SRECI F| CATI ON. TI TLE OF THE I NVENTI ON CARRI ER FOR OLEFI N POLYMERI ZATI ON
CATALYST, OLEFIN POLYMERI ZATI ON CATALYST AND PROCESS FOR PRODUCI NG COLEFI N
POLYMER ~ FIELD OF THE | NVENTI ON The present invention relates to a
carvier for an olefin polynerization catalyst and a process for producing
an olefin polynmer with the olefin polynerization catalyst using the
carrier. Mire particularly, the present invention relates to a carrier for
an ol efin polynerization catalyst, adqptable to a slurry polynerization or
a gas phase polynerization, haviSREGREHCAIHOheri zation activity and giving
an olefin polynmer excellent in particle property, and a process for
producing an olef in polynmer with the olefin polynerization catalyst using

the carrier. T LATED ART Many reports, regarding

processes f&rﬁgﬁﬁg g%gﬁéﬁgn with an ol efin polynerization catal yst

using a CARRIER FOR OLEFIN POLYMERIZATION CATALYST, OLEFIN
POLYMERIZATION CATALYST AND PROCESS FOR PRODUCING OLEFIN

-POLYMER

.FIELD OF THE INVENTION

The present invention relates to a carrier for anolefin
pblymez;ization catalyst and a process for producing anolefin ..
polymer with the olefin polymerization catalyst using the ~
carrier. More particularly, the present invention relates
to acarrier for anolefin polymerization catalyst, adoptable
to a slurry polymerization or a gas phase polymerization,
having high.polymerization activity and giving an olefin
polymer excellent in particle property, and a process for
producing an olefin polymer with the olefin polymerization

catalyst using the carrier.

DESCRIPTION OF RELATED ART

. Many reports, regarding processes for producing an
olefin with an olefin polymerization catalyst using a
transitionmetal compound, have been published. For example,
with respect to a metallocene transition metal compound,
there is disclosed a process for producing an olefin polymer

with ametallocene catalyst and aluminoxane in USP 4 , 542,199.
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transition netal conpound, have been published. Forexanple, wth respect
to a netall ocene transition nmetal conpound, there is disclosed a process
for producing an olef in polymer wth ametall ocene catal yst and

al im noxane in USP 4, 542, 199. 2 2
Further, in JP-A-01-502036(1989), a process for producing an olefin
polymer with a netal |l ocene catal yst and a boron conopound i s discl osed.
However, the olef in polyner obt ai ned by using sol uble netall ocene
cat al ysts prumthed,i in JP+RsEL 450303619899 ;hasprocess cfprt progucing e form
and has a low bulk density, .and when the catalysts are applied to
slurry pol yamr plefionpolymes witis@ pettpddocenei catalyst eand & bonombl ens
that bad heat transfer and | owering of productivity are induced due to
formati on okomgpbundr i8cdpstlosed. aRoweverhcthenobefinppolymerto t he wal
of a polynerization vessel. To sol ve these problens, there is

di scl osed pobtaisedrby wsing solhle metallooene catiadlypss propesediin s
supported by an inorganic oxide carrier in, for exanple, JP-A-61-
108610( 1986 Fhegp- publicyeiomsy heecrn dspegulag pagticly fomeandhgsSesses, an
ol efin polymer having an excellent particle property can be obtained.
However, thardowsbalk «dgnsityat andewhedr §hai cabalyrts ang ARl ied &0 i npurity
'n the slurry polymerization or gas phase polymerization, there are
problems that béd heat transfer and lowering of productivity
are induced due to formation of agglomerate polymers and
adhesion of a polymer fo the wal; of a polymerization vessel.
- _To solve these problems, 'there is disclosed process in
which a part or all of a catalyst component is supported by
an inorganic oxide carrier in, for example, JP-A-61-
108610(1986), JP-A-61-276805(1986), USP 4,808,561. By
these processes, an olefin polymer having an excellent
particle property can be obtained. However, there is a fear
that the inorganic oxide remaining as an impurity in the
formed polymer exerts a bad influence on physical properties
of the polymer or the like, and also polymerization activity
is not sufficient.
On the other hand, support of a catalyst component on
an organic carrier is also proposed, JP-A-63-092621(1988)
| discloses support on polyethylene particles as a carrier and
- EP-A-563917 discloses support on a micro porous polymer

