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 for producing a nodified particle,
a carrier or a catalyst conponent for addi tion pol ymeri zation; a process
for producing a 10 pre-polynerized catal yst conponent for addition

‘pol yneri zation; a process for producing a catalyst for addition

pol yner i ZH00EES aOR aPRODUESNG! MODAFaCi MRBICRRldi EARRTBR! YWIRIGATALYST
Background of the Invention 15 Exanples of a single site catalyst for

pol ymer i ZomMpoMENTREBR AGDHT P PON RG], AR B2 ABFONE Pt \CSSo RevERL RS ¢ r2lesr (1)
a catal yst using a conbination of bis(cyclopentadienyl)zirconium
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specific boron conpound (JP 58-19309A), (3) a catalyst using a conbination
of bis(cycl opentadi enyl)zirconiumdinmethyl with 25 tri (n -butyl)

ammoni um t et r axi s( pent af | uor ophenyl ) borate (JP 1-502036W, 2 (4) a single
site Tatalyst, which lowers slightly honbgeneity of an addition pol ymer

obt ai ned ng 5-320248A, JP
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
polymerization; 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 58-193093),

20 (2) a catalyst using a combination of
bis(cyclopentadienyl)zirconium dichleride with a specific
boron compound (JP 58-19309A),

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

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

1-502036W),



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 cannot produce an
addition polyner having a satisfactorily high nolecular weight in addition

pol yneri zed particl e-producing pol yneriz&ion such as slurry
pol yneri zati on, gas phase pol ynerization and bul k 10 pol yneri zation. Here,

the term"addition polynerized particle-producing polynerization"” neans

pol ymeri zati on gridduei ngiagpel yserepachtshesby R rigj n itjion
pol ymer i Z?]bl e nmononer. 15 Sunmmary of the Ingsen%/i on %ﬁﬁobjﬂé‘ggr%f ?aﬂjgglﬂ){:£¥ent
I nvent i on hosmagenwiohst def a4 additibANHRP ri .particl e-producin

pol ynmeri zation: (1) a process for proguc#ﬁggahgggéﬁgpoé%gﬂ%%ﬁﬁo ng'B

sat i sf act di-l1y7 shi o equl ' ss fqQr producing a
bk oM Bfs 1l i £ £g%%$bg¢§§$ciﬁ5dsaﬁd addit?on

catal yst for addition polynerization used

polynmer, (3) a preg¢ess i | a nodified particle, a carrier or a
cat al yst COfT'pOI’]eI!]t 0;f or afggé'ytertgﬁg%iép%ngPF?&FF‘SrP%EEH"?—%ras BREJE iaag sslai st
catal yst Eempaddilis0 ol.ynmgri.zatjon, and 25 (4) a process for producing a
pre-polyneriged cg?aﬁggtsxg%#€§egﬁ %Q#XQRkﬁtg VG yeri zati on used for

produci ng said ysi, for addition polynerization. The present
invention is a g#ggg%géfoﬁhﬁ?ﬁdﬁépﬁ&eaﬁﬁiﬁfQQiﬁlxﬁﬂsichnnoa pabduee @n a

catal yst gompppent for addition polynerization, which conprises the steps
of : &8 P°£Ymer having a satisfactorily high molecular weight

in addition polymerized particle-producing polymerization such
s slurry polymerization, gas phase polymerization and bulk
10 polymerization. Here, the term "addition polymerized
particle-producing polymerization" means polymerization

broducing a polymer particle by polymerizing an addition

polymerizable monomer.

16 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
| Polymerization 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 polymerization, and
25

(4) a process for Producing a pre-polymerized catalyst

component for addition polymerization used for producing said



5 (1) contacting a conpound (a) represented by the followng fornula [1]
with a conpound (b) represented by the followwng formula [2], thereby
produci ng a contact product, and (2) contacting the contact product with a
conmpound (c) represented by the following formula [3] in the presence of a
10 particle (d), ML13 [1], Rt-1TH[2]3and Rz t_zTHz [31, 15 wherein M
Is an atomof Goup 13 in the periodic table; L1 is a hydrogen atom a
hydr ocarbon group or a halogen atom and three L's are the sane as or

di fferent e o] AP ' | .ron-w t hdrawi ng group or an

el ectron-ﬁ%%@%& ﬁgP2%85586%CE§%%%F§5%§15’35, and when nore than one Rl
exist, they are _,the_sane.,as or €ifferent fromone another; R 2 is. a,

hydr ocar bon grgﬁEBBFeﬁeﬁﬁfﬁﬁﬁ B VAP RO §POUEOFIFLng RiBpeiddrd v
of each other non-netal atomof Goup 15 or 16 in the periodic _ table,
and t is BNuhBet cétr E85HETNg°Fo #hEdtRaitle Fomponsaity £o3 ppddésions
hereinafter_ referred to as "process-1". Also, the present invention is a
process fRALPPER RO, 4Whpeh- gemprisesefheasdiopst odonponent or a catal yst
for addition polymnerization, which conprises the steps of: (1) contacting
a modPfied partildleconyaptstgeeddnpcursl (alovepresenbeddprthecssllowing a
transition netal conmpound (B) 5 and optionally an organoal um num conpound
(O, therfdympkaodit] ngith paicempouadal(pdt repadsented 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,
RY:.,TH [2] and
R?%._,TH, [3]1.

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? is 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



(2) pre-polynerizing an olefin in the presence of the primary catal yst.
Said process is hereinafter referred to as "process-2". 10 Further, the
present invention is a process for producing a catalyst for addition

pol ymeri zati on, which conprises the step of contacting a nodified particle
(A) produced by the above-nentioned prd%ess-l with a transition netal
conpound (B) and optionally an organoal um num conpound (C). Said process
is 15 hereinafter referred to as "process-3". Still further, the present

i nvent i onp¥s-pohyoeesseliotatplgaitcicogpdneaitaloista foitR0d £ | 9r aadition

pol ymeri zation, which conprises the step of contacting a pre-polynerized

catal yst pergnentatodn, adHibhOBoRBY BRI 2Bk QR J0dyced by the .
above-nmentioned 20 process-2 with an organoal um num conpound (C). Said

process is hergqimnafdsitd@faigesd hoaafiefl" gg%ia{é.(ﬁwééyg%&égﬁ @%ﬁgﬁgt

I nvention is a process for producing an addition po ses

or esence S B A Clon AT STRELLLE BOAE) LARRe SEHERFOR CoBagan Rl

presence 25 of a catal yst addit1on pol

the gbovge- ' esses-2 10 4. Said process is _hereinafter 5
refer rged atehoﬁmétnjg Eb‘g’?%@égégﬁ"géﬁ?%#%lm&q ‘?"Uff?é]‘: hehEReRE BN PHAdRR)ng
Modi fied part.icle, carrjer or catalyst conponent for addition 5
polynerif£ﬂ5i$q5¥ﬂﬁ§%§i¥ﬁthﬂa t he above formula [1] are a boron atom

an al um num atog1rz a %glol ium atom an indiumatomand a thallium atom
Among them a b&fdn PRETRGYMETiA4NE nAh R8F 18 pretbeabiresence of the

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

10 Fﬁrther, the present invention is a process for producing
a catalyst for addition 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 organocaluminum compound (C). Said process is

15 hereinafter referred to as "process-3",

Still 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-mentioned

20 process-2 with an organoaluminum compound (C). Said 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

26 ofa catalyst for addition polymerization produced by any of the

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



and an alum numatomis particularly preferable. 10 Exanpl es of the hal ogen
atomof L' in the above formula [ 1] are a fluorine atom a chlorine
atom a brom ne atomand an iodine atom A preferable hydrocarbon group of
L1 therein is an al kyl group, an aryl group or an aral kyl group. The
above-mentioned al kyl group of L1 is prePerably an 15 al kyl group having 1
to 20 carbon atons. 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-butylreffered aro asohptytegsé 0sp, 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-eicosyl group. Mbore

preferred is a methyl group, an ethyl group, an isopropyl group, a

teft'bUthé@ayﬂédﬂbéﬁbﬂgﬁg | . @r : re hydrogen atons contained
in the above-nenti oned:L ;{fryg?%u%ggn:[ar%%%&g% stituted wwth a hal ogen 25

at om such i 0 a _chlqrine atqm. a brom ne atom and an iodi ne
atom Exarggﬁelgo%#’yg%a%%é{l%eouﬁ WAHEAGCL S P ¥ TarBERogen bk adtidsomne
or norg hydr n.atQms _are substituted with a halogen atom are a
fIuor&ﬁetﬁgﬁggggﬁga%&Qﬁ'fluoronethyl group, a trifluoronethyl group, a
f 1 uor oet hyl group, a i fluoroethyl group, a trifluoroethyl group, a
tetrafl uoroet hyl ﬁ?%ﬁg?saoglﬁeﬁPaFPGoﬁbevﬁyfogmbkp,[h]p@#¢ﬁudnupnopwom.
group, a _perfluorobutyl group, a perfluoropentyl group, a perfluorohexyl
group, a P r?%ﬂ@%BB@t?goﬁro@pgablb@mf¢U@Fodndebydiqpcnnnmeand a thallium
per fl uor opent adecyl group, a perfluoroeicosyl group, a

1H, 1H per £FOBr FRRY | thpmbup, baron| dtement huca bl ypimgatop ispreferable,

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

15 alkyl group having 1 to 20 carbon atoms. Examples thereof are a
methyl group, an ethyl group, a n-propyl group, an isopropyl group,
a n-butyl group, a sec-butyl group, a tert-butyl group, an
isobutyl group, a n-pentyl group, & 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-eicosyl group. More
preferred is a methyl group, an ethyl group, an isopropyl group,
a tert-butyl group or an isobutyl group.

One Oor 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



10 1H, 1H perfluoropentyl group, a 1H, 1H perfl uorohexyl group, a

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

1H, 1H perfl uor opent adecyl group and a 1H, 1H perfl uoroei cosyl group; and
al kyl groups obtained by changing the term"fluoro” contained in the
above- nentioned al kyl groups to the terth 15 "chloro", "brono" or "iodo"
The above-nentioned aryl group of L' is preferably an aryl group having 6
to 20 carbon atons. Exanples thereof are a phenyl group, a 2-tolyl group,

3-tol vyl t | |
g 0 Xglzlagéﬁﬁg,wﬁgég gﬁ% ig[@?PSr%%%?oiegyé¥BmP ?Pgrgﬁbgt§t§¥§ﬁ wﬁ%ﬁug a
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3,4,5-tri h a2, 3,4 5-tetr thy henyl ou

23,46 téerﬁ%#e P neROPLLIERED. o 2 ELuleHoa I it pi gL DBOFPEERY 1
pentaneth henyl g ou an et hyl phenyl group, a n- propyl phenyl group, an
i sopr opyl ‘g 1P%1uﬂrBﬁF9YﬂJheqﬁﬂupi 8r Gt Taf LKeRTRREHY BheEHAURyr odp,
tert-hutyl phenyl grou i sobut yl phenyl group, a n-pentyl phenyl group,
neopeft yl ’?ﬁlg u%%gth n- BE@phenyd gr pepfluonopreplyghenydregmup, &

n- decyl phenyl group, a n-dodecyl phenyl group, a 5 n-tetradecyl phenyl group,
a napht hy#egfbigrebut vh eraup aceppicf lyoswpendiyd gooeppr ef peretiuoscoheganyl
group. One or nore hydrogen atons contained in the above-nentioned aryl
groups meEEW substpexf woxdodtpl hamgygn at peribivrsdedétydr igrowri,oma a
chlorine atom a brom ne atomand 10 an iodine atom an al koxy group such
as a net et grawgpenthdecyl  group, a perfluoroceicosyl group, a

D O

1H,1H—perf1u9ropropyl group, a 1lH,lH-perfluorobutyl group, a
10 1H,1H-perfluoropentyl group, a lH}lH-perfluorohexyl group, a

1H, 1H-perfluorococtyl group, a 1H, 1H-perfluorododecyl group, a

1H, l1H-perfluoropentadecyl. group and a 1H, lH-perfluoroceicosyl

group; and alkyl groups obtained by changing the term "fluoro™

contained in the above-mentioned alkyl groups to the term
16 "chloro", "bromo" or “iodo".

The above-mentioned aryl group of L' is preférably'an aryl
group having 6 to 20 carbon atoms. Examples thereof are a phenyl
group, a Z2-tolyl group, & 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 3,4-2ylyl gfoup, 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 2,3,4,6—tetramethylpheny; 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



et hoxy group; an aryl oxy group such as a phenoxy group; or an aral kyl oxy
group. such as a benzyl oxy group. The above-nentioned aral kyl group of L' is
preferably an aral kyl group having 7 to 20 carbon atons. Exanpl es thereof
are 15 a benzyl group, a (2-nmethyl phenyl)nmethyl group, a

(3- net hyl phenyl ) nethyl group, a (4-nethyfphenyl)nethyl group, a

(2, 3-di net hyl phenyl ) met hyl group, a (2, 4-di nethyl phenyl)nethyl group, a
(2,5 di met hyl phenyl ) met hyl group, a (2, 6-dinmethyl phenyl)nmethyl group, a

3, 4-di uphenry| ge@tbyty? t
(3.5 1Tt by prory ) et by arGup s 405 ST EERPRRAT Frerd s ©
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group, a g¢dup,4 a-t RLHRIARL ny yl group
(2,3, 4,6 tet'rlgmathyIphenyI)E%]I up,ﬁ 2% OC%Yﬁphe"Yl group. @

2,3,5, 6- I t hyl.ph I t hyl
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but yl ph I t hyl
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(|sobutyl nﬁéhﬁ group a (n-pentyl phenyl) nmethyl group, a

(neopenty y| et HOFSgPEBE e TR dshaxphsmarly I9umtthy| group, a

(n- octylphenyl)nethyl group, 10 a (n-decyl phenyl)net hyl group, a
naphthylnethyl JWup &Fd aforant hhudeagenet ytoms oumordratimed e piref ethed i s

a benzyl gb
a ove -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 group.

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 (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

20 group, a (3.5-dimethylphenyl)methyl group, a
(2,3,4-trimethylphenyl)methyl group, a
(2,3,S-trimethylphenyl)methyl | group, a
(2,3,6—trimethylphenyl)methyl group, a
(3,4,5-trimethylphenyl)methyl group, a

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

(2,3,4,5—tetramethylphenyl)methyl group, a



One or nore hydrogen atons contained in the above-nentioned aral kyl groups
may be substituted with a halogen atom such as a fluorine atom a chlorine
atom a bromne atomand 15 an iodine atom L' in the above forrmula [ 1 ]
is preferably a hydrogen atom an al kyl group, an aryl group or a hal ogen
atom nore preferably a hydrogen atom 8&n al kyl group or a hal ogen atom
further preferably an alkyl group, particulaly preferably a nethyl 20
group, an ethyl group, an isobutyl group or a n-octyl group, and nost

preferably,ap gthy f..the non-netal atomof Goup 15 of T
in the abgve 'fbrn%?gggﬁgfhggﬁgﬁ A&Etéyﬁitrogen at off 818 a phosphor ofs
atom ang,e es. nons;netal atom.of the Goup 16 of T therein 25
are an oxyéé%?%F%n?%ﬁ%aéggﬂ??BPegygﬁFe%gyg pr ef er abl y98°HPrr ogen at onor
an oxygen, at om_ and ticularl referably an oxygen atom 9 |In the above
formui as [BF° f&éﬁ'fgﬁﬁ’éﬁﬁr’“?*s'%ﬁn%%ﬁt afn at e Bipkepeyp) nethyli grgupand
when T is a(non-netal atomof Goup 16, t is 2. As an index of the

el ectron-i t Hb'r%ﬂ%@lq)‘?%lr?e%}z’hl g¥PuD, t FAn abcsorrpwl phé2y] ) mathgli s
known_a substituent constant a in the Hammet's rule. As the
electﬁon-ﬁﬁﬂqﬂkemm ng @roup, tlkerbutydphbeyd)jemthiyili ed a fgeouponal groap
whose substituent constant a is positive. Exanples of the

el ect r on-4Gadrdreiy Izhepyplpneth®l argeramp,10 &l uqrieis -G L phédy Dy h&en i om
a bromne atom an iodine atom a cyano group, a nitro group, a carbonyl

group, a9tddmne grougn and a(pbebutyyphReayifnakplas of thgoup, ‘a
el ectron-w t hdrawi ng _
(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 or 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
15 an iodine atom.
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

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

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



group-contai ning group of RL (nanely, exanples of a group containing the
el ectron-wi thdrawi ng group of Rl) are a 15 hal ogenated al kyl group, a

hal ogenat ed aryl group, a (hal ogenated alkyl)aryl group, a cyanated aryl
group, a nitrated aryl group, an ester group (for exanple, an

al koxycar bonyl group, an aral kyl oxycar§onyl group and an aryl oxycar bonyl
group), an acyl group and a hal ogenated acyl group . 20 Exanples of the
above-nmenti oned hal ogenated al kyl group are a fluoronmethyl group, a

di fI uoronet hyl gio4he @bokkl ELUALATRE Yl dhGUP3 12 Gnédn2rt ELTLUSQEROYL,
group, a 2,2,3,3,3-pentafluoropropyl ‘group, a

2,2,2-tri r ~trifluor I Y p,.a 25
1, 1- bi s(tér#f l?g:'r Eﬁ%&hy?‘? ZP%QL %‘F%%Pgé?‘ﬁy:rs §r 8Gp mgtal atom of Group
1H,1H—per{4quoq¥tyl group, a 1H, 1H perfluoropentyl group, a 10
1H, 1H pert1‘uor ohiexXyl group, a-1H, 1H perfl uorooctyl group, a
1H,1H—perf|uorodgdec |, group,. a 1H 1H erfluorogentadecyl group agg a
1H, 1H per f | uor oefERYITHIBULE BRE fheeEErareitRdkeving RrpreBEY #HEI By

changing the term"fluoro" contained in the 5 above-nentioned hal ogenat ed
al kyl 9gr s abeven&oravaha’ dRilor 6here’ Bisoknbwor a" soblst itEeanpteasthnthe
above-mentioned hal ogenated aryl group are a 2-fluorophenyl group, a
3-f 1 uor opiertjie Feamet ‘s e .udsofien wllegrtaom - wil thdea gl aymopdenyt hereup,
a 10 2, 6-difluorophenyl group, a 3,4-difluorophenyl group, a
3, 5-di f | y@ropheeyempt bfiped aa Zuhcl-itoniall goroaphehyse grubpt i tuent constant
3,4,5-trifluorophenyl group, a 2,3,5,6-tetrafl uorophenyl group, a
pent af | uor opsepykigieEp, a
Examples of the electron-withdrawing group of R! are a
10 fluorine atom, a chlorine atom, a bromine atom, an iodine atom,
a cyano group, a nitro group, a carbonyl group. a sulfone group
and a phenyl group. Examples of the electron-withdrawing
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-1l-trifluoromethylethyl group, a
25 1,l-bis(trifluoromethyl)-2,2,2-trifluoroethyl group, a

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



2,3,5 6-tetrafluoro-4-trifluoronethyl phenyl group, a 15
2,3,5,6-tetrafl uoro-4-pent afl uorophenyl phenyl group, a
perfluoro-1-naphthyl group, a perfluoro-2-naphthyl group and a

4,5, 6,7, 8-pent af | uor o- 2- napht hyl group; and hal ogenated aryl groups

obtalned by changing the term"fluoro" &6ntained in the above-nentioned
hal ogenated aryl groups to the term"chioro", 20 "brono" or "iodo".
Exanpl es of the above-nentioned (hal ogenated al kyl)aryl group are a

2-(trif|umpi@l%é(fiﬂﬂgﬂiheg{f?u%r&ap3'%triﬁlﬂ@r ffy{,}gﬁ@f}%} hﬁ%'rgﬁp a

4-(trifluoromet ) phenyl  group, b s(trl or onet

25 3,5-bi gt f I d

2.4, 6 trlﬁfétfr‘{’f#%%f%ﬁ‘é%ﬁé{@ég%ﬁi% GO ana (M %%e%%’t‘flu‘ﬁ°93?fi§fi?5¥§r|
b b ' t "fl t d

Soove R SRR B R B AR, g

"br ono" or "i odo" ngles of the above-nentioned cyanated aryl group are
5 a 2-cyafo ﬂbEﬁ by Lhangintebbe BpBhp BHECEC)-e9rkadredyLn *g'g@
ExanplLes of the above- ment i oned nitrat ed aryl group are a 2-nitrophenyl
group?® a R reRMEHoRed bukogerated- alkybpitayps e otie termxiehlesodt the
above- nentloned ester group are a nethoxycarbonyl group, an ethoxycarbonyl
group, BE9HDp 0%y chE odm group, an isopropoxycarbonyl group, a
phenoxycarbonyl group, a trlfluoronethoxycarbonyl group and a

pent af | uor ophen&poelissnydf grlveipabove-mentioned halogenated aryl group

E IR

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, a 2,3,5,6-tetrafluorophenyl.group,

a pentafluorophenyl group, a
2,3,5,6-tetrafluoro-4-trifluoromethylphenyl group, a
15 2,3,5,6-tetrafluoroc-4-pentafluorophenylphenyl group, a

perfluoro-l-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
26  3,5-bis(trifluoromethyl)phenyl group, and a

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



15 Exanpl es of the above-nentioned acyl group are a fornyl group, an

et hanoyl group, a propanoyl group, a butanoyl group, a trifluoroethanoyl
group, a benzoyl group, a pentafluorobenzoyl group, a perfluoroethanoyl
group, a perfluoropropanoyl group, a perfluorobutanoyl group, a

per fl uoropent anoyl group, a 20 perfluorbhexanoyl group, a

per fl uor ohept anoyl group, a perfluorooctanoyl group, a perfluorononanoyl
group, a perfluorodecanoyl group, a perfluoroundecanoyl group and a

perfluorqgggﬁf ar 1 ; 0 I < fe y "
hal ogenat ed 2@ hgy;ttjrocar O%Bgrdgt}élq%o&r esgre%ééé%%?ga%h% orgtg%glt egﬁé‘fﬁf/?
group or { aryl aroup;. .furth referably. a f_Luoroneth

group, 1£“ﬁ£a%#?%§§?bﬁgfh§¥°§r6&85*&°PFFf?ﬁ838ﬁsP pdg?gﬁﬁ}Bgryg §rotps
2,2,2-trifluqroethyl gro 2,2.3,3, 3-pentafl uoropropyl group, a

25 5 11 o heND PeRkPeal, mbeongl rodpode”

1, 1-bis(trifluoronethyl)-2,2,2-trifluoroethyl group, a 5 2-fluorophenyl
group, a 3-fl uoFFFHeHAS dfie #bpve s cypmafed Aryl group are

2, 4-difl uorophenyl group, a 2,6-difluorophenyl group, a 3,4-difluorophenyl
gr oup§3 a B 25CYRRLRHETIHe BFPUgr oa B - eramppheny T ignany ephdeayd - qyangphanyl
3,4,5-trifluorophenyl group, a 2,3,5, 6-tettafluorophenyl group, a

pent af | ugEPIFenyl group, a 10 2,3,5,6-tetrafl uoro-4-trifluoromethyl phenyl
group, a 2,3,5,6-tetrafl uoro-4-pentafl uorophenyl phenyl group, a

per fl uor o-I - napBkginpdesupf &heeablover-aertiddd/ Inigidad aaryl group are
4,5,6,7, 8-pentafl uoro-2-naphtyl group, a chloronethyl group, a

di chl or orehyli tgophenyd §Eobapl, cd Geiivdoieiifl grold dnd, 2-4 1 G QsRatyy |

group, a 2,2, 3,3, 3-pentachl oropropyl group,
‘ 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 perfluorocethanoyl group, a perfluoropropanoyl group, a
perfluorobutanoyl group, a perfluoropentanoyl group, a

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

R’ in the formula [2] 1is preferably a halogenated

26 hydrocarbon group; more preferably a halogenated alkyl group or

ahalogenatedarylgroup;furtherpreferabkyafluoromethylgroup,



a 2,2,2-trichloro-I-trichloromethyl ethyl group, a
1,1-bis(trichloronmethyl)-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

pent achl or ophenyl group; particularly pR2eferably a fluoroal kyl group or a
fluoroaryl group ; and nost preferably a trifluoronethyl group, a
2,2,2-trifluoro-I|-trifluoronethylethyl group, a

1,1-bi s(teai fl geFeaBbmbinga2, 2gt-bish! uor get hyl. ;gx
3, 5-di fl uor ophenyl group,%a S,R,S-Prifluoro% é%%@ggFﬁﬁé%'% a 9JroUp. a

tafl heoyl 4 The hyd f R in th
Boove- monty Bngd o ma aop By rontly BRER o o S 4 i Cuo R o7peRup o

an aral kyL group, n mpl es -t hereaf are those exepplified for L1 in the
above-nen%ionedafgf%uﬁgﬁ??PPr 5£?1H039W§ et ed 5 BF8FBear bona

group of aje hal. ogenat ed_al kyl group, a_hal ogenated aryl group and a
(haIogenaﬁgaaéfﬁ?FféFggoﬁPﬂﬁﬁPY&Hd2'gpécmﬁﬂfkgaﬁﬁﬂ§ﬁ¥¥here@EQﬂR}thos@
exenp%%éigd for the electron-wi thdrawing group of RL in the

above-hent T HhBRArOPRER¥L a9FOVP - 18 Rof1voraphanwkegrenpi oaed- fdnowophpayli s

preferably a hal ogenated hydrocarbon group, and further preferably a
f | uori nat SBORP drdcar ol eeporERayp| @soap . t &e2 conpbfihdotaphbayilngranp,
alumi numatomas ML are a trial kylalum num such as trinethylal um num 15

triethyl afum srdiflugreglyémy Lmiguogp i ria n3bstWiflusiroghnenyl group, a
triisobutylalum num tri-n-hexylal um num and _
2,4,6-trifluorophenyl group, a 3.4,5-trifluorophenyl group, a
2,3,5,6-tetrafluorophenyl group, a pentafluorophenyl group, a
10 2,3.5,6-tetrafluoro-4-trifluoromethylphenyl group, a
2,3}5,6—tetraf1uoro-4—pentafluorophenylphenyl group, a
perfluoro-l-naphtyl group, a perfluoro-z-naphtyl group, a
4,5,6,7,8-pentafluoro-2-naphtyl group, & 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-1l-trichloromethylethyl group, a
1,1-bis(trichloromethyl)-2,2,2-trichloroethyl group, a
4-chlorophenyl group, a 2,6~dichlorophenyl group, a

3,5-dichlorophenyl group, a 2,4,6-trichlorophenyl group, a
20 3,4,5-trichlorophenyl group or a pentachlorophenyl group;

particularly preferably a fluoroalkyl group or a fluoroaryl group .

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

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

pentafluorophenyl group.



tri-n-octylalumnum a triarylalum numsuch as triphenylal um num

trinapht hyl al um numand tri (pentafluorophenyl)al um num a

trial kenyl al um num such as 20 triallylalum num

tri(cycl opentadienyl)alum num a dial kylalum num halide such as

di met hyl al umi num chl ori de, diethyl al umtdum chl ori de, di propyl al um num

chloride, di-n-butylalum numchloride, diisobutylalum num chloride,

di - n- hexyl al um num chl ori de, di nethylal um num brom de, 25 diethyl al uni num

brom de, di propylad WdryBA¥ U dRoupdbs ROVA W WHARWHRIANHfd formula

di i sobutyl al um num brom de, 14 di-n-hexyl al um num brom de,

di et hyl af ym Lodi-de; ' . hum.iadi P I ] i.odi de,
e e ey A E RS T LAk B e R A UPE B

di - n-buty miodide, diis umn

di - n- hexy urg i odi de; | kyl al ymi num di halj de. such. as 5;

net hyl al u%n&élu%%j[%gi %gl,erget%fil é%ﬁam' ORY G cefﬁed?rfjoﬂegle%r gfﬁﬁ a?’um’ﬂhmthe
di chl oride, ~n-but taluninugldicglorig , Lsobutyl al um num di chl ori de,
n-hexylalun?%%nmﬁ¥ RPBPRget OTRULE: v ﬁuniﬁﬁﬁ?ﬁi@ﬁloPFdthﬁetH9F896HPﬁGﬁ
di bronp d et hyl al um num di br om de, propyl.al um num di brom de, 10

n- but y! alm’ﬁ% PR orH%RHEP | SfhuRyl A% Aurbalegeneted alkeky IR num

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

et hyl al uh@teFeRebed Rryl gealp Anthiendhrdogetiaded alkytlyeaivinomenmpdi podi de,

i sobutyl al um num di i odi de, n-hexyl al um num dii odi de and 15 n-octyl al um num

di i odi de;SReRL&HC al emamphesr | baerdef suahe asthasen exemplifliedri dor akbhei num

trichloride, alumnumtribromde and alum numtriiodide.
electron-withdrawing group of R* in the above-mentioned
formula [2].

10 R*> in the above-mentioned formula [3] 1s preferably a

halogenated hydrocarbon group, and further preferably a
fluorinated hydrocarbon group.

