of eghyl ene and hydrogen (hydrogen 25 concentration = 0.45% by nol) was
continuously fed thereto so as to keep the total pressure constant. As a
result, there was 87 produced 110 g of an ol efin pol ynmer having good

particle pESRERI®s! A polynerization activity per mol of a zirconium

atomwas 3.3 X 108 g/ nol -Zr/hour, and that per g of the solid
(1) Production of the component (Al)

Into a 100 ml four necked flask purged with nitrogen,
18.0 ml of toluene and 12.5 ml (25.0 mmol of trimethylaluminum)
10 of a toluene solution (concentration = 2.00 mol/liter) of
trimethylaluminum were put, and the resultant mixture was
cooled to 5C. To the cocled mixture, 4.6 ml (33.3 mmol) of
1,1,1,3,3,3-hexafluoro—2-(trifluoromethyl)-2-propanol was
added dropwise over 0.25 hour, and then, the mixture was
15 stirred for 1.5 hours at 5C. To the mixture, there was added
4.98 g of silica (SYLOPOL 948, manufactured by Davison Co.,
Ltd.: average particle diameter = 60 ([ m; pore volume = 1.70
ml/g; and specific surface area = 292 m?/g), which had been
heated at 300C in a stream of nitrogen. Silica adhering to
20 the inner wall of the flask was washed down with 5.0 ml of
toluene. The mixture was stirred for 5 minutes, and then, 0,44
ml (24.5 mmol) of water was added dropwise thereto over 0.5
hour. Thereafter, the mixture was stirred at 5C for 1 hour,
at 40T for 1 hour, and then, at 80C for 2 hours, in this order.
256 The resultant solid was washed four times at 80T using a

filter with 50.0 ml each of toluene, and then washed two times



catal yst conmponent was 45,200 g/g-solid catal yst 5 conmponent/hour. The
produced ol efin polynmer had SCB = 6.60, MR = 0.34, MFRR = 80 and SR =
1.26. Exanple 2 (1) Production of the conponent (A2) 10 Exanple 1 (1) was
repeated except that (1) 18.0 m of toluene was changed to 27.0 m
thereof, (ii) 12.5 m (25.0 mol of trinme¥hyl al umi num) of a toluene
solution of trinethylalum num was changed to 3.4 m (25 mmol) of
triethylalum num and (iii) 4.98 g of silica was changed to 4.95 g

t hereof , theaehyoqm ot exgat dbe ks HOy & 1 sta*&gezﬁq'%ﬁp%r!to 123 2 B8 5%%%1%1%43,

conmponent (A). (2) Polynerization Exanple 1 was repeated except

i) 7.3 fnt t 5 f th t
(R2) produced 36 n i e aboits EAARRTS Siht 4% yorall Sndel £ TRRERA,

th t t d = 1.10% b | _and 1-but = 3.47% b
o1, and (11730 (e Bof §nEf Craf Tort (TEF nath e aRYeREPGH6ULNA rih o32 § A dthe

result, ther r od 130 of an ol ef in _polynmer having good particle
properties.é?%ﬁ??%%?ig%ﬁioﬁ%nﬁh%i??mBBPen§5ﬁﬁﬁ°of a zi rconi um at om was

1.3 X 108 g/ nol -Zr/ hour, and that per g of the solid catal yst conmponent
was 23,600 g/g-solid catalyst 88 conponent/hour. The produced ol efin

pol ymer had SCB = 16.70, MR = 0.68, MFRR = 74 and SR = 1.35. Exanple 3 5
(1) ProductiQ#?iﬁo%ﬁ@eEéﬁﬁGHéﬁt (A3) Exanple 1 (1) was repeated except tha
(i) 4.6 mM (33.3 :

A 3 liter-volume autoclave equipped with a stirrer,
which had been dried under a reduced pressure and then purged
with argon, was evacuated. Into the autoclave, hydrogen was

10 fed so as to obtain its partial prressure of 0.022 MPa, and then,
690 g of butane and 60 g of l-butene were fed thereto. The
resultant mixture was heated to 70C. Thereafter, ethylene was
fed thereto so as to obtain its partial pressure of 1.6 Mpa,
and the system was st;abil:l.zed. A gas chromatography analysis

15 showed a gas composition in the system of hydrogen = 1.07% by
mol and l1-butene = 3.42 % by mol. To the mixture, there was
added 0.9 ml of a hexane solution {concentration = 1 mmol/ml_)
of triisobutylaluminum. Next, 0.50 ml of a toluene solution
(concentration = 2 “mol/ml) of racemic

20 ethylenebis(l-indenyl)zirconium dichloride, and 7.3 mg of the
component (Al) (solid catalyst component) produced in the
above Example 1 (1) were added thereto in this order.
Polymerization was carried out at 70C for 20 minutes, during
which a mixed gas of ethylene and hydrogen (hydrogen

25 concentration = 0.45% by mol) was continuously fed thereto so

as to keep the total pressure constant. As a result, there was



mml ) of 1,1,1, 3,3, 3-hexafluoro-2-(trifluoronethyl)-2-propanol was changed
to 3.5 mM (33.3 mol) of 1,1,1, 3,3, 3-hexafluoro-2-propanol, and (ii)
stirring for 1.5 10 hours at 5 "C was changed to (a) stirring for 0.5 hour
at 5t, (b) stirring for 1 hour at 40 C, then (c) cooling to 5t, in
this order, thereby producing 9.46 g of the conmponent (A3) as the
conponent (A). An elenentary analysis of the conponent (A3) showed a
result of Al = 2.3 mol/g, Si =85 mol/g and F = 8.9 15 mvol/g. (2)

Pol yrer i zat PewdBeEnd| 210 g2pfnas repefil rdpeigeplr Hatifd) gdod parefidihe
conponent (Al) was changed to 6.6 ng of the conponent (A3) produced 20 in

t he above Epacmm:lea:t&eéé) A(p¢1yﬁ1€§1@&&1@{w&£\}9ﬂy'ﬁbfhﬁoiyg‘fe&n ¥‘§§06§&Wd
to hydrogen = 0.98% by nol and 1-butene = 3.52%by nol, (iii) the hydrogen

concentrati grogf wlg#3%30¥ Nphe |9n/d|g$1§ /g}rzﬁgurgagn(&f t at{g/l ene ag? %cﬁilr §§ﬁr151n

continuously fed was changed t nmol’, “and

time was Chéagﬁq.yts& @orﬁ'ﬂ;QHEﬁ% wad s aZégsgéér fslxag.g_rde'&:vw’%lig guced. 97 g of

an olef in polymer having good parti cle pr i zation

t t /ol -Zr/h d

fhat ‘per "oeofPepdils Mot TRECHY gﬁbco%geﬁ’?faﬁﬂsn mo%&ef@%sépc%t’é 932
t/ T I had SCB = 18.4, MFR = 3