carrier. However, since there can be no chemical bond

between the catalyst component and the carrier in the
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formed polynmer exerts a bad influence on physical properties of the
polymer or the like, and al so polynerization activity is not sufficient.
on the other hand, support of a catalyst conponent on an organic carrier
i's al so proposed, JP-A-63-092621(1988) adiscloses support on pol yet hyl ene
particles as a carrier and EP-A-563917 discloses support on a mcro porous
pol ymer carrier. However, since there can be no chem cal bond between the

catal yst conponent and the carrier in the

3 suppor tesppaxrted, sasadysts cdiariosachdde these publieatiors cherg e

probl ens that use of a solvent is restricted in pol ymeri zati on and

cat al yst pr @&xe probiems that use efitalselventoimareshricted ddt | eak out of
the carrier, and the like. Furt her, USP 5,362,824 and EP-A- 633272

di scl ose a Wé&atléat@%Qt%“hgrépéé?ﬁﬁwmsocﬁmibﬁéﬁtcw ed on a
pol ystyrene carrier having polar functional groups. SUMWWARY OF THE
| NVENTI ON  compopngngpfaes ppt t#&albr%gemf theeﬁ@rﬁhexs and fihsyilddkean ol efin

polyrrerlzatlon cat al g|V|n an o]l efin E excellent in particle
property an&Urdherq tis%,sgﬁsz, 24 and EP-A-633 72 dlsclose a supported

catalyst having a catalyst component supported on a

polystyrene carrier having polar functional groupé.

SUMMARY__ OF THE IMMION

An object of the present invention is to provide an
olefin polymei'ization catalyst giving an olefin polymer
excellent in particle property and having a high .
polymerization activity when applied to slurry
polymerizat:i;on and gas phase polymérization, a carrier for
the polymerization catalyst,; and a process for producing an
olefin polymer with the polymerization catalyst.

The present inventors have been studied intensively to
'soive the above identified problems. As the result, .a novel
catalyst system using a specific carrier has been found to
accomplish the present invention.

| The present invention provides a carrier for an olefin
polymerization catalyst comprising a porous acrylic polymer
having a polar functional group, a solid catalyst component

~ for an olefin polymerization comprising the carrier, an
olefin polymerization catalyst , and a process for producing

an olefin polymer with the catalyst.



potymeri zation activity when applied to slurry polynerization and gas
phase pol ynerization, a carrier for the polynerization catalyst, and a
process for producing an olefin polymer with the polynerization catal yst.
The present inventors have been studied gntensively to solve the above
identified problems. As the result, a novel catalyst systemusing a
specific carrier has been found to acconplish the present invention.

The present invention provides a carrier for an olefin polynerization

cat al yst conpri siTRe presestdnyentien widilybedesanibed in datiakl behew: onal
group, a solid catalyst conponent for an olefin polynerization conprising
the carrier, an olefin polynerization catalyst , and a process for

producing an olefin polynmer with the catal yst.
4 Th@%&@lt‘%ﬁ%@?@ﬁ@ﬂ @F| TEBeI I®®d in detail bel ow

DETAI LED DESCRI PTI ON OF THE | NVENTI ON _, The carrier for_an olefin
pol ymeri zati on ckRg FRTTILr {0E 3p &lafin pedymerizatieB patalyst @f porous
acrylic polymer having a polar functional group. The porqus acrylic