Examples of the compound (a) having an aluminum atom as

M' are a trialkylaluminum such as trimethylaluminum,

15 triethylaluminum, tripropylaluminum, tri-n-butylaluminum,
triisobutylaluminum, tri-n-hexylaluminum and
tri-n-octylaluminum; a triarylailuminum 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,



The conpound (a) is preferably a trialkylalumnum further preferably
trimethylalumnum triethylalumnum 20 tripropylal um num
tri-n-butylalumnum triisobutylalumnum tri-n-hexylal um num or
tri-n-octylalumnum and particularly preferably trinmethylal um num
triethylalum num triisobutylalumnumpa tri-n-octylalum num Anong them
triethylalumnumis preferably used. 25 Exanples of am nes of the conpound
(b) are di(fluoronethyl)am ne, di(chloronethyl)am ne, 15

di (b | ) i | (j.odomethyl)am ne, his(difl t hyl ) api
o1 (i ohl O Ot Ry LR LRLP B R e S La o RSN b donet g9 ne,

bis(trifluyoramet hyl)am ne, bis(tyichloronethyl)amnne, 5 '

bis(tri br%ﬁ@f%@#’ﬁ?ﬁ‘%, bi s(ltor‘{]iqﬁj'onet hyf§BrPRE1app@inum iodide,
(2,2,2-trjfluoroethyl) am ne, bis(2,2,2- trichloroethyl)am ne,

bi s( 2, 2, 231 heReE YA ne 1ogiiden, 2 diisobutwbehyniawnne iodide and

bi s(2, 2, 3, 3, 3-pent af | uor opr opyl ) am ne,

bi s( 2, 2, 3B B-haxibrlntophoppdidei nen alkylaluminum dihalide such as
bis(2,2, 3,3, 3-pent abr onopr opyl ) am ne, bis(2, 2, 3, 3, 3- pent ai odopr opyl ) am ne,
bi s( 202, methylalminunri f | dgbcbirerhsket hyl pahiyialuminum dichloride,
bis(2,2,2-trichloro-I-trichloronethylethyl)amne, bis(2,2,2-tribrono-I-
tri br onompstdpptlstlunijreum ne, dithllios(ide?, 2- thi b@ePLhituni hasonetdwdiet by danm ne
bis(1,1-bis(trifluoronmethyl)-2,2,2-trifluoroethyl) am ne,

bi s(1, 1- hiss(utiyatd lnmeiminy | )aiksidcdridd chl Qi opidyldBmifum  dichloride,
bis(1, 1-bis(tribronmonethyl)-2,2,2-tribronoet hyl)am ne,

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,
propylaluminum diiodide, n-butylaluminum diiodide,

isobutylaluminum diiodide, n-hexylaluminum diiodide and
15 n-octylaluminum diiodide; and an aluminum trihaiide such as
aluminum trifluoride, aluminum trichloride, aluminum tribromide
and aluminum triiodide.
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,



b
b

b
b
b
b
b
b
bi
bi
bi
bi
bi s

bi s
bi s
bi s
bi s
bi s
bi s
bi s

s(1,1-bis(triiodonethyl)-2,2,2-triiodoethyl)am ne, 20
s(2-fl uorophenyl)am ne, bis(3-fluorophenyl)am ne,

i s(4-fluorophenyl)am ne, bis(2-chlorophenyl)am ne,

s(3-chl orophenyl ) am ne, bis(4-chl orophenyl)am ne,

s(2- br onophenyl ) ani ne, bi s(3-bronopheh$l ) ani ne, bi s(4-bronophenyl)ani ne,
s(2-i odophenyl)am ne, 25 bi s(3-iodophenyl)am ne, bis(4-iodophenyl)am ne,
s(2, 6-difluorophenyl)am ne, bis(3,5-difluorophenyl)am ne, 16

s(2, 6-dasbehrmehenkl l38mRge bi s(3, 5-di chl oropheny
s(2, 6- dlbponnphenyl a21ne ebls(3 5- d|bronDphenyI)g%?ﬂbHSmEthyl)amlne’

S(2, 4, 6oL PR b AR ROL | ahnd, & B a6 (L kPRt RERyRT BRAgmve
ot 5 4 SbibIRIGIDRRRAKLL 2 TalERR S12, .0 L l???ﬁ%%ﬁ%ﬁ‘mtaﬁ%,)@mme
5-

2, 4,

2, 4,

3,4,

(3,4,5:1tr 0 hen ne, bi s(3, 4,5- tr||odophenyl)an1ne

pe ntaP}ﬁgg bﬁgﬁVF?éﬁ%ﬁnh )BdPBent achl or ot SHER %romethyl)amlne

pent b hen¥ éan1ne bls(pentalodophenX ) am ne, .

25t rPt REPH ‘F‘?EHEMPT&HP% bb-'s%t{ LpApustbid) BPinsheny| ) Riksne,

4- (trlfluoroneth phen ianlne

2. 6- {%t?13TE%¥ @ﬁgey%ﬁ hyaw@menépis(z 2,2- trichloroethyl)amine,

3,5-di (trifluoronethyl)phenyl)amn ne,

2, 4, 6b1t$i%t212+tm1bnemh9tylphémyh.)lam ndyis (@ 1.2 cyanbpheayhy biantne ,

3- cyanophenyl)an1ne bi s(4- cyanophenyl ) am ne, bis(2-nitrophenyl)am ne,
bis(2,2,3,3,3-pentafluoropropyl)amine,

(
(
(
(
s(
S(
s(
S(
s(
S(
s(

bis(2,2,3,3,3-pentachloropropyl)amine,

10 bis(2,2,3,3,3-pentabromopropyl)amine,
bis(2,2,3,3,3-pentaiodopropyl)amine,
bis(2,2,2~trifluoro-l-trifluoromethylethyl)amine,
bis(2,2,2-trichloro-1-trichloromethylethyl)amine,
bis(2,2,2-tribromo-1-tribromomethylethyl)amine,

15 bis(2,2,2-triiodo-1-triiodomethylethyl)amine,
bis(l,1-bis(trifluoromethyl)-2,2,2-trifluoroethyl)amine,
bis(l,1—bis(trichloromethyl)-2,2,Z—trichloroethyl)amine,
bis(1l,1-bis(tribromomethyl)-2,2,2-tribromoethyl)amine,

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

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

25 bis(3-iodophenyl)amine, bis(4-iodophenyl)amine,

bis(z,G-difluorophenyl)amine, bis(3,5-difluorophenyl)amine,



20 bi s(3-nitrophenyl)am ne, bis(4-nitrophenyl)am ne,

bi s(1H, 1H perfl uorobutyl)am ne, bis(1H, 1H perfl uoropentyl)am ne,

bi s( 1H, 1H perfl uor ohexyl ) am ne, bis(1H, 1H perfl uorooctyl)am ne,

bi s(i H, 1H perfl uorododecyl )am ne, 25 bis(1H, 1H perfl uoropent adecyl)am ne,
bi s(i H, 1H perfl uoroei cosyl)am ne, 17 blg(iH, 1H perchl orobutyl)am ne,

bi s(i H, 1H per chl oropentyl ) am ne,

bi s( 1H, 1H per chl or ohexyl ) am ne, bi s( 1H, 1H per chl or ooct yl ) am ne,

bi s (i H, 1H; pey @héoaQQHQS%RxéHH!?am? = Sgﬂﬂ T has e e 5 ARREL) RAThEE,

bi s( 1H, 1H per chl or oei cosyT) ani né |s rono

1H per br tyl perbro e

bl (1, 1&5’%2%%”%%%%&%’% he Festhel T e ﬁh%a%ﬂ’d%lewyaﬂ%ﬂgl)%me

bis(1H 1 e e and bis(1H 1H perbronoej cos y

and phosﬁfsﬁ{ef)'céc))ggg @i“ %i’it?ﬂ’@anﬁy changi rﬁlﬁé% ¥ 4 Hydarhes E Wt“’"&?ned

I n each 3; e . above-nentioned am nes to a phosphorus atom each of which

phosphi n Wipotmyst bkl e renRe BBl ArmdBepy changing the term 15 "ani ne"

contained in each of the above-nentioned amnes to the term"phosphine".

Furt h8r & b oft¥irhlorpphaaylhpmare. al cohol s such as fl uor onet hano

chloronethanol, br onmonet hanol , i odonet hanol, difl uoronethanol,

di f hl or arkskszhat - 6 di b oremephenpl ) addne, iddiiethanot o1 todéphenpibahinel,

tri chl or onet hanol
bis(3,4,5~-trifluorophenyl)amine,
bis(3,4,5-trichlorophenyl)amine,
bis(3,4,5-tribromophenyl)amine, bis{3,4,5-triiodophenyl)amine,

10 bis(pentafluorophenyl)amine, bis(pentachlorophenyl)amine,
bis(pentabromophenyl)amine, bis{pentaiodophenyl)amine,
bis(2-(trifluoromethyl)phenyl}amine,
bis(3-(trifluoromethyl)phenyl)amine,
bis(4~(trifluoromethyl)phenyl)amine,
15 bis(2,6-di(trifluoromethyl)phenyl)amine,

bis(3,5-di(trifluoromethyl)}phenyl)amine,

bis(2,4,6-tri(trifluoromethyl)phenyl)amine,

bis(2-cyanophenyl)amine, bis(3-cyanophenyl)amine,
bis{4-cyanophenyl)amine, bis(2-nitreophenyl)amine,
20 bis(3-nitrophenyl)amine, bis(4-nitrophenyl)amine,

bis(1H, lH-perfluorobutyl)amine,
bis(1H, 1H-perfluoropentyl)amine,
bis(lH,1H-perfluorohexyl)amine;bis(1H,1H-perfluorooctyl)amine,
bis(1H, 1H-perfiluorododecyl)amine,

25 bis(1H, l1H-perfluoropentadecyl)amine,

big(1H, 1H-perfluoroeicosyl)amine,



-tribrononet hanol, triiodonethanol, 2,2,2-trifluoroethanol,
2,2,2-trichloroethanol, 2,2,2-tribronoethanol, 2,2,2-triiodoethanol,
1,1,1, 3,3, 3-hexafl uoro-2-propanol, 1,1,1, 3,3, 3-hexachl oro-2-propanol, 25
1,1, 1,3, 3, 3-hexabr ono- 2- propanol , 1,1,.1, 3, 3, 3-hexai odo- 2- propanol, 18
1,1,1,3,3,3-hexafluoro-2-(trifluoronethyl)-2-propanol,

1,1,1, 3, 3,3-hexachl oro-2-(trichl oronet hyl) - 2- propanol
1,1,1, 3, 3, 3- hexabrono- 2- (tri bromonet hyl ) - 2- pr opanol ,
1, 1, 1, 3, diz(Hékdibdmeloroaonk) &ryine 2- propanol , 5
1H, 1H, 3H perfl uoropropanol, 1H, 1H, 3H per chl or opr opanol ,

1H, 1H, 3HDar (drhrioprmeasial o rdgedtyy BHametie pdopr opanol ,
1H, 1H per fl uoropropanol, 1H, 1H perchl oropropanol, 1H, 1H perbronopropanol,

1H, 1H pendigdam A sch Idkdhé Ak panih&06eBYLANAK-perchlorooctyl )amine,
1H, 1H, 4H per chl orobut anol, 10 1H, 1H, 4H per br onobut anol ,

1H, 1H, 4Hpeyi19daialing o dddJds Pt § Awphobut anol , 1H, 1H-per chl or obut anol
1H, 1H per br onobut anol, 1H, 1H periodobutanol, 1H, 1H, 5H perfl uor opent anol ,

in bR e il pB gL
1H,1H—pe%&g%?%pqﬁn_%m%h%ofgé£€§§§§i%é$%%entanol, 1H, 1H peri odopent anol

i H, i H, 6H"perfl dorohexano r'cnf or ohexanol ,

L I e RIS oA

1H’1H’8F%Q%&E%H%%qﬁgfﬁggMOﬁgi;H?éﬁi&gfCgng?ﬁgaaqggibromooctyl)amine,
bis(1H, 1H-perbromododecyl)amine,

10 bis(1H, 1H-perbromopentadecyl)amine and
big(lH,1H—perbromoeicosyl)amine; énd 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, chlorcmethanocl, bromomethanol, iodomethanol,
difluoromethanol, dichloromethanol, dibromomethanol,

20 dliodomethanol, trifiuoromethanol, " trichloromethanol,
tribromomethanol, trijodomethanol, 2,2,2-trifluoroethanol,
2,2,2-trichloroethanol, 2,2,2-tribromoethanol,
2,2,2-trijodoethanol, 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,



1H, 1H, 8H per br onboct anol , 1H, 1H, 8H peri odooctanol, 1H,i H perfl uorooctanol,
1H, 1H perchl orooctanol, 1H,i H perbronooctanol and 1H, 1H peri odooct anol ;
and thiol 25 conpounds obtai ned by changi ng the oxygen atom contained in
each of the above-nentioned al cohols to_a sulfur atom each of which 19

t hi ol conpounds has a nane obtai ned by %ﬁanging the term"ol" contained in
each of the above-nentioned alcohols to the term "thiol". Still further
‘exanpl es of the conpound (b) are phenols such 5 as 2-fl uorophenol,

3-fl uorophenal ,3 43 f 3 tiveepheaoto - 22 ( 4rdef hoeoapheral) .- 22 po-adidrdior ophenol ,

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

3,4,5-trif)uor ophelhexdadhPofol gt (@I.-!-Leﬁieeeﬁ.@%yl yRenidpaaphenol

2,3,5 6-tetrafluoro-4-trifluoronethyl phenol,
er 1 uor oL o ReARERbhy g ObERKL pHERG Yy WGB! Cohenol
S-onloronbenal o & ciloLeshenels 18 Sb60hgLRNASIIL prefufsd ol oropnencl
2 31 06 PR e SRRyl phono . LH /o PaAHL S SPESPehes
2,3,5,6-tefr | or o- 4- pent achl orophenyl phenol, _perchl oro-1-napht hol,
perchlor&iéjﬁg THﬁFbéhﬂqﬁ@ﬁﬁﬁﬁ?glpentachlor&ﬁ?ﬁﬂﬂﬂﬂ?ﬂﬁ?iQ§QE¥ﬁﬁﬁ%%%oI,
3- br onophenaol 4- br omophenol , 2, 4-di bronophenol , 2, 6-di br onophenol
3, 4- di br GRS E ISR IRRARPReNol , 2, 4, 6- t 1 ilf.dibpest@iloropropanol,,
1H, l1H-perbromopropanol, 1H,1H-periodopropanol,
1H,1H, 4H-perfluorobutanol, 1H,1H, 4H-perchlorobutanol,
10 1H,1H, 4H-perbromobutanol, 1H, 1H, 4H-periodobutanol,
1H, 1H-perfluorobutanol, 1H, 1H-perchlorobutanol,
1H,1H-perbromobutanol, 1H, 1H-periodobutanol,
1H, 1H, SH-perfluoropentanol, 1H, 1H, 5H-perchloropentanol,
1H,1H, 5H-perbromopentanol, 1H,1H,5H-periocdopentanol,
15 1H,1H-perfluoropentanol, 1H, 1H-perchloropentanol,
1H,1H-perbromopentanol, 1H, 1H-periodopentanol,
1H,1H, 6H-perfluorohexanol, 1H,1H,6H-perchlorohexanol,
1H,1H, 6H-perbromohexanol, 1H,1H, 6H~-periodohexanol,
1H,1H-perfluorchexanol, 1H,1H-perchlorchexanol,
20 1H,lH-perbromohexanol, 1H, 1H-periodohexanol,
1H,1H,8H-perfluorooctanol, 1H,1H,8H-perchlecrooctanol,
1H,1H, 8H-perbromooctanol 1H, 1H, 8H-periodooctanol,
1H,1H-perfluorcoctanol, 1H,1H-perchlorooctanol,

1H,1H-perbromooctanol and 1H, l1H-periodooctancl; and thiol
25 compounds obtained by changing the oxygen atom contained in each

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



5-tri bronophenol, 2,3,5,6-tetrabronophenol, pentabronophenol,
5, 6-tetrabrono-4-tribrononet hyl phenol, 25

5, 6-t et r abr ono- 4- pent abr onophenyl phenol , per brono-1 - napht hol ,
romo- 2- napht hol, 20 4,5, 6, 7, 8- pent abr ono- 2- napht hol, 2-i odophenol,
dophenol, 4-iodophenol, 2,4-diioddﬁ%enol, 2, 6-di i odophenol ,
- di i odophenol, 3,5-diiodophenol, 2,4,6-triiodophenol,

5-triiodophenol, 2,3,5,6-tetrai odophenol, pentai odophenol, 5

5, 6- tEicl coomplounds adosrea hybpbedbktained by changing the term "ol”

5, 6-tetrai odo- 4- pent ai odophenyl phenol, periodo- 1 -naphthol,

odo- Zomaphined ,irt Saéh 7oB8- PRB! 3b6Y6=-R=A2RBNBA alcohols to the term
trifluoronethyl)phenol, 3-(trifluoronethyl)phenol,
trifl ugagt-hyl ) phenol, 2, 6-bis(trifluoronethyl)phenol, 10
3,5-bis(trifluoronethyl)phenol, 2,4,6-tris(trifluoronethyl)phenol,

2- cyanophenol , 3 I - Gy ol -0l tr enol .. 3-nitrophenol

S 57 A APHFRS saest R 08 A oo BB D aB P Ry ST e

and 4-nitropheno n conpounds e gt

oxygesn at contai.ned i n.each of th ove-nentianed phenaols to 15 a sul fur
at om geacah%mof igﬁ'%f)ﬁfjgﬁ’ﬁ@r? ' conpdu %é’g‘;‘f’w;]rm obt‘{;'lér}é'lflfﬂp&beﬂh‘?‘ﬂgi ng
the term." ph " contained in_each of the _above-nentioned phenols to the
term "t hi%&ﬁ?ﬁ |Lu,°r£rPcL§‘e“r?§pht gt gh&bﬂ‘&%ﬁﬁ@ﬁﬁﬂglobt Fided iR uararianP ne
oxygen atom contained in _each of the above-mentioned naphtols to a sul fur
atom 20 JegcRidtuprodheRdht hyl t hi ol conpounds has 4a brdmd fImonorensl .
changi ng the term "naphthol"” contained in each of the above-nentioned

napht ol s 34 Ch&ETEELROTERANAINA t hi ol *. Furt heR . 8xanpl-¢2 tafaftlve noahsmaid, ( b)

are hal ogenat ed
- pentafluorophencol, 2,3,5,6-tetrafluoro-4-trifluoromethylphenol,

BNTNNWWWI NN W

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-dichlorophencl,
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-pentachlorophenylphenocl,
perchloro-1-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-tribromophenol, 2,3,5,6-tetrabromophenol,
pentabromophenol, 2,3,5,6-tetrabromo-4-tribromomethylphenol,
25 2,3,5,6-tetrabromo-4-pentabromophenylphenol,

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



carboxylic acids such as pentafl uorobenzoic acid, 25 perfluoroethanoic
aci d, perfluoropropanoic acid, perfluorobutanoic acid, perfluoropentanoic
acid, 21 perfluorohexanoic acid, perfluoroheptanoic acid,

per f | uor ooct anoi ¢ acid, perfluorononanoic acid, perfluorodecanoic acid,
per f 1 uor oundecanoi ¢ acid and perfluoro#ddecanoic acid. 5 A preferable
am ne of the conmpound (b) is bis(trifluoronethyl)amne, bis
(2,2,2-trifluoroethyl) amne, bis(2,2,3,3,3-pentafl uoropropyl)anine,

bi S(2,2, 24154 ) 1108 Gpdnt AbESHOL PUREBNERBRY! ) 20 i
bis(L, 1- bls(trlflulc))%orrethy -2, 2, 2Btr|f|ﬁoroetﬂ§? TR o Tfiophenol,

bi s(pent afl aﬁgfl@ﬂﬁzd )amne; g ELEREE gfieﬂlo(i?hm t herzecg—dfiodophenol

trifl uoronet 2,2-triflloroet

L -@é"’%oﬂa‘ﬁ%@ i ?P?%“E%r%mmerzolm oparald - 6-triiodophenol,
1H, 1H, 6H H,_1 | h |
1H, 1H, 8H- e{ﬁ 56“: ‘i(%ég ﬁ%lrl :ﬁferéjero{ﬁ(}r%ﬂﬁfiexan%koiﬁwl amfrtaindarheny k-

phenol thereof is 2- quorophenoI 3 fl uorophenol, 4-fluorophenol,

2,6-d f|lﬁﬂ4ﬂﬂﬂﬁuﬁe ?F%FQHT?Lﬁﬁ%kﬁﬂﬁmﬁthYQPheBO%rlfIuorophenol

3,4,5 trifluorophenol, ent af | uor ophenol , 2- (trlfluoronethyl) henol , 20
3-(trifl @orso@etd% o-4-pentaiedephernibhphehoperiodo-1 naphthol,

2, 6- bls(trlfluoronethyl)phenol 3,5-bis(trifluoronethyl)phenol or
2,4, 6- tHHﬁHMQGQ1RnHﬂHh¢ﬂQ$phenol. The doAp6uITd 8-penitaimgice rrefmridiol,
bi s(trifluoronethyl)am ne, bis(pentafl uorophenyl)am ne,
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-cyanophencl, 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” contained 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, perfluoropropanocic acid,

perfluorobutanoic acld, perfluoropentanoic acid,



25 trifluoronethanol, 1,1,1, 3,3, 3-hexafl uoro-2-propanol,
1,1,1,3,3,3-hexafluoro-2-(trifluoronethyl)-2-propanol, 22

2, 6-di fl uorophenol, 3,5-difluorophenol, 2,4,6-trifluorophenol,
3,4,5-trifluorophenol, pentafluorophenol, 4-(trifluoronethyl)phenol,
2,6-bis(trifluoronethyl)phenol or 2,4,8ltris(trifluoronmethyl)phenol; and
further preferably 5 1,1, 1, 3, 3, 3- hexaf| uor o- 2- propanol ,
'1,1,1,3,3,3-hexaf l uoro-2-(trifluoronethyl)-2-propanol, 3,5-difluorophenol,
3,4, 5-trijpduer0pReRokaRs s ReNt af Ijorpphenol e§§§ggkgﬁe%&a&kgigonpougg.gc)
are water, hydrogen sulfide, an a ylan1n8, an aryl'amne, an aral yﬁaﬁ1ne,

hal Lne, ted ' d hal d
21 k1) ar e M R O B RO Fef 8 oot hy ! &RLHe

et hyl am ne - propyl am ne, isopr.gpyl am ne,_ n-butylam ne, sec-butylam ne,

tert-but9?%ﬁ#¥l?r$%%%%?3}3nin@?lﬁvpent@?ﬁ%+%%?°ﬁ§dﬁ%658ﬁFyIeuﬁQﬁQ and

isopentylaméxﬁ rr$ggglanine, n-octyl am ne, n-decyl am ne, n-dodecyl am ne,

n=pent ad A THHL R, R} anfRed- al |yl ami ne, cycl opent adi enyl ani ne,

2-tolylamne, 3-tolylamne, 4-tolylamne, 2,3-xylylamne, 2,4-xylylam ne,

2,5-x§l yl ani ne, & 2, refienabliene, afliqey| yifani ridhe 3, onpytimdi ne(b)  is

napht hyl am ne, 20 ant hracenyl am ne, benzyl am ne,

( 2- net hy I didarononethpl ) afiBneret ipilsphéeRy?) Rethyfanoresthyl) amine,

(4- met hyl phenyl ) net hyl am ne, (2, 3-di net hyi phenyl ) net hyl am ne,

(2, 4- di métds2ntierd/) 3 et e taf heorop2opydl) amtihgl, phenyl ) net hyl ani ne, 25

(2, 6-di net hyl phenyl ) net hyl am ne,
bis(2,2,2-trifluoro-1-trifluoromethylethyl)amine,

bis(1l,l-bis(trifluoromethyl)-2,2,2-trifluorcethyl)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,l,l,3,3,3—hexafluoro-2-(trifluoromefhyl)~2-propanol,

1H,1H, 6H-perfluorchexanol, 1H,1H—perfluo:0hexanol,
15 1H,1H,8H-perfluorooctanol or 1H,lH-perfluorooctanol; and a

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

4-~fluorophenol, 2,6-difluorophenol, 3.5-difluorophencl,
2,4,6-trifluorophenol, 3,4,5-trifluorcophenol,
pentaflucorophenol, 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-hexaf1uoro;2-propanol,

1,1,1.3,3,3-hexafluoro-2-(trifluoromethyl)-2-propanol,



(3, 4-di net hyi phenyl ) met hyl am ne, 23 (3, 5-di net hyl phenyl ) net hyl am ne,
(2,3,4- trinethyl phenyl)nethylam ne, (2,3,5-trinethyl phenyl)nethyl ani ne,
(2,3,6- trinmethyl phenyl)nmethylam ne, 5 (3,4,5- trlnethylphenyl)nethylan1ne
(2,4,6- trimethyl phenyl) et hyl am ne, - (%23 4, 5-

te me
(2
(e

tramet hyl phenyl ) mret hyl am ne, (2,3,4 tettanethylphenyl)nethylan1ne

, 3,5, 6-tetranet hyl phenyl ) net hyl am ne, 10 (pentanet hyl phenyl) net hyl am ne,
t hyl phenyl ) et hyl am ne, (n-propyl phenyl’) net hyl am ne,

(i sopropy? phedayf )uetbphanbie, 3, $ ndbatybpbphghp et hyd i t€ifluorophenol,
(sec-butyl phenyl ) net hyl am ne, (tert-butyl phenyl)nethylam ne,

(n- pentylphenyltﬂgmebgapngnol(neopentyIphenyl)nethylﬁ@ﬁggfluorophenol
(n-hexyl phenyl ) et hyl ani ne, 15 (n-octyl phenyl) net hyl am ne,

(n- deCy|pheﬂﬂfiﬁ?ugfbﬁaiﬂﬁl)pﬁ@nBﬁtr QegyﬁPQF?¥£fﬂEBPXh g?gghenol or

napht yl net hyl ami ne, ant hr acenyl net hyl am ne uor onet

Chloronetfr 3§;ﬂ§15(p£9 HELQ%% g&?ﬁphegg Ilog%(fn]% rt%!flugége ergtiy.ne’

di chl orone ronone nethy e

trifl | | | trib t hyl
o e L g g o e,
2,2,2-t h 2- doet h

2,2,3 rgPﬁggfé$ %0?2%?%%9?5ﬂ¥ﬂe rl%g2%§u§¥§%gkﬁgﬁﬂa@hP&F@EPGHyIanlne

2,2,3 3, 3 pent abronqgrogglam
-difluorophen 4,5- -trifluorophenol or pentaflucorophenol.

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 (¢} 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, n-pentadecylamine, 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,
(3-methylphenyl)methylamine, (4-methylphenyl)methylamine,
(2,3-dimethylphenyl)methylamine,
(2,4-dimethylphenyl)methylamine,

(2,5-dimethylphenyl )methylamine,
20 (2,6-dimethylphenyl)methylamine,

(3,4-dimethylphenyl)methylamine,



, 2
c
, 2

4 2,2,3,3,3-pent ai odopr opyl am ne,
-trifluoro-I-trifluoronethylethylamne, 2,2,2-trichloro-I-

hl or onet hyl et hyl am ne, 2,2,2-tribrono-I-tribrononethyl ethyl am ne, 5
-triiodo-I-triiodonethyl et hyl am ne,

bi s(trifluoronethyl)-2,2,2-trifluord2thyl am ne,

bi s(trichloronethyl)-2,2,2-trichl oroethyl am ne,

-bi s(tribronmonethyl)-2,2,2-tribronoet hyl am ne,
1,1-bis(t(jjgmﬁgmgfa@ip@ég%g)ﬁé{hQQgﬁgggtanine, 10 perfl uoropropyl ani ne,

per chl or opr opyl am ne, = per

ronopropyl am ne, peri odopropyl am ne,

per fl uor oputyl am Lne. perbronobutyl am ne,
periodobu@%f%ﬁ?g%eﬁn%%ﬁf{%%#%%gEﬁ%?%ﬁ?%@}hSerfhIoropentylanine,

ber ol or Qry St Hate DR LTDR LT YR8 Ber | odonexyl am ne.

per chl or ohexyla

perflu
peri od
perbrg
perch

perflu
peri od

orogctyl am ne, perchl orooctyl am ne, perbronooctyl am ne,

ooéﬁ&laﬁ?ﬁ@?' ghX%Rﬂ?RﬁﬁE%??%ﬁ%ﬂ@ineperchIorododecylanine,
nododecyl am ne, periodododecyl am ne, perfl uoropentadecyl am ne, 20
or dperft-Rrddimas el phantt brebevtambes | ani ne, peri odopent adecyl ani ne,
or oei cosyl am ne, perchl oroei cosyl am ne, perbronoei cosyl am ne and

oei (Goyl bntitiane thaalplieny bfmehy laresnef the conpound (c) are aniline

25 2,3,4-trimethylaniline, 2,3,5-trinmethylaniline, 2,3,6-trimethylaniline,

2,4, 6-

10

15

20

25

t r i(ot3hyl .&ntldtrgmetthylphenyl )methylamine,
(2,3,4,6-tetramethylphenyl)methylamine,

(2,3.5,6-tetramethylphenyl)methylamine,

(pentamethylphenyl)methylamine, {ethylphenyl)methylamine,
(n-propylphenyl)methylamine, (isopropylphenyl)methylamine,
(n-butylphenyl)methylamine, (sec-butylphenyl)methylamine,
{tert-butylphenyl)methylamine, (n-pentylphenyl)methylamine,
(neopentylphenyl)methylamine, {n-hexylphenyl)methylamine,
{n-octylphenyl)methylamine, (n-decylphenyl)methylamine,
(n-tetradecylphenyl)methylamine, néphtylmethylamine,

anthracenylmethylamine, fluoromethylamine, chloromethylamine,
bromomethylamine, iodomethylamine, difluoromethylamine,

dichloromethylamine; dibromomethylamine, diiodomethylamine,

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,
2,2,3,3,3-pentachloropropylamine,

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



3,4,5-trimethylaniline, 2,3,4,5-tetranethylaniline,
2,3,4,6-tetranethylaniline, 2,3,5, 6-tetranethylaniline,

pent anet hyl ani l i ne, ethylaniline, n-propylaniline, 1isopropylaniline,
n-butylaniline, sec-butylaniline, 5 tert-butylaniline, n-pentylaniline,
neopentyl aniline, n-hexylaniline, n-oc@# aniline, n-decylaniline,

n- dodecyl aniline, n-tetradecylaniline, 2-fluoroaniline, 3-fluoroaniline,
4-fluoroaniline, 2-chloroaniline, 3-chloroaniline, 4-chloroaniline,

2- bromoanil bng, 314 bR/ J = moani | i ne, 2-iodoaniline,
3-iodoaniFf%é?'349i§§%§%iIiné#kgﬁgf§F$Fﬁbroaniline, 3, 5-di fl uoroanili ne,
2, 6-di chl groanpi Li.ng, - di_chl. |1 2..6-di brompani | i ne,

3 o di br oRdah] :t%g,%lﬁl%g-%diqi g?&%ﬁlﬁaﬂwﬁé'!er@%%ﬁq}ﬁﬁ%‘?% ne,

4, 6-triflyoroaniline, 2.4,6-tri.chloroaniline,. 15 2,4,6-tribronoaniline,
4,6-tri?ogogﬁ?F?ﬁégorgf&fg;PP O X%Q#by%ﬁqﬁ%ﬁtrichloroaniIine,
4,5-tri$r§n$aniLLne, 3.4,5-triiodoaniline, pentafluoroaniline,

nt achi of oAnf I FREP=BERE A5 tEbZemoMed hy Ledivd astidithi | i ne,
(triéluoronethyl)aniline,_20 3-(trifluoronethyl)aniline,