(I\:/IggII;OTeZO aﬁgf{SR Eﬁefo4'2%1‘g§%xongloe 5 g?egaugﬁu on of the conponent (A4)

Example 2
(1) Production of the component (A2)

10 Example 1 (1) was repeated except that (i) 18.0 ml of
toluene was changed to 27.0 ml thereof, (1i) 12.5 ml (25.0 mmol
of trimethylaluminum) of a toluene solution of trimethylaluminum
was changed to 3.4 ml (25 mmol) of triethylaluminum, and (iii)
4.98 g of silica was changed to 4.95 g thereof, thereby producing

15 10.66 g of the component (A2) as the component (A).

(2) Polymerization
Example 1 (2) was repeated except that (i) 7.3 mg of the
component (Al) was changed to 5.5 mg of the component (A2) produced
20 in the above Example 2 (1), (ii) the gas composition in the system
was changed to hydrogen = 1.10% by mol and l-butene = 3.47% by
mol, and (iii) the polymerization time was changed to 60 minutes.
As a result, there was produced 130 g of an olefin polymer
having good particle properties. A polymerization activity per
25 mol of a zirconium atomwas 1.3 X 10° g/mol-Zr/hour, and that per

g of the solid catalyst component was 23,600 g/g-solid catalyst



Example 1 (1) was repeated except that (i) 18.0 m of toluene was changed
to 27.0 M thereof, (ii) 12.5 mM (25.0 mmol of 10 trinethylalumnum of a
tol uene solution of trinethylal um numwas changed to 3.4 m (25 mmol) of
triethylalumnum (iii) 4.6 m (33.3 mmol) of

1,1,1,3,3,3-hexafl uoro-2-(trifluoronethyl B8-propanol was changed to 3.5
m (33.3 mmol) of 15 1,1,1, 3,3, 3-hexafl uoro-2-propanol, (iv) the stirring
for 1.5 hours at 5t was changed to (a) stirring for 0.5 hour at 5 C, (b)

stirring folohpladnhtdthoht., md J_lbedg] cqoli L0 ot hig _order,
and (v) 4. 980990f Si ??1851 was C fﬁ\ge "fega 4. 533599h§3é§8‘,gr %’ﬁgr gg? pr &gugioﬁg
9.19 g of t canponent _as, the onent,_ 20 (A). An elenentary
anal ysi s of %ﬁe“ﬁﬁ%gner@ Ad) 54;15{%‘8 r‘esﬂﬁg' of Al = 1.8 nmol/g, Si =
9.6 mol/g and F = 6.3 mml/g. (2) Polynerization Exanple 1 (2) was
repeated except that (1) 7.3 ng of the 25 conponent (Al) was changed to
6.4 ng of the conponent (A4) produced in the above Exanple 4 (1), (ii) the
gas conposi E¥8APL® the system 90 was changed to hydrogen = 1.06% by nol
and 1-butene = 3.67%by nol, (iii) the hydrogen concentration of 0.45% by
mol in the fkilte@rogax-itort af| she amunpymenyeldAddntinuously fed was changed
to 0. 42- by nol, and (iv) the polynerization tinme was changed to 60
mnutes. 5 As a rdsxanmple hkr €l hasaproepeate@2egcoptathate{inh pobymer (33.3
havi ng good particle properties. A polynerization activity per ol of a
zi rconi um amoolhZest 8.,2 4 ,80'3 @ MdxaATdwas - 2 206r i hBtoPéifie t By 0F - b DBréphhel
catal yst conponent was 12,800 g/g-solid catalyst
was changed to 3.5 ml (33.3 mmol) of
1,1,1,3,3,3-hexafluoro-2-propanol, and (ii) stirring for 1.5
10 hours at 5 T was changed to (a) stirring for 0.5 hour at 5C, (b)
stirring for 1 hour at 40°C, and then (¢) cooling to 5C, in this
order, thereby producing 9.46 g of the component (A3) as the
component (A). An elementary analysis of the component (A3)
showed a result of Al = 2.3 mmol/g, Si = 8.5 mmol/g and F = 8.9

15 mmol/g.

(2) Polymerization
Example 1 (2) was repeated except that (i) 7.3 mg of the
component (Al) was changed to 6.6 mg of the component (A3) produced
20 in the above Example 3 (1), (ii) the gas composition in the system
was changed to hydrogen = 0.98% by mol and l-butene = 3.52% by
mol, (iii) the hydrogen concentration of 0.45% by mol in the mixed
gas of ethylene and hydrogen continuously fed was changed to 0.42%
bymol, and (iv) the polymerization time was changed to 60 minutes.
25 As a result, there was produced 97 g of an olefin polymer

having good particle pr0pérties. A polymerization activity per




conponent/ hour. The produced ol efin polymer had SCB = 19.2, MFR 10 = 4.6,
MFRR = 44 and SR =.1.44. Exanple 5 (1) Production of the conmponent (AS)
Exanple 1 (1) was repeated except that (1) 4.6 ml (33.3 15 mmol) of
1,1,1,3,3,3-hexafluoro-2-(trifluoronethyl)-2-propanol was changed to 2.4
n1 (33 3 mol) of 2, 2, 2- trlfluoroethaﬁgl and (ii) 4.98 g of silica
was changed to 5.03 g thereof, thereby producing 8.79 g of the conponent
(A5) as the conmponent (A). 20 (2) Polynerization Exanple 1 (2) was

repeat ed exmeptof hat icbonivh AGoRfwide . WOUDWVGQVmG&L)Zr%%u&haHHthﬁ&t e
ng of the conmponent (A5) produced in the above Exanple 5 (1), (ii) the gas
conposi ti Ongl oft tife S¥S1 BN cAGHL naRth ey ¢ X