pol yner i nctRRIPECARPL Jovensiania compes SH PgﬁPuﬁmléF-wm s

having a polar functional group. The porous acrylic polymer
includes any porous acrylic polymers, for example, polymers
of _acrylic monomers such as acrylonitrile, methyl acrylate,
methyl methacrylate, methacrylonitrile and the like and
copolymer of said.monomer with a crosslink polymeriz#ble
compound having at least two unsaturated bonds. . As specifi_c
examples of the crosslink polymerizable compound haviﬁg at -
least two unsaturated bonds include divinylbenzene,
trivinylbenzene, divinyltoluene, divinylketone, diallyl
phthalate, diallyl maleate, N,N'-methylene bisacrylamide,
ethyleneglycol dimethacrylate, polyethyleneglycol
dimethacrylate and the like. The porous acrylic polymer is
preferably a copolymer of an acrylic monomer and a crosslink
polymerizable compound having at least two unsaturated bonds,
and especially preferably a copolymer of an acrylic monomer -
and divinylbenzene. More preferable acrylic polymer is a
copolymer of acrylonitrile and divinylbenzene.
The content of the crosslink polymerizable compound unit in

| the copolymer is preferably not more than 60% by weight, more
preferably 0.1 to 50% by weight, particularly preferably 1
to 40% by weight.



of~acrylic nmononers such as acrylonitrile, nethyl acrylate, nethyl

nmet hacryl ate, nmethacrylonitrile and the |ike and copolyner of said nononer
with a crosslink polymnerizable conmpound having at |east two unsaturated
bomds. As specific exanples of the cro%slink polynerizable conmpound havi ng
at |east two unsaturated bonds include divinyl benzene, trivinylbenzene,

di vi nyl t ol uene, divinyl ketone, diallyl phthalate, diallyl naleate,

N, N -met hyl ene bi sacryl am de, ethyl enegl ycol dinethacrylate,

pol yet hyl enegl ycoThedPRECRS CAGTEEC polymers idescribed,abeve garyPec pol yner
is preferably a copolynmer of an acrylic nononer_and a crosslink

pol yneri zablPXep@FseuAGCREILAG B9 kremn melehqffyatift©¥ampd s JE-Bnd
especially preferably a copol yner -of an acrylic nmononer and

di vi nyl benz&8c0583P2(pP84¢rabl e acrylic polyner is a copol yner of
acrylonitrile and divinyl benzene. . The content of the crosslink

pol yneri zabl e coffobh® RALAr fHncEaenad FFowR thal Shef GRERFIST FAX @k e t han
60% by weight, nore _preferably 0.1 to 50% by wei ght, garticularLy

pref erably gle;&nm,;mewwn catalyst comprising a porous acrylic 5

The Porous SelybLe BOLYIELe Ceserbed 300VE, 0T e oBhSRET 53,3509 U o to
any polar functional group capable of forming a chemical
bond with an organocaluminum compoqnd or organocaluminumoxy
compound. Examples of the function%l group include priﬁary_ 
amino, secohdary amino, imino, amide, imide, hydrazide,
_a_midino, ‘hydroxy, hydroperoxy, carboxyl, formyl,
methyloxycarbonyl, carbamoyl, sulfone, éulfine,.sulfeno,
thiol, thiocarboxyl, thioformyl, pyrrolyl, imidazolyl,
piperidyl, indazolyl, carbazolyl and the like. Primary amino,
secondary amino, imino, amide, imide, hydroxy, formyl,
carboxyl, sulfone and thiol are preferred and primary amino
and secondary amino are more preferred.

The porous acrylic polymer having a polar functional
group used for a carrier can be prepared by introducing the
po;ar fuhctidnal group into a porous acrylic polymer. However, ™
when the porous acrylic polymer has the polar functional
group, the polymer may be used as it is as a carrier.

The introduction of one or more kinds of polar
- functional group into the acrylic polymer is carried out by
conducting a proper chemical treatment on the acrylic polymer.