(tri% | udr dnet RyiyafAprrinériipdemgitbaliertihydradriaiehy| ) ani | i ne,
3,5-di(trifluoronmethyl)aniline and 2,4,6-tri(trifluoronethyl)aniline. The
compound tel-PispietlEiupremeghad ) -Rydr, @gar idillufdmbe thylsnmimean ne,

et hyl am ne, n-propyl am ne, isopropylam ne, 25 n-butylam ne,

sec- but yl &ni neis{ trichipybarithyl )i-2qkyRytamiord ormoetiiylandme, anil i ne,
2,6-xylylamne, 2,4,6-trinethylaniline, 26 naphthylam ne,

ant hr aceny| hrbhe(tbebrypmhamendyl)-2,2,2-tribromoethylamine,

21
2,
3,
pe
2
4

l,l—bis(triiodomethyl)—2,2,2-triiodoethylamine,

10 perfluoropropylamine, perchloropropylamine,
perbromopropylamine, periodopropylamine, perfluorobutylamine,
perchlorobutylamine, perbromobutylamine, periodobutylamine,
perfluoropentylamine, perchloropentylamine,
perbromopentylamine, pe:iodopentylamine, perfluorohexylamine,

15 perchlorohexylamine, perbromohexylamine, periodohexylamine,

perfluorooctylamine, perchlorooctylamine, perbromooctylamine,

periodooctylamine, perfluorododecylamine,
perchlorododecylamine, perbromododecylamine,
periodododecylamine, perfluoropentadecylamine,
20 perchloropentadecylamine, perbromopentadecylamine,
periodopentadecylamine, perfluorcoeiceosylamine,
perchloroeicosylamine, perbromoeicosylamine and

periodoeicosylamine.
Examples of anilines of the compound (c) are aniline
25 2,3,4-trimethylaniline, 2,3,5-trimethylaniline,

2,3,6-trimethylaniline, 2,4,6-trimethylaniline,



trifluoronethyl am ne, pentafluoroethylamne, perfluoroproylam ne,

per fl uorobutyl am ne, perfl uoropentylam ne, perfluorohexylam ne,

perfl uorooctyl am ne, 5 perfl uorododecyl am ne, perfl uoropentadecyl ani ne,

per fl uoroeicosyl am ne, 2-fluoroaniline, 3-fluoroaniline, 4-fluoroaniline,
2,6-difluoroaniline, 3,5-difluoroanilinegbd 2,4,6-trifluoroaniline,
3,4,5-trifluoroaniline, pentafluoroaniline, 2-(trifluoronethyl)aniline, 10
3-(trifluoronethyl)aniline, 4-(trifluoromnethyl)aniline,

2. 001 S(151 £ UOLPURLBKLA BlhiAg, 3. ST S(t ) fLupr SIELDVLABPLYL 813l ne,

2,4,6-tris{trifluorone anil'i'ne; particulafT{ prefera

trifluoro hyl anj ecfluorohutyl am ne, 1 erfluprooct L ne,
perfluorogg%téd§g§$§ﬁ?ﬁgF£¥-PP&@%&%ﬁiIine, gﬂ?f%0%6@%???%%%ﬁg&aniline'
4-fluoroanil jne % E-difLuoroaniIine 3, 5-di fl uoroaniline, o
2,4,6-tri PPRbPBATEY; fRiline, 5 (i pLBYSARLLLAE, pent afPUBFBRKLAPASLNE,
2-(trifluoronethyl)aniline, 3-(trifluoronethyl)aniline, 20 ]

4- (trifl ubPORESPYIanhtinge, 2, 6- Bi-dutwil@Anididgyet hyl ) ans¢Frleutylaniline,

3,5-bis(trifluoronethyl)aniline or 2,4,6-tris(trifluoronethyl)aniline; and
nost Pr ef EeBbt Putitenrilanepent af humesdyilamid inthe parthedpetylasiline,
preferably a material generally used 25 as a carrier, and preferably a

por ous neReréxylamiibgea uni f or mn-parttyilelnd direnet er. An n»rdegpbaniiaher,i al
or an organic polymer 27 is preferable as the particle (d), and an

I nor gani cnnéd@zcylantline; e pra-eeabladecylaniline, 2-fluoroaniline,
3-fluorcaniline, 4-fluoroaniline, 2-chloroaniline,
3-chloroaniline, 4-chloroaniline, 2-bromoaniline,

10 3-bromoaniline, 4-bromoaniline, 2-iodoaniline, 3-iodoaniline,
4-iodoaniline, 2,6~difluorocaniline, 3.5-difluoroaniline,

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

3,5-dibromoaniline, 2,6-diiodoaniline, 3,5-diiodoaniline,
2,4,6-trifluoroaniline, 2.4,6-trichloroaniline,
15 2,4,6-tribromoaniline, 2,4,6-triiodoaniline,
3,4,5-trifluorcaniline, ' 3,4,5-trichloroaniline,
3,4,5-tribromoaniline, 3,4,5-triiodoaniline,
pentafluorcaniline, pentachloroaniline, pentabromoaniline,
pentaiodoaniline, 2-(trifluoromethyl)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,



From a viewpoint of a particle size distribution of an addition polyner
produced, the particle (d) has a geonetric 5 standard devi ati on of
preferably 2.5 or less, nore preferably 2.0 or less, and further preferably
1.7 or less, wherein the geonetric standard deviation is based on a vol une
of a particle diameter of the particle2fd). Exanples of the
above-nentioned inorganic material are 10 inorganic oxides. Cay or clay
m neral can also be used as the particle (d.). The above-nentioned

i nor gani cnaph €hy 8hkiABY be used ahquyg@dyy&ﬂyhéﬁ two or npéﬂz%ggﬁ%8%*

Exanpl es of the above-nentioned |n3rgﬁn|c oxhdes'are Si 02, Al2

Zr02, Ti : . O Th02, ' '

mr)& 't her oor BLoRoS ﬁgg&hl\@%a sigz% A1203, "5 02 HELEEOR0A By St 0 r20{;
Si 02- Ti Q2+ is Si02, Al2 5102- A1203,

oar 1 cul 15 ereps SRLAnAE pe PR Sas S eifanles aSert v heRer relgan e

oxi des mm ntain a small anmount of carbonates, sulfates, nitrates or 20
oxi de cor%%?éﬁi%r%“c’ﬁyiimkﬁ?m, K200B, CaCOB, MyCEETHEAFPOCtRiamingy) 3
, BaSO4 , KNO3, N%ihq§%2 Al (N03) 3, Na20, K20 and Li20 . Exanples of the
above”mer®R% ©998deryLaminey neral are kaol iREriidiarnpentadeylaniye,
gaerone clay, allophane, hisingerite, pyrophylite, talc, a mca group, a
nDntnDHIE?ﬁﬁ¥P°§EP%ﬁQﬁK%amémﬁicmi%fﬁlqptﬂﬂm#li@egrom@-ﬁkﬂg@m#%klieﬁ,
kaolinite, nacrite, dickite and halloycite. 28 Anong them preferred is
smect it e, 41ikigneanikine, heéctordifluonpamiliner sdpdtidiefluomodnilhee,
preferred is nontnorillnite or hectorite.

2,4,6-trifluoroaniline, 3,4,5-trifluorcaniline,
pentafluorocaniline, 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, perfluorcobutylamine,

16 perfluorcoctylamine, perfluoropentadecylamine, 2-fluorocaniline,

3-fluorcaniline, 4-fluoroaniline, 2,6-difluorcaniline,
3,5~difluorcaniline, 2,4,6-trifluoroaniline,
3,4,5-trifluorcaniline, pentafluorcaniline,
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 preferably a porous material having a uniform

particle diameter. An inorganic material or an organic polymer



Anong these inorganic materials, inorganic oxides are 5 suitably used. The
above-nentioned inorganic naterials 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
visually confirned, are usually 10 heat2Treated at from 100 to 1, 5001 ,
preferably from100 to 1, 0001 , and further preferably from 200 to 800t.
The heating time is not particularly limted, and preferably from 10

I nut ts iy f
Furher B8 Texama a1 nbretacd cof Irourigts i dnftl dardbRRe B8Y

15 nitrogriaonreandreag on Al a constant flowrate, and (2) a nethod of
evacuat i ng, dudring & %bove- nmenti oned heat | ng. An average particle

di aneter of the inor%anc material _is referably from5 tq 1,000 9m nore
preferably fronfI8™ & SEEYRHHGAAL 1 ar PAEELGLET 6746 Y HSTRPH 1 199 8 A
pore volung, 20 thereof is preferably 0.1 nml/g or nore, and nore preferably
from 0.#%%GUPhH PYLYMRE PFOGUGEd suFracPagtdgleheidbf hps Fr IQBBEFICE r om
10 to_1,000 nR/g, and nore preferably from 100 to 500 n2/g. The
above® netieasar bguint ion 9fmretenalp -5 erdgsh . morenpreferabdy 2n0its
ki nd, and a conbination of two or nore of 25 organic polyners nmay be used.
The or gamirclessyrerd ferphefrepadfgrabpylly.feprchad s1i mhegeilh) the gaineeric
hydr ogen-carrying functional 29 group, or (2) a non-proton-donating Lew s
basi ¢ fumdiandaald glestiatiohd d daméd@n @ ool ia1pdremicldakidaneter
functional group” neans a Lewi s basic functional group, which does not
donat e aofpt®eOparticle (d).
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 S$i0,,
Al,0;, MgO, Zr0;, TiO,, B;0;, CaO, Zn0O, Ba0 and ThO,, and a
15 combination of two or more thereof such as $i0,-Mg0O, $i0,-Al1,0;,
SiOz-TiOz, SiOz-V205, SiOz-Crzo;; “and SiOz-TiOz—Mgo. Among them,
preferred is Si0,, Al;0; or Si0,;-Al;0;, and particularly preferred
is 8iO0, (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,S0,,
Alg(SO4)3, BaS0,;, KNQO,, Mg(N03)2, Al(N03)3, Na,0, K;0 and Li,O.
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

20 group, vermiculite, a chlorite group, palygorskite, kaolinite,

nacrite, dickite and halloycite.



5 The above-nentioned active hydrogen-carrying functional group is not
particularly limted as far as it has an active hydrogen. Exanpl es thereof
are a primary am no group, a secondary am no group, an imno group, an

am de group, an imde group, a hydrazide group, an am dino group, a
hydroxyl group, a 10 hydroperoxy group, 28 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 dazol yl groupamén®i Perémy! SreEerraf | §4azghykgEgup ﬁeﬂtmarﬁagm%e',y!
group. Anong them preferred i's a primary am no group, 15 a secondary am no

group,  annbHk AR PE0Ueadh SULC%:0! QBordld M g bhed Bilipr gl oV

formyl group, a carbox group, a sulfonic’® acid group or

Parti cul i S_a,prinmar. am no group, a secondary am no group,
an anideagé%ﬁﬁggéigﬁgggr%%yP%chE& €:0ne or nore hydrogen atons cont ai ned

in these groups gﬁ% 20 .he substituted with a hal ogen atom or a_hydrocarbon
group having 1 29 IRGHan G dnatikr hent IRMEIRHLR- PR HEBE- 85Rat i ng
Lew s basic, fupctional group is not particularly limted as far as it is a
funct ifonafUytBRpY nESPHg a Lewi s base portion containing no active 25
hydrogen atom Exanpl es thereof are a pyridyl group, an N-substituted
i m dazol yl groupthearrbhedenenticeedi ioergaplicl3tatgriaps arei prefergbdyp, an
azido group, an N-substituted imno group, an N, N-substituted am no group,
an N, N-susied jtedcentabrysuhstaptiad i, NoNwsutlest,i tamide & aidréantiragy gtoup, a
nitroso group, a nitro group, a nitroxy group, a furyl group, a carbonyl
group, 5 preféozlporgirieduput dny Hhdokytgeatipentil Dhéyhanyeankesxialsoup,
whose water content cannot be visually confirmed, are usually
10 heat-treatedat from100to1l,500C, preferably from100 to1,000C,
and further preferably from 200 to 800C. 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 iUm, more preferably from 10 to 500
#m, and further preferably from 10 to 100 im. A pore volume
20 thereof is preferably 0.1 ml/g or more, and more preferably from
0.3 to 10 ml/g. The specific surface area thereof is preferably '
from 10 to 1,000 m’/g, and more preferably from 100 to 500 m?/g.
The above-mentioned organic polymer as the particle (d)
is not limited in its kind, and a combination of two or more of

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

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



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

sul finyl group, a substituted sulfonyl group and a substituted sulfonic
acid group. Preferred is a heterocyclic group, and nore preferred is an
aromatic heterocyclic group 10 having an oxygen atom and/or a nitrogen atom
inits ring. Particularly preferred is28 pyridyl group, an N-substituted

I m dazolyl group or an N-substituted indazoyl group, and nost preferred is
a pyridyl group. One or nore hydrogen atons contained in these groups may

be substigubeg, Wit 123 HARGYFARDRIn 11y DRELECHE LD HRUR eV gggo to 20

carbon atons. An anmount of the active hydrogen-carrying functiona rgdp

or gant ¢ polymes s on- ROt PReRATIHE LAY S et KN R o1

organi c polyner is not particular ferably

fromO0.01,t9,20 ig g referably fro 0.%to 20 | /g,

wher ei n sal%nan%ﬂg?%n%aﬁgggcnﬁ%ﬁg Qgﬁﬁgn?rBPpthéw?g%Et 8hdl "gFo BntF g of

t he organig olynmer. The above-nentioned organic polyner containing (1) an

active hy%r%g%%icarrying functional group, or (2) a non-proton -donating

Lew s basic fungtional group can be produced, for 25 exanple, (i) by

horopd yreri zi ng BE RTmIRtA RE S AGE ¥ M AYIrRIC YT GRBT BhRY af UNB RS PDBAe

pol ynmeri zabl e unsaturated group, or (ii) 31 by copolynerizing said nononer

and at | eSERURNES oRPErPADROFBLATREY L AGLEeforpnEairz sl & tulss wmtaek Yraup,

wherein a crosslinking polynerizable conononer having two or nore

pol yrer i ZAflecgens &ixamnles gheupofi sralasprpmeirgramiyo qopoipymar seedndary

Exanpl es ‘of the above-nentioned pol ynerizable unsaturated group are an

al kenyl g#ouUpe Gdums an vimdso gyoeyp Ardh samidé ygroup, an imide group, a
hydrazide group, an amidino group, a hydroxyl group, a

10 hydroperoxy 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 thioformyl group, a pyrrolyl group,
an imidazolyl group, a piperidyl group, an indazolyl group and
acarbazolylgroup.Amongthem,preferredisaaprimaryaminogroup.

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. Particularly preferred is a primary
amino group, a secondary amino group, an amide group or a hydroxyl
group. One or more hydrogen atoms coﬁtained 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



group, and an al kynyl group such as an ethyne group. Exanples of the

above- nenti oned nononer having an active hydrogen-carrying functional
group and at | east one polynerizable 10 unsaturated group are a vinyl
group-containing primary amne, a vinyl &r oup-cont ai ni ng secondary am ne, a
vi nyl group-containing am de conpound d a vinyl group-containing

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

‘N-(2- propenyl )am ne, N-(1-ethenyl)-Nnethylamne, 15

N- (2- pr operoup - Na et twyd eri quegur; edfeayl @i gieouR; PARReYBSt deuted imino

N- et hyl - (1- et henyl )am de, N-nethyl-(2-propenyl)am de, vinyl alcohol,

2- propen-dedip 286 1B; 0L @s t 1 Ohte SRAGINd §roupIER, ﬁf-sﬁbg‘ﬂ'ﬂﬂ'ﬂﬁ dhgﬁfiﬁlgxﬁ
non-proton- donating Lewi s basic functional group and at |east one

pol ymer i zakigy U%‘iﬁi\]u'i\laﬁ\ﬁ%lﬂfs@i&tﬁf&i (a%iSl?gg'tiﬁu&,eg) nitros eITBYR o fes

vi nyl (N-substi tuted)i m dazol e and azo

of the a cm?jlt e Vi g, nerj zabl.e un aturated
group ar Eﬁ\eﬁwl endewa%ggﬁ%{g%p ga on%tot% vl‘?'nycf ]f:%%b% ner- o

Speci gic g he a-olefin.and the aromati n ound are
propy%ene {%EB ? §~R§ny -1, %Elﬁﬂxﬁe‘iﬁ?}wiaﬁeﬂi}éﬁg éﬁﬂ ngP&]regrouP'
Preferred q\{)ﬁy e or %éyre e. The above-nentioned nononers may be used
in a cor’rtﬁnhil' ] TR RATREL eGFOURn BxhRHPRLEPXFhETIMB e Anent i oned

crosslinkin ol nerlzable connnoner having two or nore pol ynerizable
unsat ur atS&y e Ehe . 2 Akt EfeepFulEorvHi greterand 2he

above-nent i oned
substituted sulfonic acid group. Preferred is a heterocyclic

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 maf be substituted with a halogeh 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 limited, 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-menticned organic polymer containing (1) an
active hydrogen-carrying functional Vgroup, or (2) a non-proton
-donating Lewis basic functional group can be produced, for

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

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



organic polyner is preferably from5 to 1,000 tim and nore preferably
from10 to 500 um A pore volune thereof is preferably 10 0.1 m /g or nore,
and nore preferably from0.3 to 10 m/g. A specific surface area thereof
is preferably from10 to 1, 000 nR/g, and nore preferably from50 to 500
m2/ g. The above-nentioned organic polyn®} is preferably dried to contain
substantially no water, and said drying is preferably 15 carried out by
heat-treatment. The organic pol ymer, whose water content cannot be visually

confirmedyy i iiﬁéﬂ19§@§ ééf?tﬁgnaﬁerféﬂﬁ‘gg &83é90$nepB%%%&amthHé¥“50

to 200t, and fur er ab rom /70 to 150c The heating tinme 1s not

I f 50.h
20 prof ey G ATMER T e PO T Rehffag ©
1 t hod _of fl d t h t t
& Lonst oI 1A L€ Sl BEREB0 o wocohoRar P RO LATRRIG TNE

above-nentioned heating. The contacting _ste (1) and (2) in the process-1
in 25 adﬁﬁVﬂ%ﬁEﬁ;%ﬁt ?%%5p+%s%%?°|HV%E?FBEer§°BPéY@F§BFﬁdcarr|ed out

under _an inert gas atnosphere. Their contacting tenperature is 33 wusually
from 2100 to 30B¥empdes 9f &her abpyefhertignedPo@rizable unsHturated
time is usually from1 mnute to 200 hours, and preferably from 10 m nutes
to 100 h&RIp il apnbkenny groupashicbdasue winylogrwugheutd asdVant . 5
The above-nentioned solvent is generally inert to the conpounds (a) , (b)
and (c) guowp pandcae dtkynyilhgroapt acichprasdunt etdfyridnegroupound (a) with
the conmpound (b) , and the contact product of the above-nentioned contact
product wth thExanppesndf(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-(1-ethenyl)-N-metﬁylamine,

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

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, l-hexene,



However, when a solvent reactive (not inert) to the conpound (a) 10 and/or
the conmpound (b) is inert to the contact product of the conpound (a) with
t he conpound (b), said solvent may be used in the contacting step (2) of
the process-1; nanely, a solvent used in the contacting step (1) of the
process-1 may be different from a solv&t used in the contacting step (2)
thereof. 15 Exanples of the above-nenti oned sol vent are a non-pol ar

sol vent such as an aliphatic hydrocarbon sol vent and an aromatic

hydr ocar bormsohyent . %@ﬂge@e ROIPE+§PLNE '.‘th.séﬁ?éh?éd isg@{dﬂffeﬁé’ !O\JI:EQE%I‘GR‘ .

et her sol vent, ‘a carbonyl solvent; a phosphoric aci €rivative, nitrile

sol vent, @, difyrel! ' ] l.ve d._a fur .canpoungd.
Speci fic exarrploese t Eereg&eaéiglogl%%isz g‘&i @E ‘ﬁ%%?g{(}ér 8% lgélg\?gﬁtonsﬂghg‘ﬁg
but ane, p tane, {Eggggk hept ane, octane, decane, 2,2,4-trinethyl pentane

and cycl ohexane; an ~aroimati c hydrocarbon sol vent such as benzene, tol uene
and xylene; a gglide solyvent suych as dichl oronet hane, difl uoronethane, 25
chl or of orm 1,2-HichF5P88¥ﬁane? 1, 2538 br ARRt¢MeRtioned  crosslinking
1,1,2-trichloro-1,2,2-trifluoroethane, tetrachl oroethylene, 34

chl or 8be PRETEC T Z5hMe n KANONARED - RAHIRG obSIZ erRE  4¥P%R hepo lWegxisablech
as dinethyl ether, diethyl ether, diisopropyl ether, di-n-butyl ether,

met hyl - t dMeafnnated HEroupsi bl divinykbensgnae, 1, 2-di met hoxyet hane,

bi s(2- met hoxyet hyl ) ether, 5 tetrahydrofuran and tetrahydropyran; a
carbonyl sol veninsavhrage pestdnde diilayletrext lofi thed aatyveyméobhtamaane,
acetic anhydride, ethyl acetate, butyl acetate, ethylene carbonate,

pr opy| energzarizomatlegmedy; N-oi i fut 401 yresi-6e, 5 Ned- di, 580 hyd e efadr ferand
N- et hyl - 2- pyrrol i done; a phosphoric acid derivative such as

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 contaln 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 4007, preferably from 50 to 200%:, 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 lflow 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



10 hexanet hyl phosphate triam de and triethyl phosphate; a nitrile solvent
such as acetonitrile, propionitrile, succinonitrile and benzonitrile; a
nitro conmpound such as nitronethane and nitrobenzene; an am ne sol vent
such as pyridine, piperidine and norpholine; and a sul fur conpound such as
di met hyl sul foxi de and 15 sul fol ane. Anbhg the above-nmentioned non-pol ar
and pol ar solvents, the non-polar solvent is preferable. The possible
reason for this 1is that the contact product between (i) the contact

product qfg 4 gg%wf&'o(o ugb@ & 59&98&*991&%&9%@ k) ddwccospaypd

(c) 20 usual a lows ity i'n"a non-pofar solvent, and therefore

when the &&!%Acgél fi36 Yl ghss&99x§ PEOR 2nRdnGeal A 2W0°(Hb‘?frs s peypen the

above (i) an I'nh a reac yStemat the sane

d bl
on t he. sOPTERE T 1 %ﬁ%ﬂ%ﬁ?stﬁanlﬁﬁ Boties %lé‘t”e'r?élifaf’%ﬁ%”@t”’”

non-pol ar_sol vent, and as a result, the iontact product between (i) and
(i) is EATTHPG 0%k Bhth ner sHiFaeBt 38 SGLVERE partlcle (d). Respective
anounts of the above-nentioned coqgounds (a), (b) and (c) used (nanely,

respeBtive amoulfhe ehevesmentionedaekvent 1hedeRaraidy) 1apetnse the
particularly limted. Said amounts 5 preferably satisfy substantially the

fol | owi nedmmaunds (8),, (B)yamd ()0 the paetbthe dhd thencantastapradddht s
of the compounds (b) and (c) 10 used per one nol of the conpound (a) used,
respect i veff yhelconpeuhdr(al with) the ycampourel ébabl gndride eodtacd produckor e
preferably fromO0.1 to 2.8, further preferably fromO0.2 to 2.5,
of the above-mentioned contact 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), said 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 hfdrocarbon 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-dichlorcethane, 1,2-dibromoethane,

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



and nost preferably fromO0.25 to 1.75. A preferable range of z therein is
determ ned by y and the fornmula (1). 15 The particle (d) is used in such an
anount that 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 an
anmount of preferably 0.1 mmol or nore, 384nd nore preferably from0.5 to 20
nmmol . 20 Preferabl e exanples of a nethod for pronoting the reaction in the
process-1 are (i) a nethod of further heating the reaction mxture

produced | 2) LOGESS Al i d f ving a
by- produc?ﬂlﬁéggagggefl%'t ﬁgﬁgkg%n(&f%%t edls?t éﬁ&%{g)dl)og)ra\eﬁ%o'adaﬁt?%ﬁa

heatingsggvgitlttgq% Ver ' etq} t %_ 5 A preferabl e s 1 fic
exanpl e o% a netho lfgrg %ﬁ@%*g%ou é?‘hggglt éjly hee%l%at%liﬁﬁolpﬁotpﬁfel Beher!
above- nen 'gn_eﬁ h éi) at HTI her 36 Ste rature is a nmethod of
repl aci ng&% ) 'égg%t ggg E'f{S‘FtE’g "% itﬁg’u'% F 280l PS5 H$Rsi ng a hi gher
boi l'i ng pﬂigt _Sgeci fi i exanples of the above-nentioned nethod (ii) are
a) a nethod” vi hg“~ S i '

t hoti” $tOF@HBvi hg? - d1PasBoHT dBés (Zrainth ogare tharbl i sigher
apparatus. installed in 5 a reaction system and (b) a nethod of heating a
i qui @ bytptERRdrofuran: anpdrektaly frepwran hah cardasitl ised vesthsuch as
vaporize it, and then renoving the resultant gaseous by-product fromthe
above- mem¢oReRe gaethvhuve tyy hppatares. cFtkopexancne pradetid ayhyfeide,
process-1 may contain the 10 conpound (a), (b) or (c), or the particle (d)
remai ni ngethirbazcethte Hobetyl, avkéateai dthyddnet ciaxrbamatesd promrileaddi tion
pol ynmeri zed particle-producing polynerization, it is preferable to add the
step of vestbhomase dVpNodiméthilBoamamtident Ni, N-diterhiyd acefafide 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

15 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 (ii) the compound (c)

20 usuallyhas a low solubility in a non-polar solvent, and therefore,
when the particle (d) and the above-mentioned contact product
between the above (1) and (ii) exist in a reaction system at the
same time, the contact product between (i} and (ii) is more stable
in its precipitation on the surface of the particle {(d) than in

250 its existence in the non-polar solvent, and as a result, the

contact product between (i) and (ii) is éasily fixed on the surface



said unreacted materials contained therein in advance. Said 15 sol vent may
be the sane as, or different fromthat used in the steps (1) and (2)

nmenti oned above. The above-nentioned washing step is carried out
preferably under an inert gas atnnspherg generally at from-100 to 300 C,
and preferably from-80 to 200C, for f 8m 1 minute to 200 hours, and
preferably from 10 mnutes 20 to 100 hours. After the step (2), or after
t he above-nenti oned washing step, it is preferable to carry out the
further segptlé pambichg (fihe sol vent contained in the product by
distillation, and carry out the still further step of drying the product

under a reduced Mg esus anpaites 37 ¥hat a86Geonehitdbae d ebmbbofd@. $ahQ 24
hours, nore preferably at fromO to 250t for fromO0. 5 to 24 hours,

further 37 ) Rt 66§1tﬁsyedit(nﬁm@myloréngggi@efé?ﬁoﬁr{@éntiae%%ka'ién.pated

particularly preferably at from 10 to 160cC for from1l hours, and

nost  preferab Vréhctiom 1§reon$§0pagt%g:ﬁlfaE‘9 %&n‘itle% géﬁ%%} dh afic

exanpl e of the process-1is explaine |OWI nor e ere| n M

1517755 PLIERAL O 040 8s 00 TRRHEBb 1Ty the following formuta (R (o) i

water, and the particle (d) is silica. The product 1in the process-1is
produced by the steps of: (i) adding triet hyI alumnumto a sol vent

(tol uene), her eb ggtslnlng a mxture, g) cooling the mxture to
3°C (iii) add| Hro%ﬁn 3, 3, 3- hexafﬁﬁ ro- 2-

(trlfluoromethyl) 2-propanol to the m xture, (iv) stirring the mxture at a
roomtenperature for from

wherein y and z mean molar amounts of the compdunds (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 1 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
rmol.

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 (ii) 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 (i).

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

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



15 10 mnutes to 24 hours, (v) adding silica to the mxture, (vi) adding
dropwi se water to the mxture, (vii) stirring the mxture at a room
tenperature for from 10 mnutes to 24 hours, thereby obtaining a product,
20 (viii) washing the product by replacing several tines the solvent with
a new sol vent as nentioned above, and (&) drying the washed product under
a reduced pressure at 60cC for 2 hours. The product produced by the
proess-1 is a nodified particle, 25 which can be used as (1) a catal yst

conponent téﬁﬁeﬁgggfré(ggs) agé@t)ﬂg%f bE U GRAY & Isoledfd it §9Ea ¥ csf <::E.>ﬁ'tact:i.n]gOr

pol ymeri zation), a carriér supporting a catalyst conponent

dditi . : . : o |
comound TP ASdFAL S hayi Sl SOTRAICEL1TINE bBTR.2 ShBRTELL ExBbiks
above-nen&%oqﬁg ccordance wiith th

rocesses-2 and 3 .in 5. present
vent | onhr e, A SEREREE alted (G N EHs (s ScbshoghhE s ohpging
cat al yst %roduced sing the above-nentioned nodified particle (A), the
transiti o JRTHVE Yﬁ%ﬂFQQ$ LR PhEassr§RA¥ANGnPREAF&SHFoLRataE)-efadng
hi gher_ pol yneri zati on activitg than the catal yst produced using the
modi f Ped pFEECHiON AYshpl. 1and o ) paiethadeinkeating madauiddy -prefuct
Transition netal conmpound The transition netal conpound (B) used in the
present Fonerisnperatite highesitham by doitbimoupeichpedleapbrivenihg 15
a single site catalyst. Said transition netal conpound is not particularly
limted aandathems remexhndi theaneadlitanbngaseous by-product from the

above-mentioned gas-removing apparatus.