1-butene = 3.09% by 25 nol, (||?§@the hydrogeﬁﬁggﬁkg“%?g%%%ﬁ%Bf Oqﬁgk}YSt
mol in the gon t yd o f £h d
ol ! g EoBneRET et i S ) 069980, IR B N
m nutes. As_asr suhb Rtheﬁi g@?lggodu e 25 g of an olef in polyner having
good partlcle propertles 0 ynerlzatlon activity per nol of a zirconium
atomwas; 2.5 X 10° g/nDI-Zr/hour and that per 5 g of the solid catalyst
conponent was 4, 000 g/g solid catalyst conponent/ hour. The produced.
olefin polyge ﬁ 8.7, MFR 3.1, MFRR = 28 and SR = 1.53. Exanple
6 10 (1) Pr ﬁﬁ@? &n f the conponent (A6) Exanple 1 (1) was repeated except

that (1) 18, 9 of
(1) Production of the component (A4)

Example].(l)wasrepeatedexceptthat(iJ 18.0ml of toluene
was changed to 27.0 ml thereof, (ii) 12.5 ml (25.0 mmol of
10 trimethylaluminum) of a toluene solution of trimethylaluminum

was changed to 3.4 ml (25 mmol) of triethylaluminum, (iii) 4.6

ml (33.3 mmol) of
1,1,1,3,3,3-hexafluoro-2-(trifluoromethyl)-2-propanol was
changed to 3.5 ml (33.3 mmol) of

15 1,1,1,3,3,3-hexafluoro-2-propanol, (iv) the stirring for 1.5
hours at 5C was changed to (a) stirring for 0.5 hour at 5T, (b)
stirring for 1 hour at 40T, and then (c) cooling to 5C, in this
order, and (v) 4.98 g of silica was changed to 4.99 g thereof,
thereby producing 9.19 g of the component (A4} as the component

20 (A). An elementary analysis of the component (A4) showed a result

of Al = 1.8 mmol/g, Si = 9.6 mmol/g and F = 6.3 mmol/g.

(2) Polymerization
Example 1 (2) was repeated except that (i) 7.3 mg of the
26 component (Al) was changed to 6.4 mg of the component (A4) produced

in the above Example 4 (1}, (1ii) the gas composition in the system



t ol uene was changed to 27.0 ml thereof, (ii) 12.5 m (25.0 mmol of
trimethylal umnum of a toluene solution of trinethylalumnum was changed
to 3.4 m (25 mmol) of triethylalumnum (iii) 4.6 15 m (33.3 mmol) of
1,1,1,3,3,3-hexafluoro-2-(trifluoronethyl)-2-propanol was changed to 2.4
m (33.3 mml) of 2,2,2-trifluoroethanol, 9%hd (iv) 4.98 g of silica was
changed to 4.95 g thereof, thereby producing 9.01 g of the conponent (A6)
as the component (A). 20 (2) Polynerization Exanple 1 (2) was repeated

except that was) chadigd %o h%ro%@?ponqnt%(«%p"bér gﬁ,?l)%wge%%ﬁe & g Oy e

conmponent (A6) produced in~the above Exa e

T but ene. < Bedsod ByE) ¥ heartd gﬁgéﬁgégﬁ‘l‘égrné’%ﬁ{‘#at B g g ”@5? e

to 0. 43% Byeert Thalerd “¥ﬂ}“e 25 Eontigotey aﬁgl@%ﬁb S%«%%a@%e"
m nutes. As_a result, there was ﬁgﬁduced 15 gtof an olef in poI rrer havi ng

good particP& B-bpep (e'jsv) AbsopoEreThEpbhondiing vespiangedbe of mgnutes.
zi rconi um at om was 1. 5 X 107 %@Irml -Zr/hour, and that per g of the solid

cat al yst® conponentAfieis TROTE g/tdexRs M@swraﬂy@ted danporeran ledwtimmpelymer

produced ol efin polynmer had SCB = 8.6, MFR 2.9, MFRR = 27 and SR = 1. 54.

10 Exanpl e haV1PQPQQddCPﬂUhlGﬂetDgopenp@ﬂsntA(pﬁ)ymerization activity per
mol of a zirconium atom was 8.2 X 10’ g/rﬁol-Zr/hour, and that per
g of the solid catalyst component was 12,800 g/g-solid catalyst
component/hour. The produced olefin polymer had SCB = 19.2, MFR

10 = 4.6, MFRR = 44 and SR = 1.44.

Example 5
(1) Production of the component (AS5)
Example 1 (1) was repeated except that (i) 4.6 ml (33.3
15 mmol) of 1,1,1,3,3,3-hexafluoro-2-(trifluoromethyl)-2-propanol
was changed to 2.4 ml (33.3 mmol) of 2,2,2~trifluoroethanol, and
(ii) 4.98 g of silica was changed to 5.03 g thereof, thereby

producing 8.79 g of the component (A5) as the component (A).

20 (2) Polymerization
Example 1 (2) was repeated except that (i) 7.3 mg of the
component (Al) was changed to 6.2 mg of the component (A5) produced
in the above Example 5 (1), (ii) the gas composition in the system
was changed to hydrogen = 1.01% by mol and 1l-butene = 3.09% by
25 mol, (iii) the hydrogen concentration of 0.45% by mol in the mixed

gas of ethylene and hydrogen continuously fed was changed to 0.43%



Exanmple 1 (1) was repeated except that (1) 4. 6 M (33. 3 mol) of
1,1,1,3,3,3-hexafluoro-2-(trifluoronethyl)-2- propanol was changed to 3.5

m (33.3 nmol) of 1,1,1,3,3,3 15 hexafl uoro-2-propanol, and (ii) 4.98 g of
silica was changed to 4.92 g thereof, thereby producing 9.84 g of the
conponent (A7) as the conponent (A). An e¥knentary analysis of the
conponent (A7) showed a result of Al = 2.3 mol/g, Si =82 mvol/g and F =
8.9 mol/g. 20 (2) Polynerization Exanple 1 (2) was repeated except that

(i) 7.3 ny dfy inb&, LOTPARSNENE @Johymi%%‘(%g%ﬁe%socﬂgngédté}?56%’&%&‘@%@

(A7) produced in the above Exanple 7 (1), the gas conposition in

system 25 was changedt 0g = % I 1-hutene =_3.62% Db
mol, (iii) the hydrﬁgggng%%ﬁg{éhtﬁg?f%#% %&%&f‘*‘b@%ﬁ P% R re ey Fé%ii’%%%
of ethyl ene cqnti-nuqusly fed was changed to 0. 42- by nol, and
(iv) the po|h%%r“|}%g‘??’?ﬁ$ﬁr s RHPHRTEE G @b BR‘sRedstzadslop At vity ek
was produced ﬁS of an ol efin polynmer having gpod particle properties. A
pol yreri zat Mo 8Etd GITFQREum atem was . %if cbhi ermetlofinidouz,, 8ni 197t per
g/ mol - ZrLhour, _and that per of the.solid catal yst conponent was 13, 000

g/ g-sol i¥ c& qfyshe sedicneatriast crAROResdumEs @l &0 grdl-ywedrl dhakh t8aF st
18.3, MFR = 2.6, MFRR = 49 and SR = 1.45. 10 Exanple 8 (1) Production of

t he conponeRCMPRENE/Aewrs hel presk:cesh edtedilrexediymahatad HCELE& B.1, MFR

= 3.1, MFRR = 28 and SR = 1.53.