As the chemical treatment, there can be adopted any method



06~ 055792(1994) . As the polar functional group that the carrier for
an olefin polynerization catal yst conprising a porous acrylic polynmer of
the present invention has, there can be included any polar functional
group capable of formng a chemcal bogd with an organoal um num conpound
or organoal um nunoxy conpound. Exanples of the functional group-include
primary am no, secondary am no, imno, am de, imde, hydrazide, amdino,
hydroxy, hydroperoxy, carboxyl, fornyl, methyloxycarbonyl, carbanoyl,

sul fone, sumtiich cenl tahvoduceane ammersr kéngs of pokar fanctipnad] y| |

i m dazolyl, piperidyl, indazolyl, carbazolyl and the like. Primary amino,
secondary a@ﬂm@Psi#Fﬁs,thﬂ1%E§Y£;ﬁ(Pglﬂmﬁ§h0x§?rfﬁﬁ¢ﬂp¥erdhﬂﬁ@%ﬁanBulfone
and thiol are preferred and primary am no and secondary_ am no are nore
preferred. ©f an IREYHEE RRYREN Witd gopPoiErlkelerepalytine MUt 26nal
group used for a carrier can be prepared by introducing the polar
functional @Gtd¥ensddamines cexopansdiaming , diethpdgeesriangAty t he porous
acrylic polynmer has the polar functi onal %aoup, t he pol yner, may ,be used as

it is as a &gtraethylenepentaning, AiRGRPYLANSTILARLIAR O kik@s 18t pol ar
pr oper _chemLLaRBEFELBHe R HATATIOR PF) Fo6 RAETar SCTRALE iRolmen Bap |
treatment, % SrSoEQQ Pghé%ggﬁéfjéygﬁﬁﬂﬁgh%gsclosed in, for example,
JP-A-63-251402.
As a specific example of the above-described reaction, .
there is listed, for-example,_a method in which an acrylic
éolymer (e.qg. polyacrylonitrilg.p#rficles) is treated'at a
temperature of not less than 100°C,. preferably of from 120
to 150°C in an aqueous slurry composed of the polymer and
a mixed solution of ethylenediamine and water.

In the present invention, the amount of the polar
functional group is not espécially restricted, preferablyi
from 0.01 to 50 mmol, more preferably from 0;1 to 20 mmol
per unit gram of the carrier.

In the present invention, the carrier has a micro pore
volume of preferably not less than 0.1 ml/g, more preferably
0.3 ml/g for micro pores having their radius of 100 to 5,0002a,
and said micro pore volume is preferably not less than-35 %,
more preferably 40% of a micro pore volume for micro pores

~having their radius of 35 to 50,000A.

In the present invention, the average particle size of

the carrier is preferably from 5 um to 1,000 4 m, more



6 --which can introduce one or nore kinds of polar functional groups into
the acrylic polymer. For exanple, a reaction of an acrylic poymer with a
pol yal kyl enepol yam ne such as ethyl enedi am ne, propanedi am ne,

di ethyl enetriam ne, tetraethyl enepentam ne, dipropylenetriamnmne or the
like, is illustrated. Preparation of the porous acrylic polyner has the
pol ar functional group is disclosed in, for exanple, JP-A-63-251402.

As a specific exanple of the above- described reacti on, there is |isted,
for exanpl e, preferally fFamhiléniah w500 & Bpol yner (e.g. pol yacr yI onitrile
particles) is treated at .a tenperature of not |ess than 100[err] C
preferably of frdheiselid satadystqampanent A95<0AL iR BPLYMEE E’éﬂ‘of t he
polymer and a m xed sol uti,on of et hgl enedi am ne and wat er. In the

present i nvedf % RERSeRt IRVEREiPRCHBPELS®Stinct i onal group is not

especially restricted, prefera fromO 01 to 50 mml, nore preferably
fromo0.1 to @9 @AndT Dﬁé-rt §FinFS‘PP‘P‘Fr’é tarrier. In the present

i nvention, the carrier m cro ore ’t‘& me of refer not | ess than
0.1 mig Mk arxemw%lwww PBRA FRA/PT, G eF R0 S¥hdi us of

100 to 5, OQCQOA, sald mcro pore volunme is preferably not less than 35
% nore pr&%’{& dof a micro pore volunme for mcro pores

(C) the above-described carrier for an olefin polymerization
catalyst comprising a porous acrylic polymer having a polar
functional group. ' |

As the transition metal compound (A) used in the solid
catalyst component for olefin polymeri'zatj_.on of the present -
invention, any transition metal compound having an olefin
polymeriz.at'ion activity may be used, for example, a
metallocene transition metal compound is listed.