The product produced by the process-1 may contain the

10 compound (a}, (b) or (¢}, 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 200TC,
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

25 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



pol yneri zation activity in its conbined use with the nodified particle (A)
and optionally the organoal um num conpound (C). The term"single site
catalyst” is conceptually distinguished from20 the conventional solid
catalyst. Said termmeans not only a narrow sense single site catalyst
giving an addition polyner of (i) a naPfow nolecul ar wei ght distribution,
or (ii) a narrow conposition distribution in case of a copolyner, but also
a catalyst giving an addition polynmer of (i) a broad nol ecul ar wei ght

di stri but pesreREb0¥ 1 Erom D5 @20266TPGRIA 'reemgi $r 2 Wy | Bag%iﬁg?%rgya

copolynmer, as far as the catalyst is produced by a process sim

process @ref%agigdggiﬁgm%g‘fo%r%‘ﬁe'&lﬁ‘r gl 9 %tiac%?}%%st agyr;ﬁgaﬁd of

transition nmetal conpound isp erably a transrtion al
a transitjon-optal, o S Oéhe Iant?aid series, and nore
pref er ablé} a %aﬁsYt%B%%ﬁaﬁSsz%o 83;1 PeprEen eﬁo‘bietﬁ8uir§|‘l owi ng
formula [4], or ,  20X0Q L transition netal_ conpound diner, .L2aMXl b
[4] 10 wherein @E?’g%éftlrcgﬁéc#@gﬁ t 51 RS & dh&¥pladned heloyein
| ant hani de_serjes:. L2 is a cyclopentadienyl type anion skeleton-carrying
gr oup%or CHet etc?“a]t'orﬁh@d:rﬁldﬁq ngsg%@&,u At ot hep FEOmpengyi( 1) 1ehey
are the s qf as_or different fromone _another, and may be connected
direct!y Witht ohe® ahorPRRL LROFAr dn§Rritlyorenpedhall ) gRowy oneml nithe a
carbon atom a silicone atom a nitrogen atom an oxygen atom a sul fur
at om or LPRAPHLAFI hf statemxi and thedasyalecla dd) s syidriomas Fie prodpct
(excluding the above-nentioned cycl opentadienyl type anion
skel et on-¥urihg mrogpssp) bs progdredabpytbrysgepsppfa is a nunber
satisfying 0 <
(i) adding triethylaluminum to a solvent (toluene),
10 thereby obtaining a mixture,
(ii} cooling the mixture to 3T,
(1iii) adding dropwise 1,1,1,3,3,3-hexafluoro-2-
(trifluoromethyl)-2-propanol 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 from
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
(ix) drying the washed product under a reduced pressure
at 60C for 2 hours.
The product produced by the proess-1 is amodified particle,

25 which can be used as (1) a catalyst component for addition

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



200a S8 ; and b is a nunber satisfying O< b 5 8. Exanples of M in the
formula [4] are a scandiumatom an yttriumatom a titaniumatom a
zirconiumatom a hafniumatom a vanadium atom a niobiumatom a
tantalumatom a chromumatom an i rog atom a rutheniumatom a cobalt
atom a rhodiumatom 25 a nickel atom & pal | adi um atom a samarium atom
and an ytterbium atom M is preferably a titaniumatom a zirconium atom
a hafnium 40 atom a vanadiumatom a chromiumatom an iron atom a
cobalt agopavriernsvkpbratiog apaetiadylsar lopmpoefeertalior addit@immum atom a
zirconiumatomor a hafniumatom and nost preferably a zirconium atom 5

Exanpl es pblyhertyatopant gdienyconppfeanti @dmpikeledt NG9 tidhd mdgapf L2
in the formula [41 are n5-(substituted) cyclopentadi enyl groups, 77

5- (subst i ¢ohpshnddesthi 8§ QRS A% B5Hes dathiuedynt! 4ot eMykts gﬁ&ﬁced

Specific exanples thereotf are an n5-cycl openfadi enyl group;, 1 n5- et

hyl cycl opgptiatd eblvelnmiih 1 b d 'féélé’é%é’&-'?paqgﬁ %di'ﬁ3§|::cogﬁ§g{§;eeﬁE h_the

n5- n- but yl'cycl opent adi enyl group, an nb-tert- utyﬁb open y group,.

an nd }dﬁ%ﬁ@quye%tqt%q{%%@ %Qéﬁ.agﬁg&?%e]acﬁp Regarding the processes-2

n5-1, cycl opentadi ény roup

n5- 1- met :2r € | cycl qpent adi enyl _group, n 77 .

5- 1- net h;%/l{%-%e't h%cfé%gg'&ﬁ{%ag?@ﬁ?%e&r Bab?xga}:ﬁ??above-mentioned modified

5-1-tert-butyl-2- yl cycl opent adi enyl group, an

n5-1-tar tgﬁgwf%ﬁ?hﬁ%?CFgﬁ%ﬁ?‘ﬁaPBn?Fgﬁﬂoﬁﬁf“P%}Hd (B) and the

n5-1 - met hyl - 2-i sopr opyl cycl opent adi enyl group, 20 an _

n5-1 - met f%qg@?%%?ng GRARPEHE 4§)h§F ghdgper 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 organcaluminum compound (C). The
term "single site catalyst" is conceptually distinguished from
20  the conventional solid catalyst. Said term means not only a narrow
sense single site catalyst giving an addition polymer of (i) é
narrowmolecular 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 weight distribution,
25 or (ii1) a broad composition distribution in case of a copolymer,

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



an n5-1-nethyl -2-n-butyl cycl opent adi enyl group, an

n5-1 - met hyl - 3- n- but yl cycl opent adi enyl group, an

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

n5-1, 2, 4-tri et hyl cycl opent adi enyl grou 25 an
n5-tetramet hyl cycl opent adi enyl group, a 9n5-pentanethy|cyclopentadienyl
group, an n5-indenyl group, 41 an 775-4,5,6,7-tetrahydroi ndenyl group, an
175- 2- met hyl i ndenyl group, an 175-3-nethylindenyl group, an 77 5

- 4- et hyl fadepybdgeong, thanndFeol- BehRY! isiagNY Artlbat¥lyst.

175- 6- et hyl i ndenyl group, an 775-7-nmethylindenyl group, an

175-2-tert-but y|'I!'Héjﬁﬁé{hsﬁlfglelﬂmetgala@orﬂs_i)éﬂ§dt(@r)tié)ﬂ}.‘iék%?gﬁﬂ?ﬁla PE8HB1 +3Bn
775-4-tert-butylindenyl group, an 775-5-tert-butylindenyl “group, an

1re.s Souhebat YhbiEEaNL BEOUDLralilitlon mEtllll (ol UdGddE Mo 850U +AE

175- 2, 3-di et hyl 1 ndenyl" group, Ime group, an
115-2,4,7 ' i ndenyl . group,_an 775-2-nmethyl -4-isopropyl.i nden
group, 101%1#%{?%% S%Gg%?ﬁfdeﬁ%% JT'otp, paﬁlefﬁ%a-l}f%t%yl -rg,"g-gﬁéﬁf’i nﬂé%?ﬂ
group,. an 775-4-phenyl i ndenyl group, an_77 5 -2-nethy|-51phenylindenyl
group?  aFemsend rEeRTesanLAdnbYi AHEnFPLaPHARY Sermila (4], o its o u
775-2-neth%%-4-na ht hyl i ndenyl group, an 775-fluorenyl group, 15 an
775- 2, 7- dT %R hi¥ B¢ ubF sl tipRupelad gampeynd dimertert - butyl f I uor enyl
group; and their substitution conmpounds. In the present specification, the
term" 77 5-" contained in the above-nentioned nanes of the transition
nmet al conpound nay %O be omtted in sone cases. Exanples of the hetero
at om cont ai ned ili-M#¥es above- [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 is a number satisfying 0 <

20 a = 8; and b is 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,

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

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



menti oned hetero atomcontaining group of L2 in the fornula [4] are an
oxygen atom a sulfur atom a nitrogen atom and a phosphorus atom The
hetero atom containing group is preferably an al koxy 25 group; an aryl oxy
group; a thioal koxy group; a thioaryl oxysgroup; an alkylam no group; an
aryl am no group; an al kyl phosphi no group; 42 an aryl phosphino group; a
chelating ligand; an aromatic group 'containing an oxygen atom a sul fur
atom a nitrogen atomor a phosphorus atomin its ring; or an aliphatic
het er ocycR¥QM grd AR aGHeR| #tery. t heckheeminm atems | ag. i5oBpaton; caexabplés of
the hetero atomcontaining group of L2 are a nethoxy group, an ethoxy
group, a Ppropey agndgielaatiomoxpargicupardyppeadeyabigup, tat@niremhytphenoxy
group, a 2,6-dinmethyl phenoxy group, a 2,4, 6-trinethyl phenoxy group, a

2- et hyl pheadxygogiampstem 4rna pradmih&Bony adidmps t Ik &f &ra bDPaopyt ebeDany
group, a 2,6-diisopropyl phenoxy group, a 4-sec-butyl phenoxy group, a
4-tert-budtdnphenoxy 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 BoxyphenoxgxgrHis o 2 & ﬂﬂéﬁ’lﬂhﬁﬂ%a’lg{ Q. afi
-3, 5- di met hoxyphenoxy gf%up, 15 a "2- chi or ophenoxy gt up? éoﬁ-nitrosophenoxy

oroup, a S T g G2 00 2D Yo RhTE. L8h a0, "ot oup. a
i et byl at/ ol SR BEpLCatardy B5HERERS SBLeas L SBOURH phenyl am no. group, an
i ot hy ! phospRINBESFiERa) Shaepy sy o5 ouDs: 8B Thnd R Grothe L dt Blargeny
resorCInog}r’oups.Specificexamplesthefeofareanﬁns-cyclopentadienylgroup.
10 an 7°-methylcyclopentadienyl group, an ns-ethyicyclopentadienyl

group, an n5-n-butylcyclopentadienyl group,

an 7°-tert-butylcyclopentadienyl group,

an 7°-1,2-dimethylcyclopentadienyl group,

an 7°-1,3-dimethylcyclopentadienyl group,
15 an n5-1-methyl—2—ethylcyclopentadienyl group,

an 7°~1-methyl-3-ethylcyclopentadienyl group,

an 7°-1-tert-butyl-2-methylcyclopentadienyl group,

an 7°-1-tert-butyl-3-methylcyclopentadienyl group,

an n5—1—methyl-2-isopropylcyclopentadienyl group,
20 an 7°-l-methyl-3-isopropylcyclopentadienyl group,

an n5—1-methyl-2—n—butylcyclopentadienyl group,

an 7°-1-methyl-3-n-butylcyclopentadienyl group,

an n5-1,2,3-trimetﬁylcyclopentadienyi group,

an 71°-1,2,4-trimethylcyclopentadienyl group,
25 an n5—tetramethylcyclopentadienyl group,

an n5-pentamethylcyclopentadienyl group, an 7 °-indenyl group,




4-1 sopropyl catechol, 3-nethoxycatechol, a 1, 8-di hydroxynahpthyl group, a
1, 2-di hydroxynahpt hyl group, a 2,2'-biphenyldiol group, 25 a

1,1 -bi-2-naphthol group, a 2,2'-dihydroxy-6,6" dinethylbiphenyl group, a
4,4 ,6,6"-tetra-tert-butyl-2,2" 43 nethyl enedi phenoxy group and a

4,4' 6,6 -tetramethyl-2,2' - isobutylidedddi phenoxy group. A further exanple
of the above-nentioned hetero atomcontaining group is a group represented
by the following 5 fornmula (5], R33P=N- [5] wherein three Ras are

| ndependegh y;‘aly 16 91T AR R0ST L HEGIOM LR HaloogmALITOL 8,

hydr ocar bon group; they are the sane ferent from one ano

or three of Bys_be ted with one anqther: d two_or three

t her eof nggngr ma r%&e%%lgﬁ‘fecn%gﬁﬁflgs %t %ﬁ'ﬁnﬁ%#ﬂm%i FEP%e a
hydrogen _15_at n fl.yorjne atom a chlorine atom a bronm ne atom an

i odine af8m’ a%ghf %iﬂdﬁ&ykﬂgﬁﬂﬂﬂw Gt Jup; & RERY bhHHEeRY SufToRR -

| sopropyl grqup, a n-butyl group, a tert-butyl group, a cyclopropyl group,
a cyclobu??lngFﬁUB?tHY&}BFSHX&t9F°§P@up§nangyérEﬁEQyEuﬁﬁééﬁﬂeaylpﬁéﬁvpr
group,. a l-naphthyl group, a 2-naphthyl group and a benzyl 20 group. A
still ¥ur@hdt ekdpiie Rty hinderyd gmenpi. cired hek-dreg t <tuliy biordenyl ggogpoup

IS a group represented by the followwng fornmula [6], 44 R4
an7?-5—tert—butylindenylgroUp,an‘n5—6—tert—butylindenylgroup,

an7f37-tert-butylindenylgroup,an.n5—2,3-dimethylindenylgroup,
an n5u4,7-dimethylindenyl group, an n5-2,4,7~trimethylindenyl
group, an n5—2-methyl-4-isopropylindenyl group,
10 an 7°-4,5-benzindenyl group, an 7°-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 7°-2-methyl-4-naphthylindenyl group, an 7 °-fluorenyl group,
15 an 7°-2,7-dimethylfluorenyl group and
an n5-2,7-di—tert—butylfluorenYl group; and their substitution
compounds.
In the present specification, the term "7n>-" 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 thioalkoxy group; a thioaryloxy group:

- an alkylamino group; an arylamino group; an alkylphosphino group;



RA RA/ O[] 61 R4 R4 RA wherein all R4s are independently of one

anot her a hydrogen atom a hal ogen atom a hydrocarbon group, a

hal ogenat ed hydrocarbon group, a hydrocarbyl oxy group, a silyl group or an
am no group; 5 they are the sane as or different fromone another; two or
three thereof may be connected with onéZ2another; and two or three thereof
may forma ring. Specific exanples of R4 in the fornula [6] are a hydrogen
atom a fluorine atom a chlorine atom a bromne atom an iodine 10 atom

: 87" O PR RRERTP L Kip 2 B eSeEnl ol Sefidi e
, ahEd 4- pet
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group, a hyl grou a 15 triethylsilyl groy .di phenyl net hyl si | yl
o oup, o DROSERRShS Brofl oF 4t Fiinor ansaiiBnabif, ReFeborvdsgyortup
2-chl or ophen I%%roup and a pentafl uorophenyl group. The above-nenti oned
chel ati ng®f% 139 the AePerdn &t8n¥ddS[tai ning group (L2) neans a |igand
having two or nore 45 coordinating position. Specific exanples thereof are
acet yPacet onat e,SRAGH| e expmpdsis wd thiesbrieobi atomteppyaiiding, group of
acyl hydrazone, diethylenetriamne, triethylenetetram ne, porphyrin, crown
et her and:'cayptameth®xsposicfipc exailesy giroupe alpneperntgmengd, al bphakyc
group, a phenoxy group, a 2-methylphenoxy group,
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
group, a 2,6-di-tert-butylphenoxy group, a 4-methoxyphenoxy group,
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, adipropylamino group,
20 adiphenylamino group, an isopropylamino group, a tert-butylamino
group, a pyrrolyl group, a dimethylphosphino group,
a 2-(2-oxy-l-propyl)phenoxy group, catechol, resorcinol,
4-isopropylcatechol,3-methoxycatechol,alqa—dihydroxynahpthyl
group, a 1,2-dihydroxynahpthyl group, a 2,2"-biphenyldiocl 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"'-



het erocyclic group of the hetero atomcontaining group (L2) are a pyridyl
group, an N-substituted i mdazolyl group and an N-substituted indazolyl
group, and preferred is a pyridyl group. The residual group in the formula
[4] is preferably a 10 residual group containing a carbon, silicone,

ni trogen, oxygen, sulfur or phosphorus atom through which residual group
two L2 groups are connected to each oth®r (nanely, a residual group when
ais 2inthe formula [ 4]) ; and nore preferably a residual group, which
contains froml1l to 3 atons existing on a |line connecting 15 said two L2
groups ( when the residual grqu ag,a_branched chain, atons

cont ai ne %ﬁ?i#%?%@ %ﬁ%ﬁx%hgfﬂuﬁrgnﬁog gozntédfé'%gﬁgéﬂﬁ Yddmd €s of the
resi dual grqu e_are_an al kyl ene group such as a nethyl ene group, an

et hyl ene éﬁéﬁé&éﬁ&ﬁ%??ﬁ%@@?% Y @F8uB: 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 substi fufddtdiar exanpreons stha akove dnert hghed| pebasogroup, a

di phenyl silyl ene group and a tetranethyldisilylene group; and a hetero

at om suc R -zcan taioyarg agoeep abs ox ygeoupt veprasentedr bat dive &od loawing
phosphorus atom Anong them particularly preferred is a 25 nethyl ene
groupd arfasmiudlanies pr oup, a di net hyl net hyl ene group (an isopropylidene
group), a dinethylsilylene group, a 46 diethylsilylene group or a

di phenyl si |l yl ene group. Specific exanples of the hal ogen atomof X1 in the
formula [4] are a fluorine atom a chlorine atom a brom ne atom and an

i odi ne atom Exafd-28s- of the hydrocarbqmigroup of X1 in the formula 5 [4]
are an al kyl group, an aral kyl group, an aryl group and an al kenyl group,
and preferred is an al kyl group having 1 to 20 carbon

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, an-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 l-naphthyl group, a 2-naphthyl group and a benzyl
20 group.
A still further example of the above-mentioned hetero
atom-containing group is a group represented by the following

formula [6],



atons, an aral kyl group having 7 to 20 carbon atons, an aryl group having
6 to 20 carboratons or an al kenyl group having 3 to 20 carbon atons. 10
Exanpl es of the above-nentioned al kyl group having 1 to 20 carbon atons of
X1 in the fornmula [4] are a nethyl groug4a an ethyl group, a n-propyl
group, an isopropyl group, a n-butyl group, a sec-butyl group, a
tert-butyl group, an isobutyl group, a n-pentyl group, a neopentyl group,
an anyl group, a n-hg¥yl 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 a4nethyl group, an ethyl group, an isopropyl group, a
tert-butyl grB N sobut group or an anyl group. One or nore hydrogen
t he above-Yentioned 20 al kyl groups may be substituted
with a hal ogen atiom such as fluorine atom a chlorine atom a brom ne
/E;anp es of the alkyl group having 1 to 20 carbon
at ons, whi CH ubstiTuted wwth a hal dggh atom are a fluoronethyl
group, a tri et hyl group, a chloronethyl group, a trichloronethyl
25 group, a f|uoroetfhyl group, a pentafluoroethyl group, a perfluoropropyl
group, a per ¢yl group, a perfluorohexyl 47 group, a perfluorooctyl
group, a pérchl oRgpropylgyroup, a perchlorobutyl group and a
per br omopr opyl grfoup. Further, one or nore hydrogen atons contained in the
above-nenti oned als«kyl groups may be substituted with an al koxy 5 group
such as a net hoxy' group and an et hoxy group; an aryl oxy group such as a
phenoxy group; or an aral kyl oxy group such as a benzyl oxy group.

wherein all Rs are independently of one another a hydrogen atom,
a halogen atom, a hydrocarbon Qfoup, a halogenated hydrocarbon
group, a hydrocarbyloxy group, a silyl group or an amino group;
5 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 [6] are a hydrogen
atom, a fluorine atom, a chlorine atom, a bromine atom, an iodine
10 atom, a phenyl group, a l-naphthyl group, a 2-naphthyl group, a
tert-butylgroup, 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 cyclchexyl 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



Exanpl es of the above-nentioned aral kyl group having 7 to 20 carbon atons
of X1 in the fornmula [4] are a benzyl group, a 10 (2-nethyl phenyl) net hyl
group, a (3-nethyl phenyl)nethyl group, a (4-nmethyl phenyl)nmethyl group, a
(2, 3-di net hyl phenyl ) met hyl group, a(2,4-dinethyl phenyl)nethyl group,

a( 2, 5-di et hyl phenyl ) net hyl  group, a (256 di et hyl phenyl ) met hyl group, a
(3, 4-dinethyl phenyl)nethyl group, a(3,5-dinethyl phenyl)nmethyl 15 group, a

(2,3, 4-tinethyl phenyl)nmethyl group, a (2, 3,5-tinethyl phenyl)nethyl group,
a (2, 3, 6- toskthvlarieny powitin 9r epRcifd o %ﬂn@ltémiﬂ&lé&le%é met hy!
group, - a (2,4, 6- tlnethylphenyl)nethyl group,

(2,3,4, 5 ekk I I

(234 68 rgﬁ%%o%%g:% b%{n%%ﬁxla gc?}g%%?luge bisoxazoline, terpyridine,
(2,3,5, 6- V. uDs (R t th met hyl
group, %?glti Egﬁ tr I2“) t}g"'réonue;c%{rola n;rj\le prtg ?%‘W%@?ﬁ?ﬁ%ﬂ)up, an

(isopropy neth ro g but | phenyl ) met hyl group, a
(sec-buty §H§F Ret 7 Pwérgﬁﬁer(qﬁét lH enyl ) met hyl group, a
(n-pe yIphenyI) I rou 48 a neopentylphenyl)nethyl group, a
(n- hegilphenyl)ngg ¥ bgoﬁﬁ %eﬁnochFPpﬁ@ﬁ?ﬁrﬁ@?ﬁﬁpngﬂo@&iﬂfat1C
(n- decylphenyl)nethyl group, (n-dodecyl phenyl ) net hyl group, a
naphthylnB?ﬁ?FoﬁyﬁéﬁcaEHOQH °§n¥h¢d@%ﬁ?¥%e§¢®m eptpinimergreventLPr efer r ed
is a benzyl group. 5 One or nore hydrogen atons contained in the
above- nenfti BRE4AYAr SICRYP . gadu Ps slp tid uhess timidasb Wk hgxoum| ay@namt om such
as a fluorine atom a chlorine atom a brom ne atom and an iodi ne atom
an al koxyNgsubptitvhedsindarohpiygrpupp aaddpaefetriredyigraomyristyl 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 L?
groups are connected to each other (namely, a residual group when
a is 2 in the formula [4]); and more preferably a residual group,
which contains from 1 to 3 atoms existing on a line connecting
15 said two L? groups {namely, whén 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



aryl oxy group such as a phenoxy group; or an aral kyl oxy group such 10 as a
benzyl oxy group. Exanples of the above-nentioned aryl group having 6 to 20
carbon atons of X1 in the formula [ 4 ] 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, a2,5-xylyl group, a 2,6-xylyl grbfp, a 3,4-xylyl 15 group, a
3,5-xylyl group, a 2,3,4-trinethyl phenyl group, a 2,3,5-trinethyl phenyl
group, a 2,3,6-trinmethyl phenyl group, a 2,4,6- trinethylphenyl group, a
3,4, 5-tri detbpiypbenyl epeogpoud o2 3 44! @@ aathd upgloup, a
2,3,4,6-tetramet hyl phenyl group, a 2 tetranethy phenyl group, a

pent aret hyl phen)ﬁ}])ecgﬂfﬂé %mﬂreseb&ytﬂe%aiogéﬁl&on@ dF R*Of : 'tﬁ%effs!rmgigup’

an i sopropyl phenyl group, a n-butyl phenyl group, a sec- pheny group,

2 ter - but) phedYd 8sng deENY LRSI 0L, 3 pasoRell gtegfggg group.

a n-hexyl phenyl group, a n-oct group, a’'n-

n- dodecyl up ec a rou and
an anthraggﬁggéég%ﬁb Ex%ﬂéﬁgsfﬁgﬁ% §FE¥%$?%QX?E%HIhﬁbH§’9‘£ Jﬁy ﬁgrm @ or
nor e derggfn at ons nt ined in the abpve-nentioned aryl groups ma

subst it ut m?f% F- il %%@ngﬁ?%ﬂ1s%%ha5§ ﬁylfgﬁﬁFPnea%t6ﬁ¥1aQEﬂPBrPH EPonl
a brom ne nd an iodine atom _ an al koxy group such as a net hoxy group
and an et gﬁﬁupana%dé’lrﬁf&?yre@rbﬁ&ns@u%lﬁyh§r@%ﬂﬁi®gg1r 500 earban
aralkylo§¥ group such_as a benzyl oxy group. Exanples of the

above:- mertt¥hed 38 REAYKYSr SEpUm DAV B 7t o 220cexbboratenss af axyli grobp
formula [4] are an allyl group, a nethallyl group, a crotyl group and a

1, 3- di phetBiimy of dperdd 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, atert-butyl group, an isobutyl group, an-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 groub, a trichloromethyl

25 group, a fluoroethyl group, a pentafluoroethyl group, a

perfluoropropyl group, a rerfluorobutyl group; a perfluorochexyl



10 group. Anong them preferred is an allyl group or a nethallyl group.
Exanpl es of the hydrocarbyl oxy group of X1 in the formula [4] are an
al koxy group, an aral kyl oxy group and an aryl oxy group. Preferred is an
al koxy group having 1 to 20 carbon atons an 15 aral kyl oxy group having 7
to 20 carbon atoms or an aryl oxy group RaV|ng 6 to 20 carbon atons.
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 grbupoxy peoBPucBosetyIUG®6Np]r AURerthididitoH Qoodh OUR, a
n- pent oxy group, a neopentoxy group, a n-hexoxy group, a n-octoxy group, a
n- dOdeCOXyeﬁélQlJ@roButf‘ip?ﬂbﬁﬁeﬁﬂéyag'b%%r%?r@p%dbye.ﬂ GASANpY. 9roup. Anmong
them preferred is a methoxy group, "an ethoxy group, an isopropoxy group
or a tert-buto o] tq t ai ned t he
WP, e 5Pem§£%gﬂg859¥g§ g@gmg. %ﬁ %%%F% 90 drk

above- nentioned al oxy groups na ogen a on150
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7 to 20 carhon ato of X1 in the fornmula [ are a benzyl oxy group

(2 - et hy?'y ﬁmmgfﬁwgy greup; & @n aﬁ%%hﬂﬁﬁﬁrﬁﬁ‘a%ﬁﬁ%aﬁraoéﬁnZY&OXY
(4- nethﬁéfhenyl)nethoxy group, a (2, 3-dinethyl phenyl)methoxy group, a

(2, 4-di MPhenyl ) net hoxy group, 10 a (2, 5-di nethyl phenyl) net hoxy group,

Examples of the above-mentioned aralkyl group having 7 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)methylgroup,a(2;S—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-timethylphenyl)methyl group,
20 a (2,3,4,5-tetramethylphenyl)methyl group,

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

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

a(pentamethyiphenyl)methylgroup,an(ethylphenyl)methylgroup,

a(n-Propylphenyl)methylgroup,an(isopropylphenyl)methylgroup,
25 a (n-butylphenyl)methyl group, a (sec~butylphenyl)methyl group,

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



a (2, 6-dinmethyl phenyl ) met hoxy group, a (3,4-dinethylphenyl)nethoxy group,
a (3, 5-di net hyl phenyl ) met hoxy group, a (2,3, 4-trimnmethyl phenyl) net hoxy
group, 15 a (2, 3,5-trinethyl phenyl)nethoxy group, a
(2, 3,6-trinethyl phenyl)nmethoxy group, a (2,4,5-trinethylphenyl)nethoxy
oup, a (2,4,6-trinethylphenyl)nethox#8group, a
5- trinethylphenyl)nethoxy group, 20 a

-t et ranmet hyl phenyl ) net hoxy group, a

4,
3,4,5
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One or. nore hydrogen atons contained in the above- nentioned aral kyl oxy
group® may be s PERBE R AROTERA bR CONSRinedcin dheaboviernaataenad a
chlorine atom a bromne atomand an iodine atom an al koxy group such as
a et hoxy2%RbEp! SHPEps dan e syivip: tutredwi gy fradegegu et oas sacbhesory
group; or an aral kyl oxy 10 group such as a benzyl oxy group. Exanples of the
above- nenflepetnea|mtosky agrlolgr ire iatpne acdbromine atom and an iodine atom;

gr
(3,
(2
(2
(2
gr

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-tolyl group, a 4-tolyl group, a 2,3-xylyl group, a
2,4-xylyl group, a 2,5-xylyl group, a 2,6-xylyl group, a 3,4-xylyl

15 group, a 3,5—xy1yl 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 2,3,4,6-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
necpentylphenyl group, a n-hexylphenyl group, a n-octylphenyl
group, a n-decylphenyl group, a n-dodecylphenyl group, a

25 n-tetradecylphenyl group, anaphthyl group and an anthracenyl group.

Among them, preferred is a phenyl group.



20 carbon atonms of X1 in the fornmula [4] are a phenoxy group, a

2- met hyl phenoxy group, a 3 -nethyl phenoxy group, a4-nethyl phenoxy group, a
2, 3-di met hyl phenoxy group, a 2, 4-di nmet hyl phenoxy group, 15 a

2, 5-di et hyl phenoxy group, a 2, 6-di net hyi phenoxy group, a

3, 4-di net hyl phenoxy group, a 3, 5-di nmet h@%henoxy group, a
2-tert-butyl - 3-met hyl phenoxy group, a 2-tert-butyl-4-nethyl phenoxy group,
a 2

gro

2,3

2

2

-tert-butyl -5-net hyl phenoxy group, 20 a 2-tert-butyl-6-methyl phenoxy

roup, a 2,3,4-t bh@‘%ﬁ)ﬁbﬁ?@@?ﬁﬁ%g%{ g'ﬂgzngacgn? J’;l?%%é.%’%(l’?gl gﬁ%?—)%ngcri%%e’d a

, 6-trinmethyl phenoxy group, a rimne
4,6-tri yl LOUR, ..a..2-tert-butyl-3,4-di net hyl phenoxy group, a
Y _3,92{63%5%%ﬁh3ﬁp N gutiﬁtht ,d %1},15 2 halogen thm such as a

-tert-but nox

- - |.-.3,:6-di hyl
g,%?;}_?g% pg%}%ﬁgégﬁét%yggﬁ§%§£9Q%€u bflggom&ne atom and an iodine atom;

2-tert-butyl -4 5-di net hyl phenoxy group, a
2, 6-di - t eFf- BUEPEY49RBERy FRAR %A OUINXE Fonm-and met iptihsixan gupugro@m  a |
2,3,4,§-tetranethylphenoxy groug, a 2-tert-butyl-3,4,5-trinethyl phenoxy
roup,® 5 &X¥1SXY Grewp uifit AFI PPOROLKYYILOAPP: @ an aralkyloxy group such
group .
2-tert-butyl-3,4,6-trinethyl phenoxy group, a
2, 6- di -t eE- Bubphz3loxgi geolpl.phenoxy group, a 2, 3,5, 6-tetranmet hyl phenoxy
roup, a 2-tert-butyl-3,5, 6-trinethyl phenox roup, 10 a
g p y ylp y g p
2,6-di-tert-but Ex3nples et thlepaboosymgh@tibned AEREAFE! HYbEPHBXInGIPER an
et hyl phenoxy group, a n-propyl phenoxy group, an isopropyl phenoxy group,
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 group. 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
is a methoxy group, an ethoxy group, an isopropoxy group or a
tert-butoxy group.