Example 6
10 (1) Production of the component (A6)

Example 1 (1) was repeated except that (i) 18.0 ml 6f
toluene was changed to 27.0 ml thereof, (ii) 12.5 ml (25.0 mmol
of trimethylaluminum) of a toluene solution of trimethylaluminum
was changed to 3.4 ml (25 mmol) of triethylaluminum, (iii) 4.6

15 ml {(33.3 mmol) of
1,1,1,3,3,3—hexafluoro-2—(trifluoromethyl)—2-propanol was
changed to 2.4 ml (33.3 mmol) of 2,2,2-trifluoroethanol, and (iv)
4.98 g of silica was changed to 4.95 g thereof, thereby producing
9.01 g of the component (A6) as the component (A).

20
(2) Polymerization

Example 1 (2) was repeated except that (1) 7.3 mg of the
component (Al) was changed to 7.6 mg of the component (A6) produced
in the above Example 6 (1), (ii) the gas composition in the system

25 was changed to hydrogen = 1,04% by mol and l-butene = 3.05% by

mol, (iii) the hydrogen concentration of 0.45% by mol in the mixed



t ol uene was changed to 27.0 ml thereof , (ii) 12. 5 m (25.0 mol of
trimethylal umnum of a toluene solution of 15 trinethylal um num was
changed to 3.4 mM (25 mmol) of triethylaluminum (iii) 4.6 m (33.3 mol)
of 1,1,1,3,3,3- hexafluoro-2-(trifluoronethyl)-2-propanol was changed to
3.5 mM (33.3 mol) of 1,1,1,3, 3, 3-hexafl udtd-2-propanol, and (iv) 4.98 g
of silica was changed to 5.00 g thereof, thereby 20 producing. 9.55 g of the
conponent (A8) as the conponent (A). An elenentary analysis of the

roa ool /g (5) Po ﬁygfml??iﬁ??*?ﬁhﬁ?‘é%%;ﬁ%‘%ﬂj@%& f?igp‘iaf shlld Fog e~
1) 7.3 : 7.5
(28)  produced Bac o REVL et PRbHER 54 ¥R e oot ERfuet b SRR Fos:

t he system was chgnged tqﬁggdrqgen = 1.02% by nol._and 1-butene = 3.57% by
mol, (iii) the hydP8gerr tohtentPRToYaT RFofswas, 13ol Ph ehe Iasdy Pojagnes
et hyl ene and _hydrogen continuqusly fed was changed to 0.42% 5 by nol, and
(iv) the po%ﬁﬁé?ﬁi PPEn PRI Chigs PARESFdd aso 80 Peiliymeadizatdom adtsity torw e
was produced 117 g of an olefin polymer having good particle properties. A
pol yer i 2at MeA @ftd wilrpopdum atbmofas zi5 conl eingdmom-%ay hbuz ,Xah88that per
g/ mol -Zr/ hour, and that per g of the solid catal yst conponent was 15, 600
g/ g-sol i d c8tafyshelgodddpontalystuconboacptodased , 00l igy gpalolmer daath1SER: =
18.8, MFR = 1.9, MFRR = 52 and SR = 1.34. Reference Exanple 1 (1)

Pol yneri zat fomponent/hour. The produced olefin polymer had SCB = 8.6, MFR

= 2.9, MFRR = 27 and SR = 1.54,.

10 Example 7
(1) Production of the component (A7)

Example 1 (1) was repeated except that (i) 4.6 m1 (33.3
mmol) of 1,l,1,3,3,3-hexafluoro—2—(trifluoromethyl)-2—
propanol was changed to 3.5 ml (33.3 mmol) of 1,1,1,3,3,3-

15 hexafluoro-2-propanol, and (ii) 4.98 g of silica was changed
to 4.92 g thereof, thereby producing 9.84 g of the componeﬁt
(A7) as the component (A). An elementary analysis of the
component (A7) showed a result of Al = 2.3 mmel/g, Si = 8.2
mmol/g and F = 8.9 mmol/g.

20
(2) Polymerization

Example 1 (2) was repeated except that (i) 7.3 mg of the
component (Al) was changed to 6.0 mg of the component (A7) produced
in the above Example 7 (1), (ii) the gas composition in the system

25 was changed to hydrogen = 1.05% by mol and l-butene = 3.62% by

mol, (iii) the hydrogen concentration of 0.45% by mol in the mixed




15 A 3 liter-volume autoclave equi pped with a stirrer, which had been
dried under a reduced pressure and then purged wth argon, was evacuat ed.
Into the autoclave, 1000 m of toluene and 30 g of 1-butene were fed
thereto. The m xture was heated to 70t. Thereafter, ethylene was fed
thereto so as to 20 obtain its partial préssure of 0.6 Ma, and the system
was stabilized. A gas chromatography analysis showed a gas conposition in
the system of hydrogen = 0% by nol and 1-butene = 8.18% by nol. To the

m xture, theyas eAeddethddaldmydfoden %h%%ﬁg%%ﬁl&ﬂ gad(vféw%%@%q 28 7 4bs
. (0] (0]

mmol /m) of 25 triisobutylalum num Next, a tol uene”sol ution

(concentr at il m&L 2 ahd"PL{ Pith idrepie ' - n i rgoni um
di phenoxi de, and 2. Odr:F ogd aeox%%l%gne s%?jg?rll;%tni C@ﬁg?ﬁ%#%%%zg%@n%e%m)
of  pol ynet hyl al unjpo i ng,a_tr n of and __manufactured by
Tosoh- fi nechem merg égggﬁg?ﬁérg?gr%naggi§g§d3?8§?9gg8?yﬁ§rngfﬁgngﬁi¥mer
carried out 70" C far 40 m nutes during which an ethyl ene gas was
continuousl?g%éég gﬁggepgrgﬁcﬁﬁspFBPEEgbtheAtB?éYmﬁFé§§%F€”béﬁ§ﬁdH¢y per
Thereafter, shing wth a hydrochloric acid@nethanol solution to renove
ashes, And"Phedt & FLRGONAHEr 250M &tafk dd 8preddlire/mel eZrshoiied and . thist pera
result, there was produced 39 g of an ol efin polynmer having good particle
properties. 9280hHat L4 icgt adats ty icopppaentowasol 3a000r gégr smlddoratad yst2
X 108 g/ nol - Zr/ hour. The produced olefin polynmer had SCB = 16.1 and MFR =
5.6. 15 Ref §P@Regegkéhﬁp§. Zhe produced olefin polymer had SCB = 18.3, MFR

= 2.6, MFRR = 49 and SR = 1.45.