Usually, the metallocene transition metal compound is
represented by the general formula ML, X, ,-

In fhe above-identified formula, Mis a transitionmetal
atom in the Forth Group or Lanthanide series of the Periodic
Table of Elements (1993, IUPAC).

The specific examples of M include, for example,
titénium atom, zirconium atom and hafnium atom as the
transition metal in the Forth Group in the Periodic Table,
and samarium as the transition metal in Lanthanide series.

A titanium atom, zirconium atom and hafnium atom are
preferred.

L in the above-described general formula is a group

This Sheet Has Been Re placed
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having their radius of 35 to 50, 000A. In the present invention, the
average particle size of the carrier is preferably fromb5 [err] mto 1,000
[err] m nore 7 Substitute sheet - 28
Decenber 2001 peferably from 1Qg[err]Jmto 500[err] m The
solid catal yst conponent for olefin polynerization of the present

i nvention conpri ses: (A) a netallocene transition netal conpound; 5 (B)
an organoal um num conpound and/ or an or ganoal um nunoxy conpound; and

(O the ahavéndeswydimpentadienytrskeléton or angroumlc@mttammg a

pol ymeri zation catalyst conprising a porous acrylic poly havi ng a

pol ar functi hetkergratigm and a growp mmgahéqammmlépﬁaﬁaﬁaew} used in
the solid catal yst component for ol efin polynerization of the gresent
invention, askeletahl dndtdplednnay bercrassdinkadieivh epahiather. aBhel efin
pol ymeri zation activity may be used. Usual Iy, the _netall ocene _
transition mgrahpcbapingoaicycldpentadienyile6ksyetan $RALRALS E0% LI a M [err] -

Xerr]. In the above-identified formula, Mis a transition nmet al
atomin the Euamplae@o@clﬁl’@ttrmdeg§§ﬂpesaoﬁu¥’ﬁ51t“ ®4riodic Table of
El ements (1993, | UPAQ). The specific exanpl es of M I pcl ude, for
exanpl e, 20 cyelepenkadienyl gzaup RduM P&@Uﬁycﬁgg 9FARR; BAYIRG An as the

transition nmetal in the Fourth Goup in_ the Periodi abl e and_ samari um
as the transFycbapaatagienyl skedgirBe R tg? caseﬁefcﬁl;&ﬁ}l{aﬁ% A

zirconium atom and hafnium atom _are Rreferr 25 L.in the
above- descri ﬁﬁﬁlﬁﬁ%F%‘FlﬁFféiﬂnﬂ%’% &her gxpmples of the substituent

include a hydrocarbon group having 1 to 20 carbon atoms, a

-

halogenated hydrocarbonl group having 1 to 20 carbon atoms
or a silyl group having 1 to 60 carbon atoms and the like,
and in the case of the polycyclic group having a
r."yclopentadienyl skeleton, the examples of the substituent
include indenyl group, fluorenyl group and the like. Moreover,
the substituent is a group having a hetero atom, the examples
of the hetero atom includes a nitrogen atom, oxygen atom,
phosphorus atom, sulfur atom and the like.

The specific example of the substituted
cyclope'ntadienyl group includes, for example,
methylcyclopentadienyl, ethylcycloéentadienyl ¢ D=
propylcyclopentadienyl, n-butylcyclopentadienyl,
is opropylcyclopentédienyl , isobutylcyclopentadienyl,
sec-butylcyclopentadienyl, tert-butylcyclopentadiényl ’
1,2-dimethylcyclopentadienyl, 1,3-
dimethylcyclopentadienyl, 1,2,3-

trimethylcyclopenﬁadienyl r 1,2,4-



8 .. having a cycl opentadi enyl skeleton or a group containing a hetero atom
and a group having at | east one cycl opentadi enyl skeleton.MiltiplelL maybe
crosslinkedw th eachother. The group having a cycl opentadi enyl skel eton
includes for exanple a cyclopentadienylggroup, a substituted