25 One or more hydrogen atoms contained in the above-

‘ mentioned al'koxy groups may be substituted with a halogen atom



a n-butyl phenoxy group, a sec-butyl phenoxy group, a tert-butyl phenoxy
group, a n-hexyl phenoxy group, 15 a n-octyl phenoxy group, a n-decyl phenoxy
group, a n-tetradecyl phenoxy group, a naphthoxy group and an ant hracenoxy
group. One or nore hydrogen atons contained in the above- nentioned aryl oxy
groups may be substituted with a hal oge®%tom 20 such as a fluorine atom
a chlorine atom a bromne atom and an iodine aton an al koxy group such as
a met hoxy group and an ethoxy group; an aryl oxy group such as a phenoxy

group; or sahAkal EyfmwrlaéoaleoﬁUCQ é‘ﬁl@r?ﬁ@zéﬂ:&ﬁg i8¢ dforhNena an
above-nmentioned fornula [4] is nore preferably 25 a chlorine atom a

met hyl gr Q‘é‘aln%naﬁ&lﬂ a®aQ\dx fggﬁﬂg ;ﬁ%{:(h %{foggnetl"il@x§ %%Lﬁ)o&h gél?'“énchoaxy

n-butyl group, a net oXy grou gr oup, r OPOXY group,
| Sopr opox up X r oy a tri uoronethoxy rou

gr oup, éﬁg ya%?a{}pf)é%ty %“g‘% S%Icgr 22 LB 25 © b’r%ug aﬁ afd YTy
3,4, 5- trlfluoro up, ent af | uor ophenoxy group, a

2,3,5,6-t APl SS%p ﬂ%ﬂ#) y group or a benzyl group. In the
above- mrent i oned fornula [ 4], each nunber of "a" and_ "b" is suitably

sel ect®d dependi FEAHBLAS a0 aFBﬁcébBVeNEenVﬂéﬁeﬂQarﬁékalpﬁﬂaﬁﬂmﬁkﬂhﬁﬁ1Q9
zirconiumatomor a hafniumatom each of "a" and "b" is preferably 2. 10
Speci fi c dxtplezappon ptamsnaesiX| dn the Sorovhsolall aneprhanay koxpywrdup
above-nentioned fornmula [4], wherein the transition nmetal atomis a
titani um at(@nm&é;fmhpémnmrmmw gaouhafani 3rmetioyiplaeryl )methoxy group,

bi s(cycl opent adi enyl )ti tani um di chl ori de,
a (4-methylphenyl)methoxy group, a (2,3-dimethylphenyl)methoxy

group, a (2,4-dimethylphenyl)methoxy group,
10 a (2,5-dimethylphenyl)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,
15 a (2,3,5-trimethylphenyl)methoxy group,
a (2,3,6-trimethylphenyl)}methoxy group,
a (2,4,5-trimethylphenyl)methoxy group,
a (2,4,6-trimethylphenyl)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)methoxy group, a (sec-butylphenyl)}methoxy

group, a {tert-butylphenyl)methoxy group,



bi s(met hyl cycl opent adi enyl )titani um dichloride, 15

bi s(et hyl cycl opent adi enyl )titani um di chl ori de,

bi s(n-butyl cycl opent adi enyl )titani umdi chl ori de,

bi s(tert-butyl cycl opentadi enyl)titani umdichlori de,
bis(1,2-dinethylcyclopentadienyl)titani&ﬁldichloride,

bi s(1, 3-di net hyl cycl opent adi enyl )ti tani um di chl ori de, 20

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

bi s( 1- met ey (r3hekhyphgnirapaetadixgnyrdtpt adi (WPl S/ llgHd18eL ymethoxy group,
bi s(1- nmet hyl - 2- n-but yl cycl opent adi enyl ) ti tanium di chl ori de,

bi s( 1- met ayl( n3dachupyenyal)RaMA ?ﬁd i A RiayR e Hya d
bi s(1- et hyl - 2- |sopropylcyclopenta |eﬁ$f)t|t§%?Ln1dlchléﬁﬁagroﬁf and an

bi s(1- net kvl hZaice AR RRHHERS %%@@d'%g) U] gﬁ]e%‘. (ijﬁl_-lleq:f' % a %h%gloxy

(1-tert-butyl- 2-methylcyclopentadie titadi
(1-tert-b 5:)5{1 3-net hyl cycl opent adi enyl ) titaniumdichloride,
bis(1,2,3-tri rret hyl cycl opent adi enyl )t| t ani um di chl ori de

o Zéieffr;‘né{ hﬁi@%é%%‘fﬁéﬁ?e JRFPoph AL ARS, EhRGAMSd 37 the above-

bi s( pent anet i en titaniumdichloride, bis(indenyl)titanium
di cHDorl drréIe Q% %ﬁ quagﬂqﬂaf@w% VYRS REERA ??PFEHFBF@@W@HI’&%WC?/QPEH atom

bi s(fl uor enéh)tl tanium dj chl ori de, bis(2-phenyindenyl)titanium dichloride,

bi s[ 2- ( bi §95N52% (3 FIIHATIRE R Pherdy IGhRIEHA |2t « i Dyoming ettiooy add, an
bi s[2-(4-tert-butyl phenyl)indenyl] titaniumdichloride,
bi s[ 2- (4 teitraciamt ppl phkayy)dreempch ebtamethodiycbronpdand an ethoxy
bi s[ 2- (4- nmet hyphenyl )i ndenyl Jtitanium dichloride,
bi s[ 2- ( 3, SteRPtaTY lagdieyly) ondepysichtamiauphedogll groue; or an aralkyloxy
bi s[ 2- (pent af | uor ophenyl )i ndenyl ]Jtitani um

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-methylphenoxygroup,a3—methylphenoxygroup,a4-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-butyl-3,4-dimethylphenoxy group,

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

25 a Z~tert-butyl-3,6-dimethylphenoxy group,

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



15 dichl ori de, cycl opentadi enyl (pent anethyl cycl opentadi enyl) titanium

di chl oride, cyclopentadienyl (indenyl) titanium dichloride,

cycl opent adi enyl (fluorenyl)titaniumdichloride, indenyl(fluorenyl)titani um
di chl ori de, pentanethyl cycl opentadi enyl (i ndenyl)titaniumdichloride, 20
pent anet hyl cycl opent adi enyl (f1 uor enyl )t Pani um di chl ori de,

cycl opent adi enyl (2- phenyl i ndenyl ) titani um di chl ori de,

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

di net hyl sil gi-eeeli-b(tyd!-ansridadieamy ghdiy gigh) or i de,

di met hyl si |l yl enebi s(2-net hyl cycl opentadi enyl) 25 titaniumdichloride,

di met hyl sal yl, engblgert3viihycweeRAMNRAHRY | grddgd ani um dichl ori de, 55
di et hyl si | yl enebi s(2-n-butyl cycl opéntadi enyl )titani um dichloride,

di met hyl sil ¥l gnebi-s€ 3« di ' ' | |

di et hyl o1 3T Shgr s e s R B A AN A B g T SR e B fone.
di met hyl sj [ +di I I t agi |.) titani di chl ori de,

di ot iyl SPFoPEneR: 20 28t APy Pe b S ET R SHAHENA 7 QR i chl or | do.

di met hyl si |yl bi 3.4-dj net hyl I t adi ) titani dichlorid

i ot 1 oF1 91 E0Enb S E ot SaBe RO T TEP APPSR GaR-ad onyl ) i tani um 10
di chl ori de, d'ne%h Isihylenebis(2,4-ethylnethylcyclopentadienyl)titanium
dichlorid%,za#ﬁﬁ RYPEY LY PefeBi $EIME LBV PIORORY SFOWent adi enyl )titani um

di chloride, 15 d[neth¥lsilylenebis 3, 5-et hyl met hyl cycl opent adi enyl ) ti tani um
a 2,6-di-tert-butyl-3,4-dimethylphenoxy group,

a 2,3,5,6-tetramethylphenoxy group,
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,
a n-propylphenoxy group, an isopropylphenoxy group,
a n-butylphenoxy group, a sec-butylphenoxy group,

a tert-butylphenoxy group, a n-hexylphenoxy group,

15 a n-octylphenoxy group, a n-decylphenoxy group,
an-tetradecylphenoxy group, a naphthoxy group and an anthracenoxy
group.

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

20  such as a fluorine atom, a chlorine atom, a bromine atom and an
lodine 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



di chl oride, dinethylsilylenebis(2,3,4-trinethylcyclopentadienyl)titanium
di chl oride, dinethylsilylenebis(2,3,5-trinethylcyclopentadienyl)titanium
20 dichloride, dinmethylsilylenebis(tetranethylcyclopentadienyl)titanium
di chl ori de, dinethylsilylenebis(indenyl) titaniumdichloride,

di met hyl si | yl enebi s(2- met hyl i ndenyl ) tit anm um di chl ori de,

di met hyl si | yl enebi s(2-tert-butylindenyl)titaniumdichloride, 25

di met hyl si |l yl enebi s(2, 3-di met hyl i ndenyl)titaniumdichloride, dinme thyls
i 1yl enebi S0P, & nypropéxetdndumdeny hipopiropokyngdoapl, odirdedutdxy group,
di met hyl si |l yl enebi s(2- net hyl - 4-i sopropyl i ndenyl)titanium dichloride,

di met hyl sial yirefabiosoheloanz igriaty,) )d igHEnHm g#beH! 04 i §enoxy group, a
di met hyl si | yl enebi s(2- et hyl - 4, 5-benzi ndenyl ) titaniun1dich¥oride, 5

di met hyl sizl, L anekiest2 RgIPHHRRY brblpand umdigth ord .
di met hyl si I'yl enebi s(4- phenyl i ndenyF)ti A Urh i ehT o ﬂ%mphem’xy group.

di met hyl sial ykapgkh §62+ A i 9 titan Lchl ori de,
dinethylsiIylenebis%Z?%§%ﬁ§%?é-phe YIFgggg%ﬂ%'étéggﬁﬁ%ﬁﬁ%lgh oride, 10

i ot 11 SPPYaRahrEeERERERY, koA RIH) ‘Sad i m i chi or do.

Gi et hy1 1 191 enct ety BB Kot Abrst, Fotmidenyt | { et BUbSTupEN o e

i met hy! skpy!e0elr B Y] S SO0 LS dng (Ure Y Vot AT S ot O
is a titanium atom, a zirconium atom or a hafnium atom, each of
"a”" and "b" is preferably 2.

10 Specific examples of the transition metal compound
represented by the above-mentiohed 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,

16 bis(ethylcyclopentadienyl)titanium dichloride,
bis{n-butylcyclopentadienyl)titanium dichloride,
bis(tert-butylcyclopentadienyl)titanium dichloride,
bis(1,2-dimethylcyclopentadienyl)titanium dichloride,
bis(1,3-dimethylcyclopentadienyl)titanium dichloride,

20 bis(l-methyl-2-ethylcyclopentadienyl)titanium dichloride,
bis(1-methyl-3-ethylcyclopentadienyl)titanium dichloride,
bis(1-methyl-2-n-butylcyclopentadienyl)titanium dichleoride,
bis(l—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 mret hyl si |l yl ene(tetranet hyl cycl opentadi enyl) (indenyl)titani um

di chl oride, dinethylsilylene (cyclopentadienyl)(fluorenyl)titanium

di chl oride, 20 dinethylsilylene(nethylcyclopentadienyl)(fluorenyl)titanium
di chl ori de, dinethylsilylene(n-butylcyclopentadienyl) (fluorenyl)titanium
di chl oride, dinethylsilylene(tetranethyl®4cl opentadienyl)

(i ndenyl)titaniumdichloride, 25

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

di net hyl si | | 1 ' j ' A . . .
i ot Pyl o 151 reCeyel cart oy ansFAPTCY e ObERL A By D (1 tongim dgntoetde
di chl ori de, | | Si t hyl | ; ' I .
(}f?o(r)reanF?Q%ﬁalﬁ'izi%ﬁ%i%&%@?t%gﬁ&;%ﬁ%g?ﬁﬁggﬁe’ﬁ%décPrlPéﬁFSri
pent amet hyl.cycl opent adi enyl tifaniumtrjchlori , , ]

| opent Al (o He e ST e L Phe biRuPEKs SFitaniun dichloride,
gglggggtgdienylgpheno]f(fggltitan?umdichloridez . .
cycl opent ad eI ek et ey HAReY T €1 eaWi Wk Brekrsr d4ghloride,
cycl opent adi enyl (2, 6-di i sopropyl phenyl)titani umdichloride, 10
cycl opeft adtieypert anethy keyc qmbm%hgmylithhauhuui@ﬁcbipaége,

pent anet hyl cycl opent adi enyl (2, 6-di net hyl phenyl )titanium, dichloride, pent
amet hyl cy cldperitretiinariy) {2 & bim sdpelobyt phenyl ) titani um dichl ori de,

pent amet hyl cycl opent adi enyl (2, 6-tert-butyl phenyl)titanium 15 dichloride,

I ndenyl ( 2, G&idi(idsFpréoiH iEhtaralydtoimdenyd it thhowiamedichloride,

fluorenyl (2, 6-diisopropyl phenyl)titanium dichloride,

(tert-butyltans (EX)dcaterafme) iyt axy Db @ERAd S0 - bid{etbaBadiiyldenyl)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

15 dichloride, cyélopentadienyl(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,



titaniumdichloride, (nethylam do)tetranethylcycl opentadi enyl
-1,2-ethanediyl-titaniumdichloride, 20

(et hyl am do)t et ramet hyl cycl opent adi enyl - 1, 2- et hanedi yl - titanium
dichloride, (tart-butylam do)tetranethyl cycl opentadi enyl di net hyl si | ane
titani um dichloride, (benzylam do)tetraf®t hyl cycl opentadi enyl di met hyl si | ane
25 titaniumdichl oride,

(phenyi phosphi do) t et r anet hyl cycl opent adi enyl di net hyl silane 58 titanium
di chl ori déimetaytshiutyyleasibde)(indemd tyildretdipittiddenyi j ent s dinchl ori de,
(tert-butylam do)tetrahydroi ndenyl -1, 2-et hanediyl titanium dichloride,
(tert-but yhiapnde)ieuoge 1&-iakNaneAH i ( 44 | ' i
(tert-butylanido)indegyﬁ§F#§3%3?§P]ane%ﬁ&%ﬂ#fﬁﬁ%ﬁ%ﬁﬁéﬁ%éﬁ%E%aggnyl)

(ter - but ek ehgah BLERINLOnIRU Al ity U an um i ol o e,

(tert-butylam do)fl uoreny ane “titaniumdichlori de,

di et hyl agi t hyl I t.adi | fitani |1 10

i chor) %2 (aniRekova kR 3aPR P EARP ST Ao ERRe - i ami um1 1)
di chl gri dg, | et hyl am 1) tet t hyl I t adi | titani I

ai chl of 1 ameROETb Ty AR RBR e By (TR e PR L) £ e e dum
d!chlor!dgi é? ;B—dinethylaninqboraben;en;)%chopentadien | titanium

di chl ori d&1CRyeF bPEnt SdMELPY L §idadenpbisl Zaftimethydavatonentadienyd)i de,

2,2' -thiobis[4-nethyl-6-tert-butyl phenoxy)titani um dichloride,
2, 2" -t hi obtEfRiHBt A¥Fhéoridget Ajmethylsilylenebis

(3.4-dimethylcyclopentadienyl) titanium dichloride,

dimethylsilylenebis(2,3-ethylmethylcyclopentadienyl)titanium

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

15 dimethylsilylenebis(3,5-ethylmethylcyclopentadienyl)titanium
dichloride,
dimethylsilylenebis(2,3,4-trimethylcyclopentadienyl)titanium
dichloride,
dimethylsilylenebis(2,3,5-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(z,4,7—trimethylindenyl)titaniumdichloride,



phenoxyl titani um di chloride, 20 2,2'-thiobis[4,6-di nethyl phenoxyl titanium
dichloride, 2,2'-thiobis (4-nethyl-6-tert-butyl phenoxy) titanium
dichloride, 2,2'-nethylenebis(4-methyl-6-tert-butyl phenoxy)titani um

di chloride, 2,2'-ethyl enebis(4-nmethyl-6-tert-butyl phenoxy) titanium

di chloride, 25 2,2"-sulfinylbis(4-nethyl-6-5&rt-butyl phenoxy)titanium
dichloride, 2,2'-(4,4',6,6"-tetra-tert-butyl-1,1"-bi phenoxy) 59 titanium
dichloride, (di-tert-butyl-1, 3-propanedi am do)titanium dichloride,

di | oh lod 3 T . : ohl ori d
[bi oirimet i ol AP ER) e hBEhYT: oo PoRrapeiipeeayL ¢ Ltantun
[ bi.s(tert-but anedi am do]titanium dichloride,

| dinmethyl silyl)-1,3-
[ bi s(2, 6- di ne(%/:'f'lcili-}lp e )S I-‘ﬁ%%%ﬁ%ﬁiﬁf%%%f( 4y prRgPgAnEgrarLdtiganium

bi s(2, 6-dii | phenyl ) - 1, 3- di ani do] ti t ani di chl ori de,
BB SR MR AL =R,

[bis(triisopropylsilyl)naphthal enedi am do]titani um dichloride,

[ bi s(tri met hyidaniut Migrideli ani do]titantum dichl ori de

[ bi s(tert-butyldimethylsilyl)naphthal enedi am do]titanium dichloride,
[hydrotrié(SAémﬁﬁhmﬂﬁﬂ%nﬁenﬁhgﬂOZKEH&mﬂlimammynjﬁﬁtaniﬁhldibd&oride.
[ hydrotris(3,5-diethyl pyrazolyl)borate]titanium trichloride,

[ hydr ot ri s( 3 d8.meithiydssti-lyited ghyirsazo! phanyiDi wd€dyl ) £ 8babiukr 8€BL06Hd8e,
[tris(3,5-dinmethyl pyrazolyl)methyl]titaniumtrichloride,

[tris(3,5-di elmelthylaAdiyllgmasiyy()-nd @i 1phEMy PInEENn ANt 1 tanium

(o}

dichloride, dimethylsilylenebis(2—methyl-s-phenylindenyl)
titanium dichloride,

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

15 dichloride, dimethylsilylene(n-butylcyclopentadienyl)
(indenyl)titanium dichloride,
dimethylsilylene(tetramethylcyclopentadienyl)
(indenyl)titanium dichloride, dimethylsilylene
(cyclopentadienyl)(fluorenyl)titanium dichloride,

20 dimethylsilylene(methylcyclopentadienyl)(fluorenyl)titanium
dichloride, dimethylsilylene(n-butylcyclopentadienyl)
(fluorenyl)titanium dichloride,
dimethylsilylene(tetramethylcyclopentadienyl)
(indenyl)titanium dichloride,

25 dimethylsilylene(indenyl)(fluorenyl)titanium dichloride,

dimethylsilylenebis(fluorenyl)titanium dichloride,



20 [tris(3,5-di-tert-butyl pyrazolyl)nmethyl]titaniumtrichloride; conpounds
formed by changing the term"titaniunmf contained in each of the
above-nmenti oned conpounds to the term"zirconiunl or "hafnium; conpounds
formed by changing the term "dinethylsil¥lene" contained therein to the
term "nethyl ene", 25 "ethyl ene", "dinethy¥nethyl ene (isopropylidene)",

"di phenyl net hyl ene”, "diethylsilylene", "diphenylsilylene" or 60

“di nmet hoxysi | yl ene"; conpounds forned by changing the term "dichloride"

cont ai ned dimethyl sDlyhenéeepridpehhauidayy) "di - n-propoxide”,
"di i sopropoxi de", "di-n-butoxide", "diisobutoxide", "di-tert-butoxide",

" di phenoxi gggt rdme ¢h &2HpERELAN h e} ‘ ;
"di(2,6-di-tert-but§$€ﬁgnox#de)"; gﬂgiég%%gﬂﬁgg F&Fﬁ%&rﬁfe'changing t he

CEr1 - pr opass s CRL GO L eheL Ry ) By L I oRRERRASPHAT. ot 1 | sobut oxi de”.
"t (2 6 A TSR B T Er bR dET R OB pe ey iR aRpREadarnTaLa SRS ¢ | on
el IEEERE T SN Ao
g?hgfacrgh&ﬁﬁﬁﬂgﬁ%&ﬁiﬁﬁgiéﬁﬁégéggigéégalh%th?ium-éhehéﬂyidetitanium

di chl ori de i met hyl si | yl ene(cycl opent adi enyl ) (3-tert-butyl-2-phenoxy)tit
aniunldicﬁw 'qagnﬁéﬁlenyl(phenoxy{gitanium dichloride,

di met hyl si | yl ene(cycl opent adi enyl ) (3-tert-butyl -5-nethyl - 2-
cyclopentadienyl(z,6—dimethylphenyl)titanium dichloride,
cyclopentadienyl(z,6-diisopropylphenyl)titanium dichloride,

10 cyclopentadienyl(z,6-di—tert—buty1phenyl)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,z—ethanediyl—
titanium dichloride,
(tert-butylamido)tetramethylcyclopentadienyldimethylsilane
titanium dichloride,
(benzylamido)tetramethylcyclopentadienyldimethylsilane

25 titanium dichloride,

(phenylphosphido)tetramethylcyclopentadienyldimethylsilane



phenoxy) titaniumdichloride,

di met hyt.si |yl ene(cycl opent adi enyl ) (3,5-di -tert-butyl-2- phenoxy) titanium
di chl oride, dinethylsilylene(cyclopentadienyl)(5-nethyl-3-phenyl-2- 25
phenoxy)titani um di chl ori de, 8
dinethylsiIerne(cycIopentadienyl)(3-ter§-butyldinethylsilyl 61

5- net hyl - 2- phenoxy) ti tani um di chl ori de,

di met hyl si | yl ene(cycl opent adi enyl ) (5-nmet hyl -3-trinet hyl silyl -

2- phenoxy)titamium dichloride, (tert-butylamido)indenyl-1,2-ethanediyl
di met hyl si |l yl ene(cycl opent adi enyl ) (3-tert-butyl-5-nethoxy-2- 5 phenoxy)
titani um diidldmiunlejichloride,

di met hyl si |l yl ene(cycl opent adi enyl ) (3-tert-butyl-5-chl oro-2- phenoxy)

titani um dittorbeerlamido) tetrahydroindenyl-1,2- ethanedlyl titanium
d|nethyIS|IyIene(cyclopentadlenyl¥(3 5-di anyl - 2-phenoxy) “titani um

di chl ori deyy ok i iRl hX't%'ﬂ#'b@le%é&%Meq{yi)f. 35 PLANN & 81 PLSPEY 1 um

titaniumdichloride an

d hy | Iqﬂggg hi d
géggéuﬁg%@ﬂc?r Qﬁ(lgd/yecchangl?Sgﬁi%%%%?fﬁégﬁt%fe%ﬂgxggnR‘gﬂ‘e % ég&%‘% et he
conpoundstdflo y Cﬁ(';:de 1?133 ‘ﬂ‘]?}f%%ﬁllb’ﬁ‘gﬁ?gﬁgﬁﬁyﬂ'dg@ﬁﬁbé’;{‘ﬁé&a@ﬁere| n
Efeﬁi‘ebhfﬁa?ta&??aﬂy ﬁaﬁeﬂ?f’ %e-%an@e riayide ErvateenyAinathy Lot lane

trlnethyl I clopentadlenyl indenyl' or "fluorenyl"; 20 conpounds
formed by 5%@@&; 9(2 phenoxy)" contained therein to the term

" (3- phenyl - 2- phenoxy) "
(a 1methylaminomethyl)tetramethylcyclopentad1eny1 titanium( 1)

10 dichloride, (dimethylaminoethyl)tetramethylcyclopentadienyl
titanium(Il) dichloride,
(dimethylaminopropyl)tetramethylcyclopentadienyl 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-butylphenoxy}titanium

: dichloride, 2,2'-thiobis[4-methyl-6-(1-methylethyl)
Phenoxyltitanium dichloride,
20 2,2'-thiobis[4,6-dimethylphenoxy]titanium dichloride,
2'-thiobis(4-methyl-6—tert—butylphenoxy)titaniumdichloride,
2,2'—methylenebis(4-methyl-G—tert-butylphenoxy)titanium
dichloride, 2,2'-ethylenebis(4-methyl-6-tert-butylphenoxy)
titanium dichloride,
25 2,2'-sulfinylbis(4-methyl—6~tert-butylphgnoxy)titanium

dichloride, 2.2‘—(4,4',6,6'-tetra-tert-butyl-l,l'-biphenoxy)



"(3-trimethylsilyl-2-phenoxy)" or "(3-tert-butyldinethylsilyl-2-phenoxy)";
conpounds formed by changing t he tern1"dinethy|si|y|ene" contained therein
to the term 25 "net hyl ene”, "ethylene", dinethylnethylene

(i sopropylidene)", "dlphenylnethylene" "di et hyl silyl ene",

"di phenyl silylene" or 62 "dlnethoxyS|I§Iene"' and conpounds formed by
changing the term "dichloride" contained therein to the term "di ethoxide",

“di - n-propoxi de", "diisopropoxide", "di-n-butoxide", "diisobutoxide",
"di-tert- Bdtonige’ dithilphenaxi de”, 5 "di (pentafl uorophenoxide)” or
"di (2,6-di-tert-butyl phenoxide)"”. Specific exanples of the transition

et al combdirderepbesent-ad 3y ridpaderamnaad Pt aainei d dlEot 1 @@si tion netal

atom is a nickel atom are 10

2, 2' -met hylienebishe4bn-4 di chl ori de,
2, 2" -met hyl engbl s[ (4R) - 4- phenylpagu%lagd IH;%)L‘%] oxazdo%} [ n:c} &kfe? d| chI ori de,

glghlgffggbgggggiééﬁnet%yﬁgagﬁhs?(iﬁf%%then&ﬁxggé?%%#+@ﬁ%r Qﬁﬁ%ﬁ1ne]
2 g'kelrreglhgiﬁ%nyﬁuggf('HﬂfygtdiﬁgﬁW%ig*ylc}i'éya'Mé’)&ﬂ“&?&f&l’i%ti‘?ﬁ%
i ckel o ShPEHERAEE; TYbEREE 51 B Ee AR e indnyA - s cpana Rk azol | ne]
ni ckel d'Ef{gﬂigﬁ dichloride,
[bis(2,6—diisopropylphenyl)-1,3—propanediamido]titanium
dichloride, [bis(z,6-di-tert-butylphenyl)-1,3-propanediamido]
10 titanium dichloride,
[bis(triisopropylsilyl)naphthalenediamido]titaniumdichloride,
[bis(t:imethylsilyl)naphthalenediamido]titanium dichloride,
[bis(tert—butyldimethylsilyl)naphthalenediamido]titanium
dichloride, {hydrotris(3,5-dimethylpyrazolyl)borate]titanium
15 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)methyl]titanium trichloride and
20 [tris(3,5-di-tert-butylpyrazolyl)methyl]titanium trichloride;
compounds formed by changing the term "titanium” 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”

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

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



2, 2" -nmet hyl enebi s[ (4R) - 4- phenyl -5, 5" - di phenyl oxazol i ne] nickel dichloride,
25 2,2' -net hyl enebi s[ (4R) - 4- phenyl -5, 5-di - (2- met hyl phenyl)
oxazol i ne] ni ckel dichloride, 63
2,2'-nethylenebis[(4R)-4-phenyI-5,5-di-(§-nethy|phenyl) oxazol i ne] ni ckel
di chloride, 2,2'-nethylenebis[(4R)-4-ph %yl-5,5-di-(4-nethylphenyl)
oxazol i ne] ni ckel dichloride, 5

2,2' -met hyl enebi s[ (4R) - 4- phenyl -5, 5-di - (2- met hoxyphenyl ) oxazol i ne] ni ckel
di chl ori de,dimethoxips hiy bemdl s ¢daRpodnabefipimbdSbei chanRhgothehaidtn
oxazol i ne] ni ckel dichloride,

2, 2" - net hyldinsblief {dR) - dopteitydd St Be de 1 h 4taethexypbanyhl etPoxidge” ,
oxazol i ne] ni ckel dichloride,

2, 2" - et hyl&@inabistaiit0dd 4R) “ dt PEGEY S 9¥RZQLF Ne=g; 1= t=ane}] ni ckel
4 Chioride, 2 2 et hyl enebi S[spi T of 4R)‘:9‘151-bhe§§/|BXB%P%‘%@LA‘&T-

cycl opent anghlgyue@x LNl ord fdep o Ao- caow was »
2,2'-nethylenebis[sS?ro{(4R)-4-6%eny %&%ﬁ% ?né-S?ipFegggFgﬁeXane}]nicke

di chl opi de g - ﬁﬂgg Pi [ O0{ (4R) - 4- phenyl oxazol i ne-5, 1" -
cycloheptane? ﬁéﬁéiléﬁgiﬁ%wl efﬁ%ﬁd éﬁtipodes of the above-nentioned
respective ungds; nds .f or med by, 20 reversing a steric

confi gur at ido(\iﬁrﬁg'% ?nl ggﬁm%%ﬁygp&%%f%?] ohePROxGOBPPIRRAF| ATEEAL B¥ned i n

each of t Qve- nenti.oned , bisqQxazol i ne conpounds; conpounds forned by
B |

changi ng the ter L55Shy |t iR ispnirined thereppyvEonshei sesd

Conpounds“triethoxide", "tri-n-propoxide”, “triisopropoxide”,
"tri-n-butoxide”, “triisobutoxide”, "tri-tert-butoxide”,

10 “triphenoxide", "tri(pentafluorophenoxide)” or
“tri(z,G-di-tert-butylphenoxide)".

Further examples of said transition metal compound are
dimethylsilylene(cyclopentadienyl)(2-phenoxy)titanium
dichloride, dimethylsilylene(cyclopentadienyl)

15 (3-methyl-2-phenoxy)titanium dichloride,
dimethylsilylene(cyclopentadienyl)(3,5-dimethyl—2—phenoxy)
titanium dichloride,
dimethylsilylene(cyclopentadienyl)(3-tert-butyl-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)titahium dichloride,
dimethylsilylene(cyclopentadienyl)(5-methyl—3-phenyl—2-

25 phenoxy)titanium dichloride,

dimethylsilylene(cyclopentadienyl)(3-tert-butyldimethylsilyl-



to the term"-4-nmethyl", "-4-isopropyl”, "-4-isobutyl"”, 25 "-4-tert-butyl"”

or "-4-benzyl"; and conpounds fornmed by changing the term "dichl.oride"
contained therein to the term"di et hoxide", 64 "di-n-propoxide", .