10 Example 8
(1) Production of the component (A8)

Example 1 (1) was repeated except that (i) 1&.0 ml of
toluene was changed to 27.0 ml thereof, (ii) 12.5 ml (25.0 mmol
of trimethylaluminum) of a toluene solution of

15 trimethylaluminum was changed to 3.4 ml (25 mmol) of
triethylaluminum, (iii) 4.6 ml (33.3 mmol) of 1,1,1,3,3,3-
hexafluoro-z—(trifluoromethyl)-2—propanol was changed to
3.5ml (33.3 mmol) of 1,1,1,3,3,3-hexafluoro-2-propanol, and
(iv) 4.98 g of silica was changed to 5.00 g thereof, thereby

20 producing 9.55 g of the component (A8) as the component (A).
An elementary analysis of the component (A8) showed a result

of Al = 2.3 mmol/g, Si1 = 8.2 mmol/g and F

7.4 mmol/g.

(2) Polymerization
25 Example 1 (2) was repeated except that (i) 7.3 mg of the

component (Al) was changed to 7.5 mg of the component (A8) produced



(1) Preparation of methylal um noxane Into a 200 m four necked flask purged
with nitrogen, 90.0 mnm of toluene and 10.0 m (20.0 mmol of
trimethyl al um num of a toluene solution (concentration = 2.00 nol/liter)
of 20 trinmethylalum numwere put, and the Jesultant mxture was cooled to
5t. To the mxture, 0.35 m (19.5 nmol) of water was added dropw se over
one hour. Thereafter, the mxture was stirred at 59C for 1.5 hours, at
40" C for two hours, and then at 80t for two hours, in this order, thereby
obt ai ni ng ailfeBR® 2bae Exampdey 8261 haiing &heoyms kompbisdr ieh On2t 1w lshisitent
in terms of an alum num atom 96 (2) Polynerization Reference Exanple 1
(1) was rep¥asedhengegt tohatydrbged & 1no2af by welluena Sobuitiear &f AR WRS
changed to 2. O m of the slurry 5 obtained in the above Reference Exanpl e

2 (1), and fibll) ¢hei paheAFARBGENOROLBeh PR BYSH YR VA d =
0% by nmol and 1-butene = 7.31% by nDIeAs % resul t, tﬁgpgyagg"%@£§¥%3@§§@ g

%by ml a ' y ol As a Te: ¢ ves” obt al ne
atomas L 610 X 108 g nat S e §RnEphElEe e Pl Shafalh 08 43y

Ly o o P sl SHESARLE S () ST Bl b o iy
TS e oot ut o P BB Y od LA e Ul Lt oy

having good particle properties. A polymerization activity per

mol of a zirconium atom was 1.2 X 1oag/mol-Zr/hour, and that per

g of the solid catalyst component was 15,600 g/g-solid catalyst

10 component/hour. The produced olefin polymer had SCB = 18.8, MFR

= 1.9, MFRR = 52 and SR = 1.34.

Reference Example 1
(1) Polymerization

16 A 3 liter-volume autoclave equipped with a stirrer,
which had been dried under a reduced pressure and then purged
with argon, was evacuated. Into the autoclave, 1000 ml of
toluene and 30 g of 1-butene were fed thereto. The mixture was
heated to 70C. Thereafter, ethylene was fed thereto so as to

20 obtain its partial pressure of 0.6 Mpa, and the system was
stabilized. A gas chromatography analysis showed a gas
composition in the system of hydrogen = 0% by mol and 1-butene
= 8.18% by mol. To the mixture, there was added 0.9 ml of a
hexane solution (concentration = 1 mmol/ml) of

25 triisobutylaluminum. Next, 0.25 ml of a toluene solution

(concentration = 2 gmol/ml) of racemic



trinmethyl al um num was changed to 2.7 m (20 mmol ) of triethylal um num

thereby obtaining a slurry. 20 (2) Polynerization Reference Exanple 1 (1)

was repeated except that (i) 2.0 m of a toluene solution of PMAO was

changed to 2.0 m of the slurry obtained in the above Reference Exanple 3

(1), and (ii) the gas 25 corrposition in th&3system was changed to hydrogen
0% by nol and 1-butene 8.20% by nol 97 As a result, there was

obtal ned 26 g of an olefin poI yner. A polynerization act|V|ty per nol of a

zi rconi um at %hi’lﬁlégn@bllsO(l—lmdgﬁyml)zZrn’dtﬁtﬂude'tﬁplQ@ﬁakE@@ oLkl B, B0k X”S? a
had SCB = 14.8 and MFR = 5.0. 5 Conparative Exanple 1 (1) Production o

cat al yst conpoheehel siod ot 26 Uboﬁ@éht&%ﬂ%fl ag ko P Q%lVy't ni trogen,
88.0 m of toluene and 12.5 mM (25.0 of trlrrethyl al'um nunf) 10 of a

t ol uene sol usé Dymé e AHAINRLA ORaTe 2 / of tri | al um num wer e
put, and the resul ta?tl m xture ?/\g% hggc%@d% é%&e%m?hg?tp ANY 44 m

(24.5 mol ) wfnyeie opwi.se,over one hour. Thereafter t he
mxture was | Sti rregug}té@;t foréjs_Lglg SUPSReR. RS ordfRE RE@ZEtantn t BoAs15

at 809C 1‘,50r1q:1 n this order, and the mxture was let alone
over ni ght e T xt u%WBElc’:& HOP MEsscartip whith ats 796C goaf 46i milaates,

having the %ﬂ?ﬁAénwﬂ&@E anet Qggn%fgzglégglﬁ?ﬁiinuously fed thereto so
as to keep the total pressure constant. Thereafter, washing
with a hydrochloric acid/methanol solution to remove ashes,
end then drying under a reduced pressure were carried out. As
10 a result, there was produced 39 g of an olefin polymer having
good particle properties. A polymerization activity per mol

of a zirconium atom was 1.2 X 10° g/mol-Zr/hour. The producedt

olefin polymer had SCB = 16.1 and MFR = 5.6.

15 Reference Example 2
(1) Preparation of methylaluminoxane

Into a 200 ml four necked flask purged with nitrogen, 90.0
ml of toluene and 10.0 ml {20.0 mmol of trimethylaluminum) of a
toluene solution (concentration = 2.00 mol/liter) of
20 trimethylaluminum were put, and the resultant mixture was cooled
to 5C. To the mixture, 0.35 ml (19.5 mmol) of water was added
dropwise over one hour. Thereafter, the mixture was stirred at
5C for 1.5 hours, at 40C For two hours, and then at 80C for two
hours, in this order, thereby obtaining a weakly white slurry

256 having a concentration of 0.2 mol/liter in terms of an aluminum

atom.




in Exanple 1 (1), which had been heated at 3009in a stream of nitrogen,
was added to the m xture. Next, silica adhering 20 to the inner wall of the
flask was washed down with 5.0 ml of toluene. Thereafter, the m xture was
stirred at 5t for one hour, at 40C for one hour, and then at 80C for two
hours, in this order. The resultant solidogas washed four tinmes at 800C
using a filter with 100.0 m each of toluene, and then washed 25 two tines
at roomtenperature using the sane with 100.0 m each of hexane, in this
order. The washed solid was dried under a 98 reduced pressure at 60- C for
one hour to obtain 6.10 g of a solid product. An elenentary anal ysis of
the solid pr C dgresult of AL = 3.0 mol/g and Si = 13.2 mmol / g.
5 (2) Polynef?ga%?%ﬁméggﬁa ﬂP(Z) was repeated except that (1) 7.3 ng of

t he conponent (Alkgﬁas changed to 7. 1 ng of the solid product obtained

in the above Conpar&tieré&ENSea pie(1) (1) vysthepgatedoapospti timati fif he. o
syst em was changed to hydrogen = 0.99% by nol and 1-butene 10 = 3. 18% by
mol , (iii) ﬂkogﬁr-eééﬁn@mbmi@mio(fnpmomazﬁ%aygeﬁlto 2n OtHE oF ¥RE HAS-10f
et hyl ene_and hydrogen continuously fed was changed to 0.42% by nol, and
(iv) t hed polopisdinest ilon themabome Reflangrdet Ex&RApMbnpt €5) , Asn@ (£6p the t e
was obtained 15 g of an olef in polyner. 15 A polynerization act|V|ty'4§§
ml of a zi cempoghtdpaminashd . s ter WasobARhgZE/ A8k ha fadde
solid product was 2,100 g/g-solid pr oduct/hgur.@?'g{ey%bt au%edbgﬁg?i’%f arld
pol ymer hadlSBBtané. 8. 7.Guspdyamiore Exanple 2

As a result, there was obtained 53 g of an olefin polymer.
A polymerization activity per mol of a zirconium atom was 1.6

8
10 X 10° g/mol-Zr/hour. The obtained olefin polymer had SCB = 15.7

and MFR = 4.8,

Reference Example 3

(1) Preparation of ethylaluminoxane

15 Reference Example 2 (1) was repeated except that ki) 90.0
ml of toluene was changed to 97.0 ml thereof, and (ii) 10.0 ml
of a toluene solution (concentration = 2.00 mol/liter) of
trimethylaluminum was changed to 2.7 ml (20 mmol) of
triethylaluminum, thereby obtaining a slurry.

20

(2) Polymerization

Reference Example 1 (1) was repeated except that (i) 2.0
‘ml of a toluene solution of PMAO was changed to 2.0 ml of the slurry
obtained in the above Reference Example 3 (1), and (ii) the gés

25 composition in the System was changed to hydrogen = 0% by mol and

l1-butene = 8.20% by mol



20 (1) Production of catal yst conponent Conparative Exanple 1 (1) was
repeat ed except that (i) 88.0 ml of toluene was changed to 97.0 m

thereof, (ii) 12.5 m (25.0 mol of trimethylal um num of a tol uene
solution of trimethylalum numwas changed_to 3.4 m (25 mml) of 25
triethylalumnum and (iii) 4.86 g of silith was changed to 4.89 thereof,

t hereby obtaning 6.45 g of a solid product. An 99 elenentary anal ysis of
the solid product showed a result of Al 3.5 mol/g and Si = 12.1 nmol / g.
(2) Polynerizati onds Exeephittl {idreass emaua@dezee@toﬂ hat of ¥ ik Fo IEndF
the conmponent (Al) was changed to 7.0 ng of the solid product obtalned I n

t he above Conparlymers fadingl ek i)ty (fdD t he1U88 §0£Pﬁébﬁ18ﬁ atShtﬁf
system was changed to hydrogen = 1. 06@6by nol and 1-butene = 2.85

(iii) the hydregeny & n AR | 0 in.the S_
et hyl ene and hydrgggen g?rﬁ{ﬁ%lﬁs@ olI) fr@dc@né%i 9813"135 3‘§ ﬁgg aln‘%l‘8
(iv) the polagemMratd oh dinme was changed to 60 minutes. As a result, there
was obtained 12 g of an olefin polyner. A polynerization activity per nol
of a zirgoniumatomwas 1.2 X 15 107 g/nol -Zr/ hour, and that per g of the
solid product mas 1,700 g/g solid product/hour. The obtained ol efin polyner

had SCB = g%g9ﬁ§ Eg ngde 3 20 (1) Production of catalyst
conmponent Int €5 ﬁFmP Sk flask purged with nitrogen
(1) Production of catalyst compconent
Into a 200 ml four necked flask purged with nitrogen,
88.0 ml of toluene and 12.5 ml (25.0 mmol of trimethylaluminum)
10 of a toluene solution (Concentration = 2.00 mol/liter) of
trimethylaluminum were put, and the resultant mixture was
cooled to 5C. To the mixture, 0.44 ml (24.5 mmol) of water
was added dropwise over one hour. Thereafter, the mixture was
stirred at 5C for 1.5 hours, at 40C for two hours, and then
156 at 80T for two hours, in this order, and the mixture was let
alone overnight. The mixture was cooled to 5C, and then, 4.86
g of silica having the same lot number as that of silica used
in Example 1 (1), which had been heated at 300C in a stream
of nitrogen, was added to the mixture. Next, silica adhering
20 to the inner wall of the flask‘was washed down with 5.0 ml of
toluene. Thereafter, the mixture was stirred at 5C for one
hour, at 40C for one hour, and then at 80 for two hours, in
this order. The resultant solid was washed four times at 80T
using a filter with 100.0 ml each of toluene, and then washed
25 two times at room temperature using the same with 100.0 ml each