"di i sopropoxi de", "di-n-butoxide", "diisobutoxide", "di-tert-butoxide",
"di phenoxi de", "di (pentaf! uor ophenoxi de)®?® or

"di (2,6-di-tert-butyl phenoxide)". 5 Further specific exanples of said
ni ckel conpound are [hydrotris(3,5-dinmethylpyrazolyl)borate]nickel

chloride, f-mednptyris{phéndskkel HytRyiagnohybhberang] ni ckel chloride and
[ hydrotris(3,5-di-tart-butyl pyrazolyl)borate]nickel chloride; and

conpounds1ﬁyﬁg¥hﬁm@f&§ﬁ§ﬂé¥b§é@b%ﬁ%€&&£@h9i? §:m§gﬂ§§LﬁeQr%%éﬂﬁ aGh pf -

t he above-nenti oned conpounds to term ™ et hoxi n- pr opoxi-de",

"iSOprOpox&%ﬁbeﬁgkﬁigfgéﬁgﬂqg%é%€£¥%¥§éde"’ "tart-butoxide", "phenoxide",

"pent af | uorophenoxi but yl phenoxide". Still further

exanpl es of,.sai I ckel, compound are D CO nds represented t he

Fol T ow ng (MY LR R S hoRat e ad Tty T3 SRek ePhExIcr e the g o
is a 2,6-diisopropyl phenyl group; each of R7 and R8 is independently of
each otfer PR 35&&1‘3&{ d?‘i%ﬁ)i‘%‘ﬁi%t hyl group; R7 and R8 may be
connected with each other to form an acenapht hene group; and X2 is a

fluori ne atidfetRydRidrnaterslorentadd eryhl 631 taptrbytyd -Sremlorarehyl

group, an ethyl group,
phenoxy)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-z—phenoxy)"; compounds formed by
changingtheterm“dimethylsilylene"containedthereintx)theterm

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

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



65 a n-propyl group, an isopropyl group, a n-butyl group, a phenyl group,
a benzyl grop, a nethoxy group, an ethoxy group, a n-propoxy group, an

i sopropoxy group, a n-butoxy group, an isobutoxy group or a phenoxy group.
There are al so exenplified conpounds, mhlgg 5 are formed by changing "N "
contained in the above fornmula to "Pd" , , "Rh" or "Ru". Specific
exanpl es of the transition netal conpound represented by the fornula [4],
wherein the transition nmetal atom is an iron atom are 10

2, 6- bi s- [ 1-(@imetelthxges hyy péneaV} | ahdo¢embythy r folimed rioy cliandlngi tite term
2,6-bis-[I-(2,6-diisopropyl phenylimno)ethyl] pyridineiron dichloride and

2, 6-bi s- [ 1-4@drardriug vl coheayhéd tReekhyl Loy thei Bermonaidithbkadedts; and
conmpounds formed by changing the term"dichloride" 15 contained in each of

t he above-mﬁyjﬂug¥5§6§gﬁ%nd5uaglggﬁrgﬁgghg"dlebﬁgxhdgutothen pr opoxi de",

"di i sopr opoxi de" ut oxi de”,” "dr i sobut 6xi de", "di-tert-butoxide",
"g:ggegog:?teﬁ:4¥4 ent;?; ? €Qgé_g géespeC|%Ph38Q§%8Feé of said iron
[hydr ot Pi s( %ﬂ&pﬁr&%ﬁ%ﬁ% ?%%?X% 2%%?52' Shioride tnd O OC

formed by SRy Chict T T CRDORPRBRLa0NT ol ned ﬁ“'eSL'thi:, of the

above ment i oned conpounds to the term"ethoxide", "n-propoxide",
"i sopr opoxi de", "§PSGﬂ§%Fd@“amﬂ¥ﬁﬂnﬁﬁnﬁhﬂﬂtr¥Eﬁlti°n metal compound

represented by the formula [4], wherein the‘transitionlnetal 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]lnickel dichloride,
2,2'-methylenebis[ (4R)-4-phenyl-5,5'-di-n-propyloxazoline]
nickel dichloride,

15 2,2'-methylenebis[(4R)}-4-phenyl-~5,5'-diisopropyloxazoline]
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,

25 2,2'-methylenebis[(4R)-4-phenyl-5,5-di-(2-methylphenyl)

oxazoline]lnickel dichloride,



"tert-butoxide", "phenoxide", "pentafluorophenoxi de" or
"2,6-di-tert-butyl phenoxi de"; and conpounds forned by changing the term
‘"iron" contained therein to the term"cobalt" or "nickel". Further specific
exanpl es of the Lc-oxo type transition 5 qptal conpound represented by the
formula [4], wherein the transition metal®%atomis a nickel atom are

9- oxobi s[i sopropyl i dene(cycl opent adi enyl ) (2- phenoxy)titanium chloride],

Lc- oxobi s[i sopropyl i dene(cycl opent adi enyl )

(3-tert - but Yl 25-metting leheihienichdR k- 4 -ephiemy T 05 + @b} (3 dbethylphenyl)

Lc- oxobi s[i sopropyl i dene( et hyl cycl opent adi enyl ) (2-phenoxy) titanium
chloride], bkaswdiinejirdexedp\diciaa-ide,

(et hyl cycl opent adi enyl ) (3-tert-butyl -5-net hyl-2- phenoxy)titani um

chloride], 2020xpbithiyilseRmar (gdonaltptdpreiNyd -Cdlfl oPsHE gk £HMLh 1

(2- phenoxy)tltanlunIChIorlde] LL- oxobi s[i sopropyl i dene

(t et ramet hybgyebonaayadicRay )a(l%afl%rrtl&aﬂy' 5-met hyl - 2- phenoxy) ti tani um
chl oride], Lc- oxobis[dinmethylsilyl ene(cyclopentadlenyl) (2- phenoxy)

h vd h I 2
Etty?PLS?nfaE?ZhyI"Lfg S ey AR bl iRy (3 v iR BY e
L b I I t ad ) (2-ph tit
chi or Le], CREZBREBRd PR PR et by 2yL?2%eI§adPeﬁ3f’)xy) antum
3-tert-butyl-5-nme tit hiori de]
oxobi sLdi e iy PEEPYIEREBLat | Aear Hy PaREN G i et e Yepraheny})
titaniumchlori u oxoblshdlnethyIS|Ierne 67

(tetranethy?ﬁ?%?ﬁ%@ﬁgaaFEﬁ}lFég &d-98ut y| - 5- net hyl - 2-
2,2'-methylenebis[ (4R)~4-phenyl-5,5-d1i-(4-methoxyphenyl)

10 oxazoline]nickel dichloride,
2,2'—methylenebis[spiro{(4R)-4-phenyloxazolihe-5,1'-
cyclobutane}]nickel dichloride,
2,2"'-methylenebis[spiro{(4R)-4-phenyloxazoline-5,1"-
cyclopentane}]lnickel dichloride,

15 2,2'-methylenebis{spiro{(4R)-4-phenyloxazoline-5,1"-
cyclohexaﬁe}]nickel dichloride and
2,2"'-methylenebis[spiro{(4R)-4-phenyloxazoline-5,1"-
cycloheptane}lnickel 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-benzyl"; and compounds formed by changing

the term "dichloride” contained therein to the term "diethoxide” .



phenoxy) titaniumchloride]; and conpounds formed by changing the term
"chl oride" contained in each of the above-nentioned conpounds to the term
"et hoxi de", "n-propoxide", "isopropoxide",, 5 "n-butoxide", "isobutoxide",
"tert-butoxide", "phenoxide", "pentaflué?%phenoxide" or
"2,6-di-tert-butyl phenoxi de". The above-nentioned transition netal
conpounds nmay be wused singly, or in conbination of two or nore thereof.
Anong t he dlddvempamipcorieik r ahdiis opropdad dedppdands-blBokhasd ,r epr esent ed
by the above-nentioned formula [4] are preferably used as the transition

metal conpound soBl tok iidee , mm;ﬁw@mim"andd@gxaﬂokmm,preferred I's
a transition netal conpound containing an atom of oup 4 as M in the

above- nent i"gR¢¢ehd iR ddPherii @y tigul arly preferred is a 15 transition
met al conmpound having at |'east one cycl opent adi ene type anion

skeleton-cgg&z?n%Q%nggﬂgﬁgﬁﬁéfiéﬂgA&gaégwwe-nentioned formula [4]. (O

Or ganoal um num ¢onpoun rganoa num conpound (C) used in the
present. inventio be _an qr.ganoal um.num ound kno in the art.
Preferrad is an of BARBST URPRGHECOMSORTb o8p de AR TPt SABpPHingte
formula [7] 5 R9cAlY3-c J.71 68 . Werein I S a hydrocarbon group, and
o1 ot RO SPYAERETeRY 'a?s-41&6*313#@%%@##52?%@23%%%?} Shie?388y4r ogen
atom a hal ogen atom_ an al koxy group, a aralkééoxyﬁgéoup or an aryl oxy

group, andh¥Arodris (Fr&dHethpHaznly Feerathe 1niekednehdnsifer angnd 5 ¢

IS a nunber satisfyin% 0<cs 3 ,
[hydrotris(3,5-dl-tert-butylpyrazolyl)boratelnickel chloride;

and compounds formed by changing the term "chloride” contained
10 in each of the above-mentioned 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®
H5—N/ \N—Rs
AN

|
/
2X 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,



RO in the fornmula [7] is preferably a hydrocarbon group having 1 to 24
carbon atons, and nore preferably an al kyl group having 1 to 24 carbon
atons. Specific exanples thereof are a nmethyl group, an ethyl group, a
n- propyl group, a n-butyl group, 10 an isobutyl group, a n-hexyl group, a
2- et hyl hexyl group and a n-octyl group.65nong them preferred is an ethyl
group, a n-butyl group, an isobutyl group, a n-hexyl group or a n-octyl
group. Specific exanples of the halogen atomof Y in the fornula 15 [7]
are a fluom nepabpgil grefipor hinei &9 bgomne atom and an iodine atom
and preferred is a chlorine atom hepg%o%lgéﬁw@ht?onnergd?ylkcgap‘ﬁ?m?pP&’fen?ﬂi n
the fornul arbap, 4 5eBzf y roup_having 1 to 24 carbon atons.
Speci fic exanples t her‘zgoﬁéfﬁje' gqﬂn%%égg)%%&?p, a’ér‘?%ﬂ%ﬁk?’:@f‘l@up? Ny PrePOXy
N- propoxy grgup, &N i roup, .a n-butoxy group, a sec-butoxy
group, a tgrt-gutox;'g&odgggéyﬁgﬁ%ﬁﬁoﬁynQPBE%?YdEE%%BpéﬁIdﬁ@hyﬁnﬁz gaoup
n- hexoxy ggpup, -0ct 0x r , a n-dodecoxy group, a n-pentadecoxy
group and a négeqlgeo'%/x r%ﬂvi‘pg %r&r & Pd§0; exampdifided gouppunds ,ewhaxh
group a_tert-buto 25 group. The above-nentioned aryloxy group of Y in
the f o(ryrrul %£ ? ft?r]‘“eé’gé%icé‘a&%'fne& aBty eontainekjngrive abloa Agrfiula t24*earbon
atons. Spggific,exanpl es thereof are a phenoxy group, a 2-nmethyl phenoxy
group, a 3-nethylPhen®Xy B¥oup, a 4- net hyl phenoxy group, a
2, 3-di met hyl phenoxy group, a 2, 4-di et hyl phenoxy group, 5 a
2,5-d!nethylphen&ﬂ@%ﬁﬁiﬂmexﬁmnlﬁshqﬁﬂﬁh@rﬁmﬁﬁuﬂtg@@u&etag compound
-3, 4-di net hyl phenoxy group, a 3,5_-di net hyl phenoxy group,

teépresented by the formula [4], wherein the transition metal atom

is an iron atom, are

10 2,6-bis-[1—(2;6-dimethy1phenylimino)ethyl]pyridineiron

dichloride, 2,6-bis—{1-(2,6-diisopropylphenylimino)ethyl]

pyridineiron dichloride and

2,6-bis-[l-(2—tert-butyl—phenylimino)ethyl]pyridineiron.

dichloride;andcompoundsformedbychangingtheterm“dichloride"

15 contained in each of the above-mentiocned 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);.

20

Further specific examples of said iron compound are
[hydrotris(3,S-dimethylpyrazolyl)borate]iron chloride,
[hydrotris(B,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
26 of the above-mentioned compounds to the term Tethoxide",

n-propoxide”, ‘“isopropoxide”, "n-butoxide”, "isobutoxide”,



a2, 3, 4-trinet hyl phenoxy group, az,3,5-trinethyl phenoxy group,

a2, 3,6-trimet hyl phenoxy group, a2, 4,5-trinethyl phenoxy group,

a2, 4, 6-trinmethyl phenoxy group, a 3,4,5-trinethyl phenoxy group, 10 a
2,3,4,5-tetramet hyl phenoxy group, a 2,3,4,6-tetranethyl phenoxy group, a
2,3,5,6-tetramet hyl phenoxy group, a pent %ﬁe t hyl phenoxy group, an

et hyi phenoxy group, a n-propyl phenoxy group, an isopropyl phenoxy group, a
n- but yl phenoxy group, 15 a sec-butyl phenoxy group, a tert-butyl phenoxy

group, a n-hesayt fghetexydg!r pup, "aheneatiiefihenoX\ypeartafil, ucrdplianyt pdehoxyor
group, a n-tetradecyl phenoxy group, a naphtoxy group and an ant hracenoxy

group. The "abos-ediverér ©nedtRLPhENbRXHeT! 0O8AdOEonpbiinibesbemal! By éRahging
is preferably an aral kyl oxy group having 7 to 24 carbon atonms. Specific

exanpl es t hLebral oL FoPeRERE R Vel OPre fn ¢2 £HELREPNEIVA ] FRROXY: gkOYP, 2
( 3- net hyl phenyl ) net hoxy group, a (4-nethyl phenyl) nmet hoxy group, a

& (2, 5- 1 ot hyl phERTIHRG nERG SR e kB 555, FAEnt (AT THEL SRRV bF 0B,

70,0 (B ¢ RS JEL DO PR ARy e oS PUERM P

2 oo L TERLATELD O 4 TeBe(afug St ! phenst) et oy

(2’4’6'triT552§L%2§?§!UF¥QE¥?Q ;gg¥gyclopentadienyl)(2-phenoxy)titanium
chloridel], M-oxobis[isopropylidene(cyciopentadienyl)
(3-tert-butyl-5-methyl-2-phenoxy)titanium chloridel,

10 U -oxobis[isopropylidene(methylcyclopentadienyl)
(2-phenoxy)titanium chloride], i -oxobis{isopropylidene
(methylcyclopentadienyl) (3-tert-butyl-5-methyl-2-
phenoxy)titanium chloridel],

I -oxobis[isopropylidene(tetramethylcyclopentadienyl)

15 (2-phenoxy)titanium chloridel], [ -oxobis[isopropylidene
(tetramethylcyclopentadienyl)(3-tert-butyl-5-methyl-2-
phenoxy)titanium chloride],

L -oxobis[dimethylsilylene(cyclopentadienyl)
(2-phenoxy)titanium chlori@e], L -oxobis[dimethylsilylene

20 (cyclopentadienyl)(3-tert-butyl-5-methyl-2-phenoxy)titanium
chloride], ( -oxobis[dimethylsilylene
{methylcyclopentadienyl) (2-phenoxy)titanium chloride],

i -oxobis[dimethylsilylene(methylcyclopentadienyl)
(3-tert-butyl-5-methyl-2-phenoxy)titanium chloridel],
25 [t -oxobis[dimethylsilylene(tetramethylcyclopentadienyl)

(2-phenoxy)titanium chloride] and u« -oxobis[dimethylsilylene



a (3,4,5-trinethyl phenyl)nmet hoxy group, a
(2,3,4,5-tetranet hyl phenyl ) met hoxy group, 10 a
(2, 3,5, 6-tetranet hyl phenyl ) net hoxy group, a (pentanethyl phenyl) nmet hoxy

group, an (ethyl phenyl)nethoxy group, a (n-propyl phenyl)nmethoxy group, an
(i sopropyl phenyl ) net hoxy group, a (n-buty 4Phenyl)nethoxy group, a

(sec- butyl phenyl ) nmet hoxy group, 15 a (tert-butyl phenyl) net hoxy group a
(n- hexyl phenyl ) met hoxy group, a (n-octyl phenyl) methoxy group, a
(n-decyl phenyl ) met hoxy group, a (n-tetradecyl phenyl)nethoxy group, a

napht hyl met (hetyrangs thipl @ncll e abafii aceby( Bet8oxybgtollps-Meehgidred is a
benzyl oxy group. 20 Specific exanples of the organoal um num conpound

repr esent eoHBhd:he) f 0F 40H @ [cH1 AF el t anal KyhpbunEs Woswsd bgSchanging the
trimethylalumnum triethylalum num tri-n- propyl al um num

tri-n-butylgd gy BHﬂbrEElb'"%%}PEa/iﬁé&%%h bEitHE Qﬁ&flaafnlém:%ﬁbd%pounds

tri-n- octylalun1nun1 a dial kylalunlnun1ch oride such as 25 di net hylal um num

chl ori de, q{eqﬁy d&&égééde w uggpgﬁggpalugb ?thﬁbde

d| n- butyl al'um num chl or di i So um hum ¢ e and

get Elyf‘iﬁﬁ'ﬁﬂ & lél: *.’é;des%m?:laiﬁﬁf ﬁuh’q‘c"aﬁgﬁbs#%%'éﬁr hdSr : F*f?%mdm d
5
O e o e A LA B D o 08, amﬁ;g-bagyza@ﬁna% g ge ar

dlnethylalunlnun1h¥Qr|de dlethylalunlnu m hydr i de, n- propglalunlnum
hydri de, di-n-but VP8 @rovenmapdrdiiched izﬁq%%/'i&% aﬂ'eﬁn‘f-ﬁ‘%uﬂ?mﬂ‘ﬂ 48 HAy be

di - n-hexyl al um num hydri de;
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 L? in the above-mentioned

formula [4].

(C) Organocaluminum compound

20 The organcaluminum compound (C) used in the present
invention may be an organoaluminum compound known in the art.
Preferred is an organcaluminum compound represented by the

following formula [7],

25 R°.ALlY; [7]



an al kyl (di al koxy) al um num such as net hy(di net hoxy) al um num 10

nmet hyl (di et hoxy) al um num and net hyl (di -tert-butoxy)alum num a

di al kyl (al koxy) al um nunms such as di et hy( net hoxy) al um num

di et hyl (et hoxy) al um num and di met hyl (tert-butoxy)al um num an

al kyl (di aryl oxy) al um num such as net hyl §&i phenoxy) al um num

met hyl bi s( 2, 6-di i sopropyl phenoxy) al um num and 15

met hyl bi s( 2, 6-di phenyl phenoxy) al umi num and a di al kyl (aryl oxy) al unm num

such as diWtetadr Wemsxa)l@meaﬁbondéﬁﬁ?wand all of R’ are the same as
(2, 6-diisopropyl phenoxy) al umi num and di net hyl

(2, 6- di pheny|qilFFexen €l fvdm Whe dpheny ls a trialkylalumnum
further 20 preferred is trinmethyla un?humf%ﬁg{%ﬁd%ég%%%?ﬁ“ a hg:l'ogen
tri-n-but ydtntMap R ddxdy W I ' tri-n-hexylalum num or
tri-n-octylal umi num an(y ar t |L%:I’ulaalaﬁrgf‘rlg&elf°€ﬁ ST QT i3 FFHYEY FF PR or
tri-n-octy.d Wyhn T e;ent i oned organoal umi num conpounds may be
used 25 singly, ggangggﬁgﬁ%a??%ﬁ f ?ﬁuﬁ) SRRt thepegine Bother: "and
above-gent] Qned nodi.fied particle (A), transition 72 netal conpound (B)
and orggnggﬁﬁmﬁuﬂHWRﬁﬁxﬁékFﬁ%Xiﬁﬁeo ReFefna¥ter referred to as the
"conponent (A) "EQ onentdéB " _and_"component (C)", respectively. The
conponent (B) is-ustd VS ahoEmBiat [31 isupre§erabivla Bydroeastan goodd- 3
nmol , and greferablg from5 X 10-6 to 5 X 10-4 nol per g of the conponent
(A). The LB¥p8Heht TG4 icatheR atoms, amdwmeorebreidmiaby yarf EaRyl Yrdup
10,000, npre preferably from 0.1 to 5,000, and nost preferably from1l to
2,000 i n PBVikBIoL &0 Pf sanhon ;atdman Spechfiof exampled rHBAE M £8t 3i ned

'n the methyl group, an ethyl group, a n-propyl group, a n-butyl group,
10 an isobutyl group, a n-hexyl group, a Z2~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 Y in the formula

15 [7] are a fluorine atom, a chlorine atom, a bromine atom and an
iodine atom, and preferred is a4 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

26 group.

The above-mentioned.aryloxy'group of ¥ in the formula [7]



10 conponent (C) to an anobunt of a transition netal atomcontained in the
conponent (B). Regarding a nethod for contacting the conponents (A, (B)
and (O in the present invention, there nmay be applied (1) a nethod
conprising the steps of (i) feeding the conmponent (A), the 15 conponent (B)
and optionally the conponent (C) to a re@8tor for producing a catalyst for
addition polynerization, (ii) contacting themin said reactor, thereby
producing a catalyst, and then (iii) feeding said catalyst to a

pol yner i zat$ orpretet Oy O&n ( 2} ya okBt MR 4 S t '
feedi ng the conmponent (A), the 20%0%%%#3& (Brﬁa% %J;;tezl%n(g%s?lg{‘hé%ms'

conponent $KBcHEPS MY 1dD the R TR £ ‘i)tﬂe%:-éf ?g%’%%br g%ﬁ%ﬁ%ﬁﬁﬁ‘éﬁ‘%&{r nd

themin said reactor, thereby producing a cat

pol ynmeri zagh I Ny Sal rein in case of using the conponents
(A, (B) Zénd&%bcﬁ,a ?hﬂ?gﬁﬁéhﬁé“ﬁ;ﬁr@&% r‘PEt‘ﬁ'd'be RenayyY: HEOUPeps of

(i) contagfing 25 onents of themto produce a contact product,
and then (i) co}lrﬁ%%ttl#}r(l\ghégggycgﬁpél&' B dadcrdWie ¥ Heheresy ngngupne 73
conpongnt ,, ther eby oducing a catal yst for addition polynerization. A
nmet hod f or fe‘g‘{zliérz%m?%#%%gﬂﬁﬁt IERPP «t ﬁezo&,mmﬁhxlmhemmogrbupal 'y the
conponem:é:Q é;)lhe above- nentioned reactor 5 for producing a catal yst
for additiorn pol iR FHELPRANOBY 850URe &by S~dme nEiplpmioxer gratipon
reactor is not Earti cularly limted. Exanples of said feeding nethod are
(1) a net fof- 3f 41 EE4MAGLYRhenomy drovpponents 5 -and medh il prshegy Grdgedi ng
a solution, suspension or slurry of each of said conponents prepared using
10 a hydr 8chr boh~ EBipefihydpbenanty arbypt ree, ir, 6Mmtan nietiyadtdhoxy group,
a2,4,6—trimethylphenoxygroup,a:L4,5-trimethylphenoxygroup,
10 a 2,3,4,5-tetramethylphenoxy group,
a 2,3,4,6-tetramethylphenoxy group,
az2,3,5, 6—tetramethylphenoxy group, a pentamethylphenoxy group,
an ethylphenoxy group, a n-propylphenoxy group,
an isopropylphenoxy group, a n-butylphenoxy group,
15 a sec-butylphenoxy 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] is preferably an aralkyloxy group having 7 to 24 carbon atoms.
Specific examples therecf are a benzyloxy group,
a(2-methylphenyl)methoxygroup,a(3-methylphenyl)methoxygroup,
a (4-methylphenyl)methoxy'group, a (2,3—dimethylphenyl)methoxy
group, a (2,4-dimethylphenyl)methoxy group,
25 a (2,5—dimethylphenyl)methoxy group,

a (2,6-dimethylphenyl)methoxy group,



deactivating said conmponents, such as water and oxygen. Exanples of said
hydr ocar bon sol vent are an aliphatic hydrocarbon sol vent such as butane,
pent ane, heptane, hexane and octane; an aromatic hydrocarbon sol vent such
benzene and tol uene; and a hal ogenated 15 hydrocarbon such as net hyl ene
chloride. Among them preferred is an afPphatic hydrocarbon or an aromatic
hydr ocar bon. Wen feedi ng the above-nentioned sol uti on, suspension or
slurry, a concentration of the component (A) is usually fromO0.01 to 1000

g/liter, amd(preéfalmblyylipheng.1lnled 2y Hiddsr; a 20 concentration of the
conponent (B) is usually fromO0.0001 to 1000 " mmol /liter, and preferably

from 0. 01 &o($05 raphéthi;2bhas ?HH%? transition netal atom
y ? (Bygng% a céﬁ%@

contained in the conponen ration of the conmponent (Q

is usualIyaf(ppg94OQpimg@hg%BgéggFﬁh&hﬁﬁﬁ%fgﬁrgreferably from0.01 to 10

nmol/liter as an 25 anount m num lH?Ttai_ned I n the conponent
(O. Apoly i i | n %g rocess-5 of the present 74 invention
i s not partF§%1%? yef%ﬂgﬁgggph§g S@%t *aiF oY yneri zati on nethod are a
gas phgse rization hod rried out in a gaseous nononer, a

sol uti gn pagl %‘er?;’léza&f%’ﬂ“ﬁ%iﬂ%ﬁ“ﬁi?ﬁﬁtgoé‘m B&RUP.and a slurry

pol yneri zati hod, usi ng. 5 the_sane. Exanples of said solvent are an
aIiphatic%hﬁ%&%gﬁlﬁﬁﬁm§ﬁEﬁlﬁgeBﬁiéﬁé?hﬁ§Yam§0qﬂwnane, hept ane and oct ane

an aromatic , _hydrocarbon such as benzene and tol uene; and a hal ogenated
hydr ocar béh {Qudh et Tidreshehrheny b) methoXyegerompy, al so be applied a bul k
pol yneri zati on using a nononer itself such as an olefin 10 as a sol vent.
Each of tRe (Fpdvéiarinethylpetynitinethosy geolipds nay be a batch-wi se
pol yneri zati on nmethod or a conti nuous

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-butylphenyl)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 organcaluminum compound
represented by the formula [7] are a trialkylaluminum such as
trimethylaluminum, triethylaluminum, tri-n-propylaluminum,
tri-n-butylaluminum, triigsobutylaluminum, 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,



pol yneri zati on nmethod, both of which may be carried out in tw or nore
steps having different polynerization conditions from each other. A

pol ynmeri zation time nay generally be suitably 15 determ ned dependi ng upon
a kind of an addition polynmer produced and a polynerization apparatus, and
it is generally from1 nminute to 20 houi?d. The above-nentioned slurry

pol yneri zati on nmethod nmay be carried out according to a slurry

pol ymeri zati on method known in 20 the art, however, is naot |limted

thereto. Adpiebpusblalshdhiin i laQn et;#gq.' ; using a
b cRObY¥FRE! £3d i) n?% ee%ﬁg%'rr@% Orl&{;e?( gn

conti nuous polynerization reactor, which can erral’s

nonomner andlﬁyﬂéiuﬂmhuEEﬁwﬁﬂﬂB¥i5&”éU@h ad @?gﬁﬁggiéméﬁggghg&%ﬁ%ﬁ%@§1and

(2) take out a produced addition polynmer con 1y.
Exanpl es i ri i Jgactor are 00 reactor and a
ST LELBRLR! bR e i fa L GREos 8 6RydAza f on

stirrer-carrying reactor.
react or agf ctor two Qr nore stirrer-carrying reactors

di fferent ?éﬁ#%%%%gﬁ%ﬂaw ﬁggﬁﬁég'%%ﬂrﬁﬁRQH¥¥%ﬁkﬂ%#n§Bn@#Fhéﬁ§i§#dand

connecgked jn-serjes or on a, parallel with each other, and (2) a reactor
B “'}%‘%jo‘?vﬁ‘f“ﬂ%}lwngaﬁﬁ&ar&%riaegiaﬂrénﬁ@@mmum Ay daxode| such ake

cont ai ni ng
above-nenn*one diluent is an inert diluent (nmediun) such as paraffin,

cycl opar af$y" ¢ ZHUmipHat hydrader oddeidylad wolymerhyatida, t enperature is
usually fromabout O to about 150t, and preferably from30 to 100'C. A
pol yner i z&4 8 PRPR¥ bakuninun bhydatide ,f ddmnatbotty 0h TuriDn @b Ohyya20aPa, and
preferably fromO0.5 to 5 MPa. Said diluent and said pol ynerization
t enper at udd- igebyisasluminey bpdsedeched Sich -ttty (d)umi S@hahyskide ;
an alkyl(dialkoxy)aluminum such asg 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,6-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.organoaluminunlcompounds may be used

25 singly, or in combination of two or more thereof.

The above-mentioned modified particle (A), transition



for addition polynerization is kept in a suspension state, (2) the diluent
and at |east a part of a nononer are kept in a liquid 15 phase, (3)
nononers are contacted with each other, and (4) a solid particle-Ilike

addi tion polyner is produced and recovered. A nolecular weight of a
produced addition polymer can be controf2ed by various neans known in the
art such as regulation of a polynerization tenperature and introduction of
hydrogen. 20 The above-nenti oned conponents (A) to (C and nonomers can be

fed to a n@éyg@ré&%é@gdrggg_tggdi B%’ﬁgé"g&qg&“g hggﬁgge%pgénom in the

art. An exanple of said feeding nme 'S a ne g #ftthe step of

feeding t 0, (,C) .and. nogoners to.a | yperi zation reactor
si mul tanetl;lﬁ%i y or S%L"Le;rvéfsb%?éef? eSS 3&3 2§°Fﬂ8neaﬁpg)ﬁiﬁt sn%%‘P?Be’(‘E)(%y be
cont act ed g%&lx %Qch other(Eg"an i nert atnosphere prior to contacting them
with the ronomsf@PREITHEC hhovEefRRAEF KUY gas phase pol ynerization met hod
may be carried out according to_a gas phase polynerization method known in
the art, however I€s CRBPOMERt dB )t R6r bs6d An akaapbent obf aupehyherfranibn
reactor used in the gas phase polynerization 5 method is a fluidized bed
pol ynePi zafi b8t dacloX 1Hid mokf enddprdafemblyistioned bedl pdl yaesi Xatigon
reactor having an expanded part. Said reactor may have a stirrer therein.
Exanpl es &©lapeat Bodff thef eetibngenhe (AhovERaettmpPoRen t COOPODSNiSed An th (O
to a polynerization reactor are (1) a method 10 conprising the step of

f eedi ng t kewunite odt pPrefderatd ywatreim fo.@e aondid, oo ,gw@?ﬂéﬁ@mjpﬂr&gen,
ethylene or an inert gas such as nitrogen and argon; and (2) a nethod

conpri si n@.tth&éosteps0, 0anfli hoditSEOL¥ePEbY SbMt 1 NEo tHEFH N 2 SHNEYe tP
make a sol ution
molar 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).