of hexane, in this order. The washed solid was dried under a



17.0 mM of toluene and 2.05 g of the solid product obtained in the above
Conparative Exanple 1 (1) were put, and the resultant m xture was cool ed
to 5t. To the mxture, 3.5 mM 25 (7.0 mmol) of a toluene solution
(concentration = 2.00 nol/liter) of pentgfl uorophenol was added dropw se
over 0.5 100 hour. The m xture was stirred at 5C for one hour and then at
80cC for two hours, in this order. The resultant solid was washed four
times at 80r using a filter with 20.0 m each of toluene, and then washed
two tinmes atedwosdtprpesatie eatusé B Fdiheosankowirt k2@t arinefchOofy kefkame,
in this order. The washed solid was dried at 40t for one hour under a
reduced pres[urd®, proecehy mabteal exheagt arg0 agpadfysi sobf dtheoduwdiid (yoduct
Pol yneri zation 10 Exanple 1 (2) was repeated except that (1) 7.3 ng of the

conponent (Nowedsachanaad tof MB £U30b WAL 15 ighdrodust 10htaimes /40 the
above Conparative Exanple 3 (1), (ii) the gas conp05|t|on in the system

was changed to hydrogen = 1.06% by nol and 1-butene 3.52% by nol, (iil)
t he hydrogen concentration of 0.45% by nol 15 in the nixed gas of ethylene

and hydgog C L was changed to 0.46% by nol, and (iv) the
pol ymeri zat'ion 't c ange to mnutes. As a result, there was
| 5 E('ﬁ 2) %iﬁ&i‘i%t%% " 30 | o

2o oo AP V3GET AOR spah S8 TEERBELAETEL) 114 e T
ol g P ol pnas it (a9 Or &30l prodUCtihour, The he 19918 nsgcg'o%tained
in the above Comparative Example 1 (1), (ii) the gas composition
in the system was changed to hydrogen = 0.99% by mol and 1-butene
= 3,18% by mol, (iii)} the hydrogen concentration of 0.45% by mol
in the mixed gas of ethylene and hydrogen continuously fed was
changed to 0.42% by mol, and (iv) the polymerization time wae
changed to 60 minutes.

As a result, there was obtained 15 g of an olefin polymer.
A polymerizatlon activity per mol of a zirconium atom was 1.5
X 107 g/mol-Zr/hour, and that per g of the solid product was 2,100

g/g-solid product/hour. The obtained clefin polymer had SCB=7.9.

Comparative Example 2
(1) Production of catalyst component

Comparative Example 1 (1)} was repeated except that (1)
88.0 ml of toluene was changed to 97.0 ml thereof, (ii) 12.5
ml (25.0 mmol of trimethylaluminum) of a toluene solution of
trimethylaluminum was changed to 3.4 ml (25 mmol) of
triethylaluminum, and (iii} 4.86 g of silica was changed to

4.89 thereof, thereby obtaning 6.45 g of a solid product. An




Conparative Exanple 4 25 (1) Production of catal yst conponent Conparative
Exanple 3 (1) was repeated except that 2.05 101 g of the solid product was
changed to 2.02 g of the solid product obtained in the above Conparative
Exanple 2 (1), thereby obtaining 2.5 g of a solid product. 5 (2)

Pol yrmeri zation Exanple 1 (2) was repeatedSXkcept that (1) 7.3 ng of the
conponent (Al) was changed to 6. 7 ng of the solid product obtained in the
above Conparative Exanple 4 (1), (ii) the gas conposition in the system

was changedém@daﬁk@ﬁﬁnaﬁaly@@@tBEr@ﬂea%gﬁéagg%%%ﬁﬁ&$§}$%§€96géggﬁh% of

(iii) the hydrogen concentration of 0.45 o
et hyl ene and‘lhﬁdrp.ggqn,ﬁgﬂyhgg%laslgi fed yas chg_n/%ed to 0.46% by nol, and
' was da*t M8

(iv) the polynerization ti chanbed nutes. As a result, there
was obtained 160 g of an olef in polyner. 15 A polynerization activity per
nmol of a zirconiumatomwas 3.2 X 108 g/ nol-2Zr/hour, and that per g of the

solid produ S .47 839 [g-solid product/hour. The obtained olefin
pol ymer had?gégaglzﬂﬁr,zﬂgﬁgg 12.7 and SR = 1.33. 20 The above-nenti oned
Exanple§3 Ref erence Exanpl es and Conparative Exanpl es are summari zed in
the fol Iowi ng Tabl®&mPiad (2) Was alepemied ERGeFRhaFR iand . BFEgredn the
trimethylal um ni um
triethyl al ufiPRPeRERt (A1 Bwas3changéd var G- B-1ig roiff therosketdpnodutPbBRaABed
1,1,1, 3,3, 3-hexafl uoro-2-propanol and 25 2,2,2-trifluoroethanol,
respectivel ¥ the above Comparative Example 2 (1), (ii) the gas composition
in the system was changed to hydrogen = 1.06% by mol and 1-butene
= 2.85% by mol, (1ii) the hydrogen concentration of 0.45% by mol
10 in the mixed gas of ethylene and hydrogen continuously fed was
changed to 0.42% by mol, and (iv) the polymerization time was
changed to 60 minutes.
As a result, there was obtained 12 g of an olefin polymer.
A polymerization activity per mol of a zirconium atom was 1.2 X

7
156 10’ g/mol-2r/hour, and that per g of the solid product was 1,700

g/g-solid product/hour. The obtained olefin polymer had SCB =

8.1.

Comparative Example 3
20 (1) Production of catalyst component
Into a 50 ml four necked flask purged with nitrogen,
17.0 ml of toluene and 2.05 g of the solid product obtained
in the above Comparative Example 1 (1) were put, and the
resultant mixture was cooled to 5C. To the mixture, 3.5 ml
25 (7.0 mmol) of a toluene solution {concentration = 2.00

mol/liter) of pentafluorophenol was added dropwise over 0.5



102 According to the present invention, there are provided in addition
pol ynmeri zed particl e-produci ng polynerization: (1) an efficient process for
produci ng an addition polymer having (i) a satisfactorily high nol ecul ar
weight and (ii) an 5 excellent shape and particle property, (2) a process
for producing a single site catalyst for 18fdition polynerization used for
produci ng said addition polyner, (3) a process for producing a nodified
article, a carrier 10 or a catal yst conponent for addition polynmnerization
used for privsiuci MheahtksuPel fasi k@ 163l ¥t shor £3¢dition pol yerization,
and (4) a process for producing a pre-polyneeredfggtgbfé ogébﬁﬁgLééﬁq(ﬁt
addi tion polguofer iezat 1195, Used-Eor R Ccl N | d 5 catalyst for addition
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toluene, and then washed two times at room temperature using

5 the same with 20.0 ml each of hexane, in this order. The washed

solid was dried at 40C for one hour under a reduced pressure,

thereby obtaining 2.60 g of a solid product.

(2) Polymerization
10 Example 1 (2) was repeated except that (1) 7.3 mg of the
component (Al) was changed to 6.8 mg of the solid product obtained
in the above Comparative Example 3 (1), (ii) the gas composition
in the system was changed to hydrogen = 1.06% by mol and l-butene
= 3.52% by mol, (iii) the hydrogen concentration of 0.45% by mol
15 in the mixed gas of ethylene and hydrogen continuously fed was
changed to 0.46% by mol, and {iv) the polymerization time was
changed to 30 minutes.
As a result, there was obtained 140 g of an olefin polymer,
A polymerization activity per mol of a zirconium atom was 2.8
20 X 108 g/mol-Zr/hour, and that per g of the solid product was 41, 000
g/g-solid product/hour. The obtained olefin polymer had SCB =

20.4, MFR = 7.5, MFRR = 34 and SR = 1.38,

Comparative Example 4
25 (1) Production of catalyst component

Comparative Example 3 (1) was repeated except that 2.05
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g of the solid product was changed to 2.02 g of the solid product
obtained in the above Comparative Example 2 (1), thereby obtaining

2.5 g of a solid product.

(2) Polymerization

Example 1 '(2) was repeated except that (i) 7.3 mg of the
component (Al) was changed to 6.7 mg of the solid product obtained
in the above Comparative Example 4 (1}, (ii) the gas composition
in the system was changed to hydrogen- = 1.05% by mol and 1-butene
= 3.60% by mol, (iii) the hydrogen concentration of 0.45% by mel
in the mixed gas of ethylene and hydrogen continuously fed was
changéd to 0.46% by mol, and (iv) the polymerization time was
changed to 30 minutes.

As a result, there was obtained 160 g of an olefin polymer.
A polymerization activity per mol of a zirconium atom was 3.2 X
10° g/mol-Zr/hour, and that per g of the solid product was 47,800
g/g-solid product/hour. The obtained olefin polymer had SCB =

20.7, MFR = 12.7 and SR = 1.33.

The above-mentioned Examples, Reference Examples and
Cbmparative Examples are summarized in the following Tables 1 and
2, wherein TMA, TEA, PFP, HFP and TFE mean trimethylaluminium,
triethylaluminium,1,1,1,3,3,3-hexafluoro-2- (trifluoromethyl) -
Z-propanol, 1,1,1,3,3,3-hexafluoro-2 -propanol and

2,2,2-trifluoroethanol, respectively.
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102

According to the present invention, there are provided in
addition polymerized particle-producing polymerization:

(1) an efficient process for producing an addition polymer
having (i) a satisfactorily high molecular weight and (ii) an
excellent shape and particle property,

(2) a process for producing a single site catalyst for
addition polymerization used for producing said addition
polymer,

(3) a process for producing a modified article, a carrier
or a catalyst component for addition polymerization used for

producing said single site catalyst for addition polymerization,

_and

15

(4} a process for producing a pre-polymerized catalyst
component for addition polymerization used for producing said

catalyst for addition polymerization.
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V UOr" " N61 (L4 O bl b~ai tan Uxy a 0 105 dains 1. A process
for producing a catalyst for addition polynerization, which conprises the
steps of: (1) contacting a conmpound (a) represented by the 5 follow ng
formula [1] with a conpound (b) represented by the following formula [2],
t her eby producing a contact product, (2) contacting the contact product
with a conpound (c) represented by the ¥ lowing fornmula [3] in the
presence of a particle (d), 10 MI L 1 3 [1] Rt-1TH[2] and R2t-2TH2
[3] , whergin ML is an atomof Goup 13 in the periodic table; L' is a
hydr ogen gﬁ&hmsa hydr ocarbon group or a halogen atom and 15 three L1ls are
the sane as or different fromone another; Rl is an el ectron-w t hdraw ng
group or an el éctr o wttledieasi ndogr oppoduonng nangcgtalipstanfowheadd@dt ton
than one Rl exist, they are the

polymerization, which comprises the steps of:

(1) contacting a compound (a) represented by the

5 following formula [1] with a compcund (k) represented by the
fellowing formula [2], thereby producing a contact product,

(2) éontacting the contact product with a compound (c)

represented by the following formula [3] in the presence of a

particle {(d),

10 MILY, [1]
R ,TH [2] and
R%...TH, [31,

wherein M' is an atom of Group 13 in the periodic table; L' is
a hydrogen atom, a hydrocarbon group or a halogen atom, and
15 three L's are the same as or different from one another; R® is
an electron-withdrawing group or an electron-withdrawing group-
containing group, and when more than one R' exist, they are the
same as or different from one another; R? is a hydrocarbon
group cor a halogenated hydrocarbon group; T is independently of
20 each other a non-metal atom of Group 15 or 16 in the periodic
table; and t is a number corresponding to the valence of T,
thereby producing a catalyst component for addition

polymerization, and



sanme as or different fromone another; R2 is a hydrocarbon group or a
hal ogenat ed hydrocarbon group; T is independently of 20 each other a
non-netal atomof Goup 15 or 16 in the periodic table; and t is a nunber
corresponding to the valence of T, thereby producing a catalyst conponent
for addition polynerization, and 106 (3) contacting the catalyst
conponent for addition polynerization witdea transition netal conpound (B)
and optionally an organoal um num conpound (C). 5 2. The process for
producing a catalyst for addition polynerization according to Claim]l,
wherein the trdddi ticoHtaatiglo corpounE AR Yids atompasenbdne fopel opddtiadpsne
type ani on skel eton-contai ni ng group.

polymerization with a transition metal compound (B) and

opticonally an organcaluminum compound (C).

5 2. The process for producing a catalyst for addition
polymerization according to Claim 1, wherein the transition
metal compound (B) has at least one cyclopentadiene type anion

skeleton-containing group.