Regarding a method for contacting the components (A), (B)
and (C) in the present invention, there may be applied (1) a method
comprising the steps of (i) feeding the component (&), 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 compenent (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 catalyst for addition polymerization in said
reactor, wherein in case of using the components (A), (B) and (C).
there may be applied amethod comprising the steps of (i) confacting

25 any two components of them to produce a contact product, and then

(ii) contacting said contact product with the remaining one



or a slurry thereof, and then, (ii) feeding the solution or the 15 slurry
thereto. Further, exanples of a nethod for feeding the above-nentioned
conponents (A) to (C.to a polynerization reactor are (1) a nethod
conprising the step of feeding them thereto separately, and (2) a nethod
conprising the steps of (i) contacting aﬁtionally sel ected conponents in
an optional 20 contacting order to nake a contact product, and then, (ii)
feeding said contact product thereto. A polynerization tenperature is

| oner thancempehenhg therebyobprblecphgducedtaddistd FdNAIEY 10! €f erably
fromO to 150C, and particularly preferably from30 to 100 C. Al so, there

may 25 be pekymerib®aetohar wei ght-controlling agent such as hydrogen in
order to control nelt flowability of the produced addition 77 polyner.

Furher_anadl uf se-nelo'rse 2abhe ORIl bl (R, 595, RHLBRILA% BT

nononer and hydrogen may contain an’inert
there may 3 GHrikth 2 compbRle QM re;pol ynerizati rior to the
above- nenti one polfﬁggizationpgrgg& gﬁyg rFﬁ%I%éﬁH?'WﬁEggoged reactor
pre-pobyrmfd,_z%&io dihfdr % ut, -preferably in slurry state using a
sol vent, by the gﬁ%ve}%en F% & sﬁrg@ﬁégggggéﬁﬂppPgVﬁﬁrﬁﬁé¥§P§ps°6ftelghe
contacting, hg_ ve-neq%io d 10, conponents éA) and (B) and optionally the
above-nent}%ned%gggﬁ%ﬁﬁ%1P?$%WGY%€?££?on%§E PRgls pPitnRAytdsudiary and
(2) pre-ggbng;iz%n a.smal | ampunt of one or nore kinds of olefins in
the presenc&igredh X%V‘Pﬁﬁﬁffc%?’a@fﬁe.dlﬂrg Bethpd axsf (1 he mothedof feeding
above-nentiQ%Fd slurry state is an inert hydrocarbon such
salid solid components, and (2) a method of feeding a solution,
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 oxygen. Examples
of said 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 1000
mmol/liter, and preferably from 0.01 to 50 mmol/liter 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 0.0l 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




15 as propane, butane, isobutane, pentane, isopentane, hexane, heptane,

oct ane, cycl ohexane, benzene and tol uene. When naking the slurry, a
partial or total anobunt of said inert hydrocarbon nay be replaced with a
liquid olefin. In the pre-polynerization, the component (C) nay be used 20
within a wi de range such as a range of f?%n10.5 to 700 nol per nol of the
conponent (B); and preferably fromO0.8 to 500 nol per nol thereof, and
particularly preferably from1l to 200 nol per nol thereof. In the

pr e- pol ynedVaRtiom m méefpartscplerppl yamitaad E2Bmphedn oMty of
generally fromO0.01 to 1000 g per g of the conponent (A), preferably from
0.05 to SEplgmmsriantier atéthad daperai g4k AphisdOpoRyRbR4MI I HOhoh 1O

200 g per g thereof. A slurry concentration in the pre-polynerization is

pref er abl wdnrdamd .cut GG HGESEPEH liteL- t arti.cularly
preferably from0.5 to 20 g!conpongﬂ%néﬁgéfi%e%oggg%ﬁgeﬁgigﬁerazatlon

pr e- pol ymafetzald G8ikh [ f from-20 o 100 't, and,
particul arly pref e%agri)esgﬁ)‘}n%lgtiosdr%% giﬁ%% t?%fym?ﬁbégfﬁ-gnd?e‘f%%dd}%lﬂg] in
the gas phage in rezp. rization is preferably fromO0.001 to 2
Ygahhanﬂ _parf?@&la?fémg%gﬁe§£b$é¥$F% %ﬁ?ﬁ}iﬁF:é) ,1Q5&£%%;nﬁf?ﬁfQﬁhﬁqlm

ich i i guli er e pre-polynerization pressure and a e
pr e- pol yrrg?ic?a?#oﬁél en%’erha’fﬁrge.' R%;’J’rté-“&ol QPrQFiai‘&FPBﬁ ¢ HRNE 5 am@romatic
particulahhé limted, and is preferably usually from?2 mnutes to 15

a

hours. Examplescsrol fECRods fenasas fpd Heluwonemd ¢ Malogemrteds and

t he olefiﬂ I.n the gre- ol ynerization are (1) a nethod
ydrocarbon such as methylene chloride. There may also be applied

a bulk po‘lymérization using a monomer itself such as an olefin
10 as a solvent. Each of the above-mentioned polymerization methods
inay be a batch-wise polymerization method or a continuous
polymerization method, both of which may be carried out in two
or more steps having different polymerization conditions. from
each other. A polymerization time may generally be suitably
16 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
polymerization method is a method using a continuous
polymerization reactor, which can (1) feed a material such as a
monomer andadiluent (explainedbelow), if necessary, 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



conprising the steps of (i) feeding the conmponents (A) and (B) and
-optionally the conponent (C) to contact them and then (ii) feeding the
olefin; (2) a nethod conprising the steps of (i) feeding the conponents
(A) and (B) and olefin to contact them 20 and then (ii) feeding the
component (C); and (3) a nethod conprisihg the steps of (1) contacting the
conponent (B) with the conponent (C) in the presence of the olef in, and
then (ii) feeding the conmponent (A). Anong them preferred is the nethod

(2) or thepolmtdmit{Blon ReiptEs e A 1 tahQQaE‘E[)[r‘;?SHith.n%R% BBl P RbEe (D)

25 a nethod conprising the step of feeding the o I n Stepw se

" . . ; ' 79 |
eepi Ng arstiedr N HSSp g Of"e(%):’@@fémﬁ%ggéi%ﬁgr%ggﬁt 8§ﬁ§t ?t%gﬁrofln ftoediThg

pr edet ermi ned pressure; and a met [o sing

first the ' t of the olefin. A chain transfer agent
o Saar eyl S Rp LA o tofo SuErERe, dncarLes sraen o

such as hydrogen may be ad

control a ar. el ght .of .5 a pre-polyner produced. In the present

i nvent i on,pr%la%(r\iolél(}u&lw%{r Stes P WY he ar‘éﬁ(ﬁ\fé- fefeAHQF FenbighRgi 2ati on

can begzus catal yst ¢ onent (pre-polynerized catal yst conponent
Bt -d}iﬁ%ﬁﬂof?

for additi g’ﬁ%iﬁ)‘ SR i Tries T RWILlelsaid catalyst is a

catal yst 10 for addition_pol ynerization, which can be produced by
pre- pol yneri zi nggnomeESF@PF-ﬁ PR the pbeyendendiiones alidwsnenis cedingrt mary
cat al yst Hr gduced by contacting the conponents (A) and (B) and optionally
the conpoféfliepE) (medinm) ciueh aspaddiffion pptyoparasfiie anacimaronat Teal
15 polynerization are an olefin, a diolefin, a cyclic olefin, an al kenyl
aromatic H?QFBEQFBQFI-athtalmeaizabmonetemp@ndntlhherﬂ@fusually from about
0 to about 150°C, and 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 pelymer 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 order by any method known
in the art. An example of said feedingmethod is a method comprising
the step of feeding the components (A) to (C) and monomers to a
polymerization reactor simultaneously or stepwise. If desired,

25 the components (A) to (C) may be contacted with each other in an

inert atmosphere prior to contacting them with the monomers.



having 2 to 30 carbon atons. Those nononers may be used singly or in
conbi nation of two or nore thereof. Specific exanples of the '
above-nenti oned nononers are an 20 olefin such as ethyl ene, propylene,
1- butene, 1-pentene, 4-nethyl-I|-pentene, 5-nethyl-I|-hexene, 1-hexene,

1- heptene, i-octene, 1-nonene, 1-decene atfd vinyl cyc | ohexane;

adi ol efi nsuch as 1, 5-hexadi ene, 1, 4-hexadiene, 1, 4-pentadiene,

1, 7-oct adi ene, 1, 8-nonadi ene, 1, 9-decadi ene, 4-nethyl -1, 4-hexadi ene, 25

5-nethy|-1,4-hexmdbeaﬁovéﬁﬁﬁhhlbnédﬁg%%t%@E%@epol§m%Eq$g %ﬂph%ﬂﬂﬂkpgﬁﬂﬁne’

di cycl opentadi ene, 80 5 -vinyl- 2 -norbornene, noOrbornadi ene,

5- met hyl eme- Zaarikal NANE acdoPa £3§! £OCHAGLEN i zat
5,8-endomathy|enehexahydrognaphthagene,E g?é-ﬁﬁ?ﬁﬁiBﬁ%?”FE&BF&&@? method

2 Cyclio breren b AR AL e Ve RRF FrnElRa TP ReRe " kn eRaRp 1S
5-et hyl - 2-r0 . 5:butyl -2-norbornene,  5- phenyl - 2- nor bor nene,
5-benzy|-8?ﬁ%3§%r é%%%zgg%?389%? | in Fhe\93p Ph@sifepolymerization

tricyg{ou g ene pe%taqulo ent adecene, pentacycl ohexadecene,
8- et F\éyl_ g ?§8§c’r%cﬂ> U248 behpPlatieslAAtIRit eRaCtar, and preferred
5-acetyl - -nor% rnene, 5-acetyloxy-2-norbornene,
5- met hoxyt8r Bo gP?94ﬁ6¥56FﬁbdE%BW@%%b&QEanoﬁ9aCZOﬁohbaﬁm@n@p expanded
5- net hyl - 5- met hoxycar bonyl - 2- nor bor nene, 5- cyano- 2- nor bor nene,
8- net hoxyR&F bon§RE-€t re@Fdiosd swst drave 8anethytes- theradyc! ododecene and
8- cyanot etracycl ododecene; an 15 al kenyl benzene such as styrene,
2- phenyl propyl enéxampppengifbat medhohEde phesdd pg oftye eabovanmahkilsled ene
such as p-nethylstyrene, mnethylstyrene, o-nethylstyrene, p-ethylstyrene,
components (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) amethod comprising the steps
of (i) dissolving or diluting them in a solvent to make a solution
or a slurry thereof, and then, (1i) 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 (i)
contacting optionally selected components in an optional
20 contactingordertonmkeeacontactproduct,andthen,(ii)feeding
said contact product thereto.
A polymerization temperature is lower than a melting
pointoftheproducedadditionpolYmer,preferablyfrom&)tolSOTL
and particularly preferably from 30 to 100C. Also, there may

25 be used a molecular weight-controlling agent such as.hydrogen

in order to control melt flowability of the produced addition



m et hyl styrene, o-ethylstyrene, a-nethylstyrene, 2,4-dinethylstyrene,

2, 5-di met hyl styrene, 3,4-dinethylstyrene, 20 3,5-dinethylstyrene,

3-nmet hyl - 5-et hyl styrene, 1, 1-di phenyl styrene, p-tert-butyl styrene and

p- sec- butyl styrene; an al kenyl aromatic drocarbon such as a

bi sal kenyl benzene (for exanple, divinylb ﬁéene) and an al kenyl napht hal ene
(f or exanple, 1-vinylnaphthalene); and a polar 25 nononer such as an a, (3
-unsat urat ed carboxylic acid (for exanple, acrylic acid, nethacrylic acid,
fumaric aciR®l¥RATe Funrityelri dey afitli titar @ 16mant Dkat L &GRSH SmaRNYATd de ANy
bi cyclo(2,2,1)-5-heptene -2, 3-dicarboxylic acid) ; as alt of the a, a

- unsat ur at &@sc godajilning a1 whddorfe FEL R4 sadi,u ssjum
lithium zinc, magnesium and cal cium an é?y?%?g%ga@%&agggggg?bg§§¢ﬁﬁ?gﬁﬂ d
ester 5 (fgmasexanple, nmethyl acrylate, ethyl acrylate, n-propyl acrylate,

| sopropyl acrylate, tert-butyl acrylate, 2-ethylhexyl acrylate, nethyl

met hacryl ate, ethyh PREhaEEYLALC1nD: I thacryl ate, isopropyl
met hacryl ate, n-butyl ne?hacrylatgogﬁggpéObgsﬁfe Wé?h&@rﬁ@ﬁﬁ%?deﬂPt the
10 mal eic acid and itaconic

unsat urfat edodir X¥h-LC ' .QL . eX =

acid) ; a v?nyfaggﬁe?k%fgﬁggggn%%gnglm%539£xi%n§§e\ﬂqﬂNeTﬁQﬁﬁ%m%%@, vi nyl
caproate, ¥ ' | aurate, vinyl stearate and vin
trPfIuoroaggFgﬁgf?Qéﬁ%SgnYEgﬁgapﬂigpgﬁiééFﬁﬁ%VPic aci d glycidylyester (for

exanpl e, glycidylgm acrylate | yci dyl nmethacryl ate and nonogl yci dyl
i taconate). 15I|$q%u?;ﬁegﬁﬁﬁékg%%ﬁgiQm,1%a§ﬁrﬁieﬂheuabopeefemhmdqedn a

nonomnmer s iél@ﬁnnp°| nerized, or any conbination of said nononers 1is
copol ynerize .%F%?%su%*n%eﬁ BT hathorithe alerreyimeret i pregypLo€ess - 2

ethylene-lébutene, et hyl ene- | - hexene, ethyl ene-
omprising 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)
pPre-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, hexane,
heptane, octane, cyclohexane, benzene and toluene. When making
the slurry, a partial 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 is pre-polymerized
25 in an amount of generally from 0.01 to 1000 g per g of the component

(a), breferably from 0.05 to 500 g per g thereof, and particularly



1- oct ene, propyl ene-|-butene, ethylene-propyl ene-butene and 20
et hyl ene- propyl ene- | - hexane. The catal yst for addition polynerization in
the present invention is suitably used for producing an olefin polynmer. An

exanpl e of said olefin polyner is partiCﬁIarIy preferably an

et hyl ene-a-ol efin copol yner, and anong t 8m preferred is an 25 ethylene- a
-ol efin copol yner 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-oct éteeterbapl 6rvhme Oprlesent2dMveniedny i shex@bai ned in nore detai |
with 5 reference to the follow ng Exanples, but the present invention 1is

o b1 v e v o i By e T BRI o
I i e e R
cont al ned |t her e T LB o5 B 0. B CEMPORAE i AT o5y
L5 T o AR, A DepLafen hark Bl SERRUT e Bt Bl R
(he bapt | bea0BoNt ortid Fath I AEL B [ o 0 ST 858010 arh eyt e
uni { and PReBaliel L Al iUdh % OB BpaL | o, ST e, Prepar ed in advance.
pPre-polymerization is preferably from 0.001 to 2 MPa, and
particularly preferably from 0.01 to 1 MPa, excepting an olefin,

10  which is liquid under the Pre-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 (i) 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 (i)
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, preferred 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



content was expressed in terns of a short chain branch nunber (SCB) per
1,000 carbon atons. 25 2. Melt flowrate (MFR ¢g/10 mnutes) It was
nmeasured according to the nethod prescribed in 83 Japanese Industrial
Standards (JI'S) K7210-1995 at 190C under_a l|oad of 21.18 N (2.16 kg) . As
a sanple, a polynmer containing 1000 ppn?%f an antioxi dant was used. 5 3.
Swelling ratio (SR) It was neasured by dividing a dianeter of a strand
obtained in the above-nentioned Item2 (MFR) by an inner dianeter of a die
(2.095 nmbradegermbnedipoassate; ratd q (MaRRk thbaasmpRagyhed thk% QE&‘R%PQ a
melt flowrate, which was neasured using an addition pol ymér contal hing

1,000 ppmffeding afiroki tiaat preaetdbninb8 tHeaTeLRABHLRN 85C hed, ik Il S
K7210-1995 at 190° C under a |oad of 211.82 N (21, eonEg)%%?tE‘% g’lr‘?g?tn'f Pow

rate, 15 wiain vasamenstl st §3chhgsS rdi no..t.heret t 190t under
a load of 21.18 N (2.16 kg). 5. E?ene%t§?§ra§§ﬁy§%§ b%l%daF%Z °Af ampunt of
Al cont ai R vinte 116 G QU : ured . by a nethod_conprising the
steps of: (i) putJ:ti ng the ?o@ﬁp%fﬁéﬁ}“@?ﬁ?ﬁq §4 tﬁé’ﬁb? m?#‘f’?uéﬁﬂ'i ¥glght of

sul furgc %Ciﬁi-ea(i}bq%é%fgd@ c{l mol /liter) thereto, 25 (iii) applying a
supersoni ¢ wave théretoto extract a nmetal conponent, and

In the present invention, a product produced by the
above-mentioned pre-polymerization can be used as a catalyst
component (pre-polymerized catalyst component for addition
polymerization), or as a catalyst. Said catalyst is a catalyst

10 for addition polymerization, which can be produced by
pre-polymerizing an olefin in the presence of the above-mentioned
primary 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, 1-butene, l-pentene,
4-methyl-1-pentene, 5-methyl-1-hexene, 1—héxene, l-heptene,
l-octene,l-nonene,1-deceneandvinylcyclohexane;adiolefinsuch
as 1,5-hexadiene, 1l,4-hexadiene, l,4-pentadiene, 1,7-octadiene,
1,8-nonadiene, 1,9-decadiene, 4-methyl-1,4-hexadiene,

25 5—methyl~l,4—hexad1ene, 7-methyl-1, 6-octadiene,

5—ethylidene—2—norbornene, dicyclopentadiene,



84 (iv) measuring an anount of the netal conponent contained in the
extracted liquid according to an I CP em ssion spectrochem cal analysis.
(2) Si An ampunt of Si contained in the conponent (A) was neasured by a
met hod conprising the steps of: (i) puttéﬁg t he conponent (A) into a
sul furic acid aqueous solution (1 nol/I¥ter), 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 acid
(95% by we? ghtny bna-hydbofhene i moxlifo aadi 450 % ynenivhdne { 2- 4 beo8Phife
(vi) heating and evaporating to dryness, thereby obtaining a solid, (vii)
vei ghi ng the stcto¢dRidiend, (¥i i enaBASYhL1E8naRe2EBYAoRfapd he
difference of 20 "W - W" . (3) F An anognt of F cgnt% ﬁg?ﬁ%§#%§§'
conponent X/3-bbsadibsisd!] Edsopiede e N9dLeQRREL8HBY the of . 25 (i)
burni ng the conponent (A idgg fl ask fiIIegﬁmﬁghgbx;ggn?kﬁgﬁgggﬁ?
gener ati ngL @ GREIUSS & 944 S&5e 1(i5i_ rj the gas_in,a sodiym
hydr oxi de aqueous sol ution (1 /Q:Sang%a%%éﬂéaiene, deyclie olerin'sucn

5 as norbornene, 5-methyl-2-norbornene, 5-ethyl-2-norbornene,

5

5~butyl-2-norbornene, 5-phenyl-2-norbornene,
5-benzyl-2-norbornene, tetracyclododecene, tricyclodecene,
tricycloundecene, pentacyclopentadecene, pentacyclohexadecene,
8-methyltetracyclododecene, 8-ethyltetracyclodecene,

10 5-acetyl-2-norbornene, S5-acetyloxy-2-norbornene,
5—methoxycarbonyl-2—norbornene,5-ethoxycarbonyl-z-norbornene,
5-methyl-5-methoxycarbonyl-2-norbornene,5-cyano-2-norbornene,
8-methoxycarbonyltetracyclododecene,
8-methy1—8-tetracyclododeceneand8—cyanotetracyclododecene:an

15 alkenylbenzenesuchasstyrene,2-phenylpropylene,2-phenylbufene
and 3-phenylpropylene; an alkylstyrene such as p-methylstyrene,
m-methylstyrene, o-methylstyrene, p-ethylstyrene,
m-ethylstyrene, o-ethylstyrene, & -methylstyrene,
2,4-dimethylstyrene, 2,5-dimethylstyrene, 3,4-dimethylstyrene,

20 3,5-dimethylstyrene, 3-methyl-5-ethylstyrene,
1,1-diphenylstyrene, p-tert-butylstyrene and
P-sec-butylstyrene; an alkenyl aromatic hydrocarbon such as a
bisalkenylbenzene (for example, divinylbenzene) and an
alkenylnaphthalene(forexample,1-viny1naphthalene);ande1polar

26 monomer such as an « , B -unsaturated carboxylic acid (for example,

acrylic acid, methacrylic acid, fumaric acid, maleic anhydride,



(ii1i1) measuring an amount of F usi.ng the aqueous solution according to an
i on selective electrode nethod. 5 Exanple 1 (1) Production of the conponent
(Al') Into a 100 M four necked flask purged with nitrogen, 18.0 m of
toluene and 12.5 m (25.0 mml of trinmethylalumnun) 10 of a tol uene

sol ution (concentration = 2.00 nmol/liter)8%f trimethylal um num were put,

and the resultant m xture was cooled to 5t. To the cooled m xture, 4.6 m
(33.3 mol) of 1,1,1,3,3,3-hexafluoro-2-(trifluoronethyl)-2-propanol was

added dropvi tefedtiied dbi2P, ooyl drliffar ide dAK i @S A2 51) £ 5 ShlepOEnd. 5
hours at 5t. To the m xture, there was added 4.98 g of silica (SYLOPOL

pore vol une 2 1 oA SRy PERATR8 o %158??%‘%%9‘2@Z“E'S%é‘%f‘%&%ﬁ%gfm?’éﬁ%a(T
been heal oot Gt 4 dy 51 " 200 OLe NLLASUR" pSth ngiu@dh GG e 30 40

i nner wal | ask was was uene

m xture was stirred for. 5 m nutes, and.then, O0.44 &t . ) .of water
was added RGN ABLERLoLWR: G & h@urunsﬂqfé%re%"i?%rca br?é‘YrFij;& GP&%%’C""?
stirred.at 59C for 1_hour, ~at 40 C for 1 hour, and then, at 8Qt for

hours, Pn tHfoF exaEPlezdnefhyl asapiate ot hul Rer¥iddifednr BEPPY] rf%%r%%a'éféac

using a filter with 50.0 mM each of toluene, and then washed two tines 86
at room t eryRORRARE. asTHd ative SaNE-MItKlsacuyhnteach othnihexEl acryiate.
order. The washed solid was dried under a reduced pressure at 60C for 1
hour, ther égthilomethagrylaXe . geghyiheethacrylate, 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
acetate, vinyl propionate, vinyl capreoate, vinyl caprate, vinyl
laurate, vinyl stearate and vinyl trifluorcacetate}; and an
unsaturated carboxylic acid glycidyl ester (for example, 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
is copolymerized. Examples of said combination are ethylene-
pPropylene, ethylene-l-butene, ethylene-1l-hexene, ethylene-
l-octene, propylene-l-butene, ethylene-propylene-butene and
20 ethylene-propylene-l-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

25 ethylene- @ -olefin copolymer having a polyethylene crystalline

structure, wherein the @ -olefin has preferably 3 to 8 carbon



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-butefé were fed thereto. The

resultant m xture was heated to 70°C. Thereafter, ethylene was fed thereto
so as to obtain its partial pressure of 1.6 Mya, and the system was

stabilized. aPoassabhoaBt ogbhapkyeanal-Hekenkd aslovwed G /s, conposition in
the system of hydrogen = 1.07% by nol and 1-butene = 3.42 % by nol. To the

m xture, there was added 0.9 nml of a hexane solution (concentration = 1
mmol /m ) of triisobutylalumnum Next, 0.50 ml of a toluene solution
(concentratgppn.s12 U mol/m) of racemc 20 ethyl enebi s(1-indenyl)zirconium
di chl ori de, andp7.3 ng of the conponent (Al) (solid catalyst conponent)

produced in the ove Example 1 (1), were added thereto in this order.
Pol yneri zati on wa?ggﬁﬁF¥Eﬂ£§5tl%Yé%%%o?o}sZﬁx Aubed, 1QuPPRE RkAdH ¥ikhked

gas of §thylg€e and hydr ogen éﬁfdrg%en 25 concentration = 0.45% by nol) was
cont i nuBusi FFFELRFRr BY ot TALIOW LRI hraneledt aPubr B pEesoRtt HRvenAsoR
result, there was 87 produced 110 g of an ol efin polynmer having good
particle [ﬂ?ﬂﬁﬁ?i%%@lgP%oFVﬁﬁﬁFEation activity per mol of a zirconium
atomwas 3.3 X 108 g/ nol -Zr/hour, and that per g of the solid catalyst
conponent was 45, ReFRfA-istt fgemstin yie 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 éharacteristic
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.

25 2. Melt flow rate (MFR: g/10 minutes)

It was measured according to the method prescribed in



5 conponent/ hour. The produced ol efin polymer 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 (i) 18.0 nl of toluene was changed
to 27.0 m thereof, (ii) 12.5 m (25.0 mmmol of trinethylalumnun of a

t ol uene solution of trinethylalumnum was3changed to 3.4 m (25 mmol) of
triethylalumnum and (iii) 4.98 g of silica was changed to 4.95 g

t hereof, thereby producing 15 10.66 g of the conponent (A2) as the

conponent P ' [ anpl e was repeated except that
(DTS Iy, rpapebe EhMIELLERY et BPRR S F16 T 6 5 " FBSE St nis Gomuem =
(A2) producedagdfein t % le 2 (1), (ii) the gas conposition in
thle sys'élezn_ yvai cgangéfi&tega_ﬁgdt?%gé%{tg Ag fogxé%ﬁlfgrmzm}t Yglo%tc‘@rﬁ ’ét ain@.nf?s%mb
mol , an [ e_po ri ion tinme was changed to m nut es. a
result, the % mgs %&oﬁﬁggaxig ng BfSaHs6Cef in pol yner having good particle
properties. A polynerization activity per 25 nol of a zirconium atom was
1.3 X 108 g/ nol -Zr/hour, and that per g of the solid catal yst conmponent
was 23, gOOd,)g/ %-B;sgililjg]gc,at aJIcysE(S%SD conmponent/ hour. The produced olefin

pol ymer “had” SCB'=-181g0-at M .68, MFRR = 74 and SR = 1.35. Exanple 3 5
(1) Production of the conponent (A3) Exanple 1 (1) was repeated except that
(i) 4.6 n (33.3 Ilfeey mefasured by dividing a diameter of a strand obtained
1,1,1,3,3,3-hexafluoro-2-(trifluoronethyl)-2-propanol was changed to %.%
nm (33.3 midl fhefabove-mentioned Item 2 (MFR) by an inner diameter of a die

(2.095 mm).

10 4. Melt flow rate ratio (MFRR)

It was measured by dividing a melt flow rate, which was
measured using an addition polymer containing 1,000 ﬁpm 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 190°C

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,
(1ii) adding a sulfuric acid aqueous solution (1
mol/liter) thereto,
25

(iii) applying a supersonic wave thereto to extract a

metal component, and



1,1,1, 3,3, 3-hexafl uoro-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 409C, and then (c) cooling to 5V, in this order, thereby producing 9.46
g of the conmponent (A3) as the conponent (A). An elenmentary anal ysis of

t he conponent (A3) showed a result of AI84& 2.3 mol/g, Si = 8.5 nmmol/g and
F=89 15 mol/g. (2) Polynerization Exanple 1 (2) was repeated except
that (1) 7.3 ng of the conponent (Al) was changed to 6.6 ng of the

conmponent (A3) pr qq.%c)eﬂeaéglrji?lgﬁgﬁg%g&‘tlﬁt h%;egr'{gxlgegﬁéggé? B%Igl/;b%ée%glecgl?‘gained

conposition in the systemwas 0
1- butene = 52%.b lrpgl (14 t.he hydrogen concent ion,of 0.45% by nol
inthe m xejg1 éése éx et dﬁe(ednel%%%cﬁﬁer/%‘b% dnt? n%ui?él ?@ﬁsﬁégnchanged to
0.42% by nmol, tand (iv%%tfe Igoi%m,eri zation time was changed to 60 m nutes.
25 As a reSHFCHLIEPETRRL #RuEELS97 g of an ol efin pol ymer having good
particle properties. A polynerization activity per 89 nol of a zirconium
atomwas 9.7 X 107 g/ nol -Zr/hour, and that per g of the solid catalyst
conponent was 14,700 g/g-solid catalyst conponent/hour. The produced
ol efin Pol yiddr $Had SCB = 18.4, MFR = 3.9, MFRR = 40 and SR = 1.41. 5
Exanple 4 (1) Production of the conponent (A4) Exanple 1 (1) was repeated
except that (1) 18n @anpiinbfofi Skusortaiwmsd dmbhedcdmp@Yet rfla )t wesandasired
12.5 mM (25.0 mmol of 10 trinethylalum nun) of a toluene solution of
tri net hyl albymanuweathod comprising the steps of:
(i) putting the component (A) into a sulfuric acid aqueous
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 _acid (95% by weight) and hydrofluoric
15 acid (50% by weight) to the solid,
(vi) heating and evaporating to dryness, thereby
obtaining a solid,
(vii) weighing the solid (W:), and

(viii) measuring an amount of Si from the difference of

20 W1 - WeT.

(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 £lask £illed with oxygen,

thereby generating a combustion gas,



was changed to 3.4 m (25 mml) of triethylalumnum (iii) 4.6 m (33.3
mml) of 1,1,1,3,3,3-hexafluoro-2-(trifluoronethyl)-2-propanol was
changed to 3.5 mM (33.3 mvol) of 15 1,1, 1, 3, 3, 3- hexafl uoro-2-propanol, (iv)
the stirring for 1.5 hours at 5t was chan ed to (a) stirring for 0.5 hour
at 55C, (b) stirring for 1 hour at 40t, 8Ad t hen (c) cooling to 5t, in
this order, and (v) 4.98 g of silica was changed to 4.99 g thereof,

t her eby producing 9.19 g of the conponent (A4) as the conponent 20 (A). An
el enentary anal ysi{siof dbeocioiponene §(A4) ishaweddaumehydroxoieAaguebu
mmol/g, Si = 9.6 mol/g and F = 6.3 mmol /g. (2) Polynerization Exanple 1

(2) was repgaledisxcepbshhakngi) 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 (clqrﬁ)pfmetas% tableaaxaf&"% %efﬁy%gsgubeugy%eae&oﬁ

1. 06% by nmol and 1-butene = Yo by no Lit) en concentration

of 0.45% by, ?§$5¢Pﬁégf°nhﬁe Onggglgctgbpygig%fygﬁé1 Logen continuously fed

was changed by o ol'yrmeri zation ‘ti me was changed
to 60 mxnutes. 5 As a result, there was produced 82 g of an olef in polyner
havi ng good particle properties A polynerization activity per nol of a

zi rconi um .2 X 107 g/ ol -Zr/hour, and that per g of the solid
catal yst co ﬂﬁﬁ? s 12,800 g/ g-solid catal yst component/hour. The

pr oduced olef |n pol yner had SCB = 19.2, MFR 10 = 4.6, MFRR = 44 and SR =
1. 44. Exanpl®) sPFOAUBtIAR9BntEE FRADERAIBHeHRL] A5)

Into & 100 ml four necked flask purged with nitrogen,
18.0 ml of toluene and 12.5ml (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 cooled 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 Dbavison Co.,
Ltd.; average particle diameter = 60 (Um; 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 40C for 1 hour, and then, at 80°C for 2 hours, in this order.
25 The resultant solid was washed four times at 80T using a

filter with 50.0 ml each of toluene, and then washed two times



Exanmple 1 (1) was repeated except that (1) 4.6 m (33.3 15 mml) of
1,1,1,3,3,3-hexafluoro-2-(trifluoronethyl)-2-propanol was changed to 2.4
m (33.3 nmol) 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 conponent
(A5) as the component (A). 20 (2) Polyneﬁﬁzation Example 1 (2) was
repeat ed except that (i) 7.3 ng of the conponent (Al) was changed to 6.2
ng of the conponent (A5) produced in the above Exanple 5 (1), (ii) the gas
conposi ti onatnrobe sysperatwas csdngedhieosayer®oen 5o lo Gdaenels ABdane ,
1-butene = 3.09% by 25 nol, (iii) the hydrogen concentration of 0.45% by

mol in the uinxethigasr@bret PreenasHwk YL oaenacoRt uwushieted Yas fdiggged
to 0.43% 91 by nol, and (iv) the polynerization time was changed to 60

e 0% [opResRitd ad BYE Wan A AMGE ARl AoQUEthe BT Uy A0

good particPe properties. A polynerizationa

at om was 2.cgm§ﬁﬁ§§éﬂ@pi,25%thz %ﬁﬁbéﬁgéﬁgﬁéﬁ?/ﬁoOf the solid catalyst

conmponent was g/ g-solrd catal ur. The produced ol efin
polynerépad SCB =8.7, MR = 3.1, MFRR = 28 and SR = 1.53. Exanple 6 10
(1) Production of the component (A6) Exanple 1 (1) was repeated except that
(i) 18.0 m ,qf _taqluene was, changed to 27.0 m thereof, (ii) 12.5 mM (25.0
mol  of trfﬁétﬁfﬁﬁqﬁﬁ%ﬁﬁﬁiBP a toluene solution of trinethylalum num was
changed to 3.4 m (25 nmml) of triethylalumnum (iii) 4.6 15 mM (33.3 ‘
mmol ) of 1,1,1,3, 3 3 nekbfTFo¥pdume t3utocbrvaeemuipredreptihonr wddrrer,

which had been dried under a reduced pPressure and then purged
with 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 l-butene were fed thereto. The
resultant mixture was heated to 70C. There‘after, ethylene was
fed thereto so as to obtain its partial pressure of 1.6 Mpa,
and the system was stébilized. A gas chromatography analysis

15 showed a gas composition in the system of hydrogen = 1.07% by
mol and 1-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 4mol/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



changed to 2.4 m (33.3 mol) 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
conponent (A6) as the conponent (A). 20 (2) Polynerization Exanple 1 (2)
was repeated except that (1) 7.3 ng of thg conponent (Al) was changed to
7.6 mg of the conponent (A6) produced in zhe above Example 6 (1), (ii) the
gas conposition in the system 25 was changed to hydrogen = 1.04% by nol and
1-butene = 3.05% by nol, (iii) the hydrogen concentration of 0.45% by nol
in the m xereducgds 1310 & Iof ede ade fHydmykymevnhandiags lgod@dpaas icianged
to 0. 43% by nol, and (iv) the polynerization time was changed to 60

m nut es. APzopestlies.t Aepelyaeminaltited A6tdgviftyvaped afol R WBRFfcoRadinng
good particle properties. A polynerization activity per 5 nol of a

zi rconi um ai g Wess 13 53 ><><1Q659§;mb-12_rz/ﬂ1/q&6ur angh §"elaPehed Qfof hl.enﬁoééiild
catal yst conponent was 2,000 g/g-solid catal yst conponent/hour. The

produced oleftial potyEBmplabniBras 846, MR g /g 2591 1 MFBB 713/ @nd SR = 1.54.
10 Exanmple 7 (1) Production of the conponen /-%A7) Exanpl e (1) was

repeat eg xSy i1t /64 |9 Of -
1,1, 1,3, 3, 3- hex%f I uor/o- g—(t rﬁ%ﬁu%égo%é? gl %—flﬁft})p%%%rf‘eﬁagac gr%?' d t60‘ %95

e
m (33.3 Mm@l Ofglgl, 1ydedk 3 h f lgor o-2-propanol, and (ii) 4.98 g of
silica was changed's'%(') ﬁd%éz%g t Oer‘gé@, %'tﬁhe—re]b'yzoé)'roduci ng 9.84 g of the
conponent (A7) as the conponent (A). An elenentary analysis of the

conponent (A7) showed a result of Al = 2.3 mol/g, Si = 8.2
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, (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)
4.98 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 atom was 1.3 X 10° g/mol-Zr/hour, and that per

g of the solid catalyst component was 23,600 g/g-solid catalyst



mmol/g and F = 8.9 mmol /g. 20 (2) Polynerization Exanple 1 (2) was repeated
except that (i) 7.3 ng of the conponent (Al) was changed to 6. 0 ng of the
conponent (A7) produced in the above Exanple 7 (1), (ii) the gas
conposition in the system 25 was changed to hydrogen = 1.05% by nol and
1-butene = 3.62%by nol, (iii) the hydrog8n concentration of 0.45% by nol
in the mxed 93 gas of ethylene and hydrogen continuously fed was changed
to 0. 42% by nol, and (iv) the polynerization time was changed to 60

. ASC d i h
m nut es. &nﬁ@ﬁéﬁE/hBﬁfreTﬂ@SE}EBa%Qﬁ 5 9F ; x‘?‘”;g&’iyg&éi:‘ )g%y?@é #4199,

good partlcle properties merization activ

zi rconi um af 7 our d that per g of the SO|Id

cat al yst conpon %gﬁgoo ?S%E§I$B caéa § conponent / hour. The
produced olef in polyner had SCB = 18.3, MFR 2.6, MFRR = 49 and SR = 1. 45.
10 Exanmple 8 (1) Production of the conponent (A8) Exanple 1 (1) was
repeat ed exce that (1) 18.0 mM of toluene was changed to 27.0 m

t her eof , (|$§ (25.0 Mol  of trinmethylalum nun) of a toluene

sol ution of 15 trlnethylalun1nun1mas changed to 3.4 m (25 mmol) of

tri et hyPal ubd huhFoincition e the3cempesientf(A31, 1, 3, 3, 3-

hexaf |l uoro-2-(trifl uoronethyl)-2-propanol was changed to 3.5 mM (33.3

mml ) of 1,1, 1,3, Exanpdeafll Udrlowaprmapeated eaxkcegt Vhatt 98i ) ©f6 smli ¢a3was

changed to 5.00 g thereof, thereby 20 producing 9.55 g of the conponent

(A8) as themmoinpofeht 1(A) 3, 3,3-hexafluoro-2-(trifluoromethyl)-2-propanol
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 40C, and then (c¢) cooling to 5°C, 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%
by mol, 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 propérties. A polymerization activity per



An el enentary anal ysis of the conponent (A8) showed a result of Al = 2.3
mol/g, Si =82 mol/g and F = 7.4 mmol/g. (2) Polynerization 25 Exanple 1
(2) was repeated except that (i) 7.3 ng of the conmponent (Al) was changed
to 7.5 ng of the conponent (A8) produced 94 in the above Exanple 8 (1),

(i1) the gas conposition in the system 3 changed to hydrogen = 1.02% by
nol and 1-butene = 3.57% by nol, (iii) the hydrogen concentration of 0.45%
by nol in the m xed gas of ethylene and hydrogen continuously fed was

changed to fb¥2% & Dyrd®hiwdnttdn Whst 8e7pal YORIY A1 Ofk IhH8r Wash & RARGCHe kO
60 mnutes. As a result, there was produced 117 g of an olef in polyner

havi ng QOOQ;Q&T&MQJQon&@péﬁth§§stAcsﬁbMHEﬁtZﬁéé0?4a@éOVgﬁy 9811dn@£t9i
zirconium atom was 1. 2 X 108 g/ nol - zr/ hour, and that per. g of the so

o oquted ol arg ool AR Boangety (T T bpiyeiTRARcSs 10E. éT“ﬂFR

1. 34. RefenqueaEﬁﬂﬁaie 140(&A Rﬁkyneilzftlon 15 A 3 liter-volunme autocl ave
equi pped with a 'stirrer, ad beén dried under a reduced pressure and
t hen pugged w th argon, mes evacuated Into the autoclave, 1000 m of
toluene and 30 g of 1-butene were fed thereto. The m xture was heated to
70r. There ter ethylene was fed thereto so as to 20 obtain its parti al
pressure of %Ba and the systemwas stabilized. A gas chronatography
anal ysi s showed conposition in the system of hydrogen = 0% by nol
and 1- but erfet) -P¥Pg99$ﬁfﬁnﬂf the t pemppRedite (Ahkre was added 0.9 nl of a

Example 1 (1) was repeated except that (i) 18.0 ml 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-propancl, (iv) the stirring for 1.5
hours at 5C was changed to (a) stirring for 0.5 hour at 5C, (b)
stirring for 1 hour at 40C, 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/qg.

{2) Polymerization
Example 1 (2) was repeated except that (i) 7.3 mg of the
25 component (Al) was changed to 6.4 mg of the component (A4) produced

in the above Example 4 (1), (ii) the gas composition in the system



hexane solution (concentration = 1 nmmol/m) of 25 triisobutylal um num
Next, 0.25 m of a toluene solution (concentration =2 u nol/m) of

racem c 95 ethylenebis (1-indenyl) zirconium di phenoxide, and 2.0 ml of a
t ol uene solution (concentration = 0.2 nol/m ) of pol ynethyl al um noxane
havi ng a tradename of PMAO and nmanufactu?@d by Tosoh-finechem were added
thereto in this 5 order. Polynerization was carried out at 70t for 40

m nutes, during which an ethyl ene gas was continuously fed thereto so as

to keep thewggtakarpgg?‘i% %f&;ﬁ{;éﬁh Thes £aby Gho1 Vel DObu¥ehB 2 3.67% by

hydr ochl ori ¢ aci d/ net hanol s lon to renove ashes, and then drying under

a reduced %ﬁ?g%ﬁﬁﬁﬁﬁg@f&&&eﬁ%‘ -nd;é?} e Aditak! § ’4§.$‘%im8’§fir9rt%“ﬁ§§e§9

g of an ol ng - good p € properties. polymeri zati on

activity per_nol f zircopjumatomwas, 1.2 X 10 mol - Zr / hour .. The
roduced i B sty fiafe i brBrausy 45 dndere 10d U MRx Aladiil o Rz
-2 (1) Preparation of _nethylalum_noxane Into a 200 m four gecke% flas%
purged wi t PHPProgaf (4 )othePodimediizdie oh 106 PHFpBgeE Td© Binutes.
trinmet h%I aluminum) of a toluene solution (concentration = 2.00 nol/]iter)
of 20 tPinethyl al & BuEPRBRE . ptihergnvas Rroducsd £% okt areohasinobPLEMet o
5C. To the mxture, 0.35 mM (19.5 mmol) of water was added dropw se over
one hour. Tavind taod tharticterpropersies s ol prlymerisation aetivitytPguC
for two hours, and then at 80 for two hours, in this order, thereby
obt ai ni ng anoeald § mhi-den Bhmraton? walsagi pgXa 100ncAR Y <@ tnowt, Garil robla/t! peer
in terms of an al um num

g of the so0lid 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 (A5)
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 l-butene = 3.09% by
25 mol, (iii) the hydrogen concentration of 0.45% bjf mol in the mixed

gas of ethylene and hydrogen continuously fed was changed to 0.43%



atom 96 (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 5 obtained in the above Reference Exanple 2 (1), and (ii) the
gas conposition in the systemwas changed to hydrogen = 0% by nol and
1-butene = 7.31% by nol As a result, ther@lwas obtained 53 g of an olef in
polymer. A polynerization activity per nol of a zirconiumatomwas 1.6 10
X 108 g/ nol - Zr/ hour. The obtained olefin polyner had SCB = 15.7 and MR =

4.8. Referengendixagnbe( 3 %he&ﬁ@Pﬁﬁ@fi@&t%n G;tlmé Rhy @mq%@té% FRfighease

Example 2 (1) was repeated except that (i) m of toluene was changed

to 97.0 nl thereofag angediin) 1Qh| 'l waQf o2 o&ﬁhﬂﬁnfssg? &gzla%nnﬁ%?g&e%%e%n

= 2.00 nol /liter) of trinet um num anged

triethylalu n I Lry YoELI zati.on

Ref er ence E%{r?rp é@?ﬁeﬂé{r{?ﬁ?%g}ae ?gag cg f’h%?l%[ﬁ 5 B-1RP BFTAVESVURRE

sol ution of ?I?J;MC%E?schan edto 2. 0m O%e hg slurry obtained in the

above Refer® a’ﬁiﬂs‘éo% B ALRFAS 2y 5t e 1§asI RO vAHORPEF oAl thigd per

system s cha %f en. = 0% by nol and 1-butene = 8.20% by nol 97
a rega ﬁg‘ie}ée t%ﬁgFI%JdY%% ‘QO'BPO%ﬁnBI‘é# nd p®PYn@fg-solid catalyst

component/hour. The produced olefin polymer had SCB = 8.7, 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 bf
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-propancl was
changed to 2.4 ml (33.3 mmol) of 2,2,2-trifluorocethanol, 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 (i) 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



A polynerization activity per nol of a zirconiumatomwas 8.1 X 107

g/ mol - Zr/ hour. The obtained olefin polynmer had SCB = 14.8 and MFR = 5.0. 5
Conparative Exanple 1 (1) Production of catalyst conponent Into a 200 mi
four necked flask purged with nitrogen, 88.0 m of toluene and 12.5 mni
(25.0 mmol of trimethylalumnum 10 of a?fol uene sol ution (concentration =
2.00 nol/liter) of trinmethylalumnumwere put, and the resultant m xture
was cooled to 5t. To the mixture, 0.44 m (24.5 mmvol) of water was added

dropwi se OVgds offee IR¥I end TR AL HRbgenNEoMt X U6 8s VR Fe Bk @thRde® to 60u3%. 5
hours, at 40r for two hours, and then 15 at 80t for two hours, in this

der, d i . i ah i t
order. and ol M § 49°Lh € oo RS AHAGH Ylhe oI CHlatiliRe 9 £0RLEASLO

5 C, and then, 4. of  si e sane ot nu as that o
silica used in I ), ' een t 0 k[

of nitrogen, was agggdg?ougéé ﬁ$§%§P%Qgﬂ%gééﬁ%Qﬁ?@g%ﬁ%ﬁéggnégégngp§%gﬁgg]
i nner wall .of the flask s. washed down,with 5.0 m of ol uene, . .
Ther eat s er ST q SAEEEFF IR TAts | b Tpbimarbret SpRagtt vl tgner
hour, apd then at 80'C for two hours, in thig order. The resultant solid
was wasRed BGuPLt f Rkre@nBer atys Wgsalt bl fed OnigtnolooZ/ hpukad@ndithad Defe,
and then washed 25 two tinmes at roomtenperature usi&g the same_ with 100.0
m each of9 R&xdhe SAFihi@tRaest corPIRete¥ad|? LORsIHITealiddertalygt
reduced pressure at 60r for one hour to obtain 6.10 g of a solid product.
An el ement &oRaEns hows . (Tee sprodupeddotefin 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 ml1 (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 1,1,1,3,3,3-

15 hexafluoro-2-propancl, 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 mmol/g, Si = 8.2
mmol/g and F = 8.9 mmol/qg.

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



showed a result of Al = 3.0 mmol/g and Si = 13.2 mmol/g. 5 (2)

Pol yneri zation Exanple 1 (2) was repeated except that (1) 7.3 ng of the
conmponent (Al) was changed to 7.1 ng of the solid product obtained in the
above Conparative Exanple 1 (1), (li) the gas conposition in the system
was changed to hydrogen = 0.99% by nol a 1- butene 10 = 3.18% by nol,
(ii1) the hydrogen concentration of 0.45% by nol in the m xed gas of

et hyl ene and hydrogen continuously fed was changed to 0.42% by nol, and

(iv) the pojauTBEi g@iy Déhé iab@ m@arogaﬁmﬂrﬁuﬁ%l } Bdla8Fas AMhandabtble . dngre
was obtained 15 g of an olef in polynmer. 15 A polynerization activity per

ol Of & ZIHEABLUBAY ﬁgg‘?ﬁta}égpgépﬁgmlzag/iml £ #he D cn@ldeh A 6Bfs Ml Ols ! Ne

solid product was product/ hour. al ned ole

pol ymer had SCB =,7Z. 9. aratl lLe 2 20 ( Pr oduct4 on. of st
Comonent - Compar afPvd ESSNate Toete WT REDSRcEh T8 oh Whatl T ndbhy
of toluene was. chan t0 . 97.0 m_thereof, (ii) .12.5 m_(25.0 | of

e ot hyl s EPSO Bardehte RESRRE Pt A ELITSTAZA AR A DRC R
to 3.4 pi (25 mol) of 25 triethylalumnum and (iii) 4.86 g of silica was
changed®t o Mod 8% & rdssmivmatem wast b ny 50 49/§0d+ Zx /deun gnddtket mer 99
el enentary anal ysis of the solid product showed a result of A = 3.5

nmol / g and SPE=the golid| ¢atalyst pogperenhiyamn 153 BAMhg/g-1sqebld \gatalyst
repeated except that (i) 7.3 ng of the conponent (Al) was changed to 7.0
nmg of the gemMpeneaddimunbTfheregoduced 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) 18.0 ml of
toluene was changed to 27.0 ml thereof, (ii) 12.5ml (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-2-(trifluoromethyl)-2-propanol was changed to
3.5 ml (33.3 mmol) of 1,1,1,3,3,3-hexafluoro-2-propanocl, and
{iv) 4.98 g of silica was changed to 5.00 g thereocf, 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 A1 = 2.3 mmol/g, S1 = 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



in the above Conparative Exanple 2 (1), (ii) the gas conposition in the
system was changed to hydrogen = 1.06% by nol and 1-butene = 2.85% by nol,
(tii) the hydrogen concentration of 0.45% by nol 10 in the m xed gas of

et hyl ene and hydrogen continuously fed 4 Changed to 0.42% by nol, and
(iv) the polynerization time was changed to 60 mnutes. As a result, there
was obtained 12 g of an olef in polyner. A polynerization activity per nol
of a zirconiumatomwas 1.2 X 15 107 g/ nol-Zr/hour, and that per g of the
sol i d proddét thassboveExgmplsnBi 0l br dduick theugas Trempststi e 1ol themsypotemer
had SCB = 8.1. Conparative Exanple 3 20 (1) Production of catalyst
conponent Matso chah@ed Hoolydmagesd =f |1lad2 plrygerb Widrd ditbwigere = 1¥. 7% bpf
toluene and 2.05 g of the solid product obtained in the above Conparative

Exanpl e 1 mb]l,weieiputhe duydiridi@en ceavkhéfhtiiont of @ WER BYahel ilnothe.mikeed he
m xture, 3.5 nm 25 (7.0 nmol) of a toluene solution (concentration = 2.00

ol /liter) gafs @ﬁ@tﬁﬂl@f@ﬁhﬁﬂ%dﬂ\@% ﬁ%ﬁﬂf%ﬁ?f@&%a@&a%%d bew .4 2he

m Xture was stirred at 5C for our and then at 800C for two hours in

this orgler pyTher ! «m ti‘{?? 13 bgl%tiri‘ﬁ@%ti%ﬂ { Ja'sr@ﬁaﬁ&e&\fé&lab%rﬁdéé ter

with 20.0 each o uene, and then washe tmo tinmes at room

The washed  sol | & éa%“%ﬁﬁfaﬁhi?&ezﬁ BreSReRe i B pa b8 il
thereby ob h%bﬁh@g g%o%op%r% es%lrlo%ep rtQ:LctjausCt A %)l PO' nzearﬂlzoar} aoqzivzl.ty per
mol of a zirconium atom was 1.2 X 10° g/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
15 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 autcoclave, 1000 ml of
toluene and 30 g of 1-butene were fed thereto. The mixture was
heated to 70°C. 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 Umol/ml) of racemic



10 Exanmple 1 (2) was repeated except that (1) 7.3 ng of the conponent (Al)
was changed to 6.8 ng of the solid product obtained in the above
Conparative Exanple 3 (1), (ii) the gas conposition in the system was
changed to hydrogen = 1.06% by nol and 1-Bgtene = 3.52% by nmot, (iii) the
hydr ogen concentration of 0.45% by nol 15°"n the m xed gas of -ethyl ene and
hydr ogen continuously fed was changed to 0.46% by nol, and (iv) the

pol ymeri zation time was changed to 30 mnutes. As a result, there was

obt ai ned 146thvdfenebis 61 - indpolyierircdn pohydephaabikddeaCland Y, oo ee z0f
a zirconiumatomwas 2.8 20 X 108 g/ nol -Zr/hour, and that per g of the
solid produttluesedlsoDDOighg{sohickmyagdticshhaun., 2They10kia) nggd ol efin
polymer had SCB = 20.4, MFR = 7.5, MFRR = 34 and SR = 1.38. Conparative

Exanpl e 4 2pol #heRheduct idinokanat @Jaybsitngfﬁaemggﬁagn%@%@téﬂﬁo ggrle 3 (1)

was repeated except that 2.05 101 g of product was changed to

(1), Ther by ootarm ast JL T0%pR tadchon’s FRPL s i gr 0, 2T g
wo thanged 138" PERTBETAHCER 14F it 168 P et (9 BB @indted
changed to Byaragendch ga, bptiie s HoF dren tanuoyBamen resete o

t he hydrogen, concentration of 0.45% by nol in the m xed gas of ethyl ene
and hyolrogefpns c%gntli?ﬁﬁgu%h? frOF A PTERERGEJ COH SG UEs BlheBeafied .(iwAshirg

p0|yneriZmﬁf%htérg3§%%chloric acid/methanol solution to remove ashes,
and 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 108 g/mol-Zr/hour. The produced'

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 40°C for two hours, and then at 80C for two
hours, in this order, thereby obtaining a weakly white slurry

25 having a concentration of 0.2 mol/liter in terms of an aluminum

atom,



changed to 30 minutes. As a result, there was obtained 160 g of an olefin
polymer. 15 A polynerization activity per nol of a zirconiumatomwas 3.2
X 108 g/ nol -Zr/ hour, and that per g of the solid product was 47, 800

g/ g-solid product/hour. The obtained olefin polynmer had SCB = 20.7, MFR =
12.7 and SR = 1.33. 20 The above-nenti one#l6 Exanpl es, Reference Exanples and
Conpar ati ve Exanples are summari zed in the follow ng Tables 1 and 2,
wherein TMA, TEA, PFP, HFP and TFE nean tri met hyl al um ni um
triethylalumnium1, 1, 1, 3, 3, 3-hexafl uoro-2-(trifluoronmethyl)- 2-propanol,
1,1, 1,3, 3, 3-hexafl uoro-2-propanol and 25 2,2,2-trifluoroethanol,

respectivel y,,1 ccarding to the present invention, there are provided
in additionV%AIgﬁéyﬁé%%za %b%le-producing pol ynmeri zation: (1) an efficient
process for produgjng an addition golyner having (i) a satisfactorily high

. g
nol ecul ar wei ght nence Fxample d [(dit vagapergrdefarkceprt shageldy, 2¢9)
a process for producing a single site catalyst for addition polynerization
used for prioHQE hdodaedeagaiutdan HoPYASrwvag Thangadbtesd. § ol @f dhecshyray
nodified article, a carrier 10 or a catalyst conponent for addition
pol yner PzatoRrired ¥nrtheeivns Refeaichas Bgampdie @ ¢atal petl {ad)atdet gas
pol yneri zation, and (4) a process for producing a pre-polynerized catal yst
conponent feompaefiitiom igoltheesysaenonasisethrfged ooHyairbgenak b3 Yy mattahyat
for addition polynerization.

l-butene = 7.31% by mol
As a result, there was obtained 53 g of an olefin polymer.
A polymerization activity per mol of a zirconium atom was 1.6
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 (i) 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 & toluene solution of PMAO was changed to 2.0 ml of the slurry
obtained in the above Reference Example 3 (1), and (ii) the gas
25 composition in the system was changed to hydrogen = 0% by mol and

l-butene = 8.20% by mol
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As a result, there was obtained 26 g of an olefin polymer.
A polymerization activity per mol of a zirconium atom was 8.1
X 10" g/mol-Zr/hour. The obtained olefin polymer had SCB = 14.8

and MFR = 5.0.

Comparative Example 1
(1) Production of catalyst component

Into a 200 ml four necked flask purged with nitrogen,
88.0 ml of toluene and 12.5 ml (25.0 mmol of trimethylaluminum)
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
at 80C 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
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 40T for one hour, and then at 80°C 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
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
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reduced pressure at 60C for one hour to obtain's.lo g of a

solid product. An elementary analysis of the solid product

showed a result of Al = 3.0 mmol/g and Si = 13.2 mmol/qg.

(2) Polymerization

Example 1 (2) was repeated except that (i) 7.3 mg of the
component (Al) was changed to 7.1 mg of the solid product obtained
in the above Comparative Example 1 (1)}, (ii) the gas composition
in the system was changed to hydrogen = 0.99% by mol and 1l-butene
= 3.18% by mol, (iii) the hydrogen concentration of 0.45% by mol
in the mixed gas of ethylene and hydrogen continuocusly fed was
changed to 0.42% by mol, and (iv)} the polymerization time Waé
changed to 60 minutes.

As a result, there was obtained 15 g of an olefin polymer.
A polymerization 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—solidproduct/hour.TheobtainedolefinpolymerhadSCB==7.9.

Comparative Example 2
(1) Production of catalyst component

Comparative Example 1 (1) was repeated except that (i)
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



10

15

20

25

.. E'd'dbu oCNroNo 0 ,, Uob) Nri Ha OOOO
aauwas x X 4 'dmrouDUit Htr~MZ mr-1 ~, aa0 61
ONNM pcoM ONr-I MNr NHr-1 Mv 0 JO\CLNOd O
d OMWTr-I Me-1 Nr ri Nﬁi 4 OO ~hH NOco

elementary analysis of the so0lid product showed a result of

Al = 3.5 mmol/g and Si = 12.1 mmol/g.

(2) Polymerization

Examplé 1 (2) was repeated except that (i) 7.3 mg of the
component (Al) was changed to 7.0 mg of the solid product obtained
in the above Comparative Example 2 (1), (ii) the gas composition
in the system was changed to hydrogen = 1.06% by mol and lL-butene
= 2.85% 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 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
107 g/mol-Zr/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
(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
(7.0 mmol) of a toluene sclution (concentration = 2.00

mol/liter) of pentafluorophenol was added dropwise over 0.5

0
0
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hour. The mixture was stirred at 5C for one hour and then at
80T for two hours, in this order. The resultant solid was
washed four times at 80T using a filter with 20.0 ml each of
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 40°C 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 (i) 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 1-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 10® g/mol-zZr/hour, and that per g of the solid product was 41,000
g/g-s0lid 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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1. A process for producing a nodified particle, a carrier or a catalyst
conponent for addition polynerization, 5 which conprises the steps of: (1)
contacting a conmpound (a) represented by the followwng forrmula [1] with a
conpound (b) represented by the follomﬁng“lkornula [2], thereby producing a
contact product, and (2) contacting the contact product with water in the

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.

5 (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
10 = 3.60% by mol, (iii) the hydrogen concentration of 0.45% by mol
in the mixed gas of ethylene and hydrogen continuously fed was
changed to 0.46% by mol, and (iv) the polymerization time was
changed to 30 minutes.
As a result, there was obtained 160 g of an olefin polymer.
15 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.

20 The above-mentioned Examples, Reference Examples and
Comparative 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) -
2-propanol, 1,1,1,3,3,3—hexaf;uoro-2-propanol and

25 2,2,2-trifluorcethanol, respectively.



10 presence of a porous particle (d), AIL13 [1] , RIOH[2] and H20 [31,
15 wherein L' is a hydrogen atom a hydrocarbon group or a hal ogen atom
and three L1ls are the sanme as or different fromone another; and RL is an
el ectron-w t hdrawi ng group or an el ectron-w thdraw ng group-containing

roup.
g P 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

5 excellent shape and particle property,

(2) a process for producing a single site catalyst for
addition polymerization used for producing sald addition
polymer,

(3) a process for producing a modified article, a carrier

10 or a catalyst component for addition polymerization used for
producing said single site catalyst for addition polymerization,
. and

(4) a process for producing a pre-polymerized catalyst

component for addition polymerization used for producing said

15 catalyst for addition polymerization.
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Claims

1. A process for producing a modified particle, a
carrier or a catalyst component for addition polymerization,
which comprises the steps of:

(1) contacting a compound (a) represented by the following
formula [1] with a compound (b) represented by the following
formula [2], thereby producing a contact product, and

(2) contacting the contact product with water in the

presence cof a porous particle (d),

AlLY, [11,
R*OH [2] and
H,0 (31,

wherein L' is a hydrogen atom, a hydrocarbon group or a halcgen
atom, and three L!'s are the same as or different from one
another; and R' is an electron-withdrawing group or an

electron-withdrawing group-containing group.