cycl opent adi enyl group and a polycyclic group having a cycl opentadi enyl
skeleton. In the case of the substituted cyclopentadienyl group, the
exanpl es of the substituent include a hydrocarbon group having 1 to 20

carbon at onstrimethy beyrixipehtadienydr,btetyanephirdeyojopentadienyk bon at ons
or a silyl group having 1 to 60 carbon atons and the like, and in the case
of the pol ycpehtametiylryclipentadienylopadt shechjkesk fhe @peaifdcexanpl es
of the substituent include indenyl group, fluorenyl group and the_like.

Mor eover, térxampbetof the podyaygliapgheup rhgvingdecyciepentagaenkinpl es

of the hetero atomincludes a nitrogen atom oxygen atom phosphorus atom
sul fur at om skelleten |inaludes indEmylspdeBhbe7ekahprbydroindenybstit ut ed
cycl opent adi enyl group includes, for exanple, nethylcyclopentadienyl,

et hyl cycl opefitucienyl and-thelikel. c/the gxanndeaf thegrann cepEadpERgadi enyl ,
| sopropyl cycl opent adi enyl, isobutyl cycl opent adi enyl, .
sec- but yl cyca opetexsliaten incdudes metbyd| apipeadrerttbutylamino,
1, 2-di met hyl cycl opent adi enyl , 1, 3-
benzylamino, methoxy, tert-butoxy, phenoxy, pyrrolyl,
thiomethoxy and the like. The group having a
cyclopentadienyl skeleton and the hetero atom may be
crosslinked or the groups each having a cyclopentadienyl
skeleton may be crosslinked each other via an alkyl group.'
such as ethylene, propylene or the like, a substituted
alkylene group such as isopropylidene, diphenylmethylene or
the like, silylene or a substituted silylene group such as
dimethylsilylene, diphenylsilylene, methylsilylsilyleneor -
the like.
X in the above-described general formula is a halogen
atém or a hydrocarbon groﬁp having 1 to 20 carbon atoms. a
is a number satisfying 0 < a £ n, and n indicates valence
of a transition metal atom (M).
| The specific examples of X in the metallocene transition
metal compodnd include, for example, fluorine, chlorine,
bromine and iodine as the halogen atom, methyl, ethyl,
-_ n-propyl, isopropyl, n-butyl, benzyl and the like as the
hydrocarbon group having 1 to 20 carbon atoms.

The specific examples of the compound in which M is



di met hyl cycl opent adi enyl, 1,2,3- trinmethylcyclopentadienyl, 1,2,4-

9 trimet hyl cycl opent adi enyl, tetranethyl cycl opent adi enyl ,

pent anmet hyl cycl opent adi enyl and the |ike. The specific exanple of the

pol ycyclic group having a cycl opentadi engl skel eton includes indenyl,
4,5,6,7-tetrahydroi ndenyl, fluorenyl and the |like. The exanple of the
group containing a hetero atomincludes nethyl am no, tert-butylam no,
benzyl am no, methoxy, tert-butoxy, phenoxy, pyrrolyl, thionmethoxy and the
li ke. The grekfFofshimhgmang Ghe ssﬁaigqcenwtmiam metial eonpounds at om nmay
be <crosslinked or the g&ou s each having a cycl opentadi enyl skel eton nmay

be crosslin&kapPxesented by the abkoverdeserihed fammulas MEhgi¥ne-apropyl ene

or the like,, a substituted alkylene group such as isopropylidene,
di phenyl net AR esr for,exprple, hig(eyrlepentadienyil) @isgodinpl ene group

such as dingthyls . ilylene, diphenylsilylene, nethylsilylsilylene or the
li ke. q&ﬁ°FHQeabB%§(ﬂ@%i%??ﬁ&ﬁ%k#ﬂﬁ%ﬂz#ﬁﬂQ@Bﬂ& ﬂ§g§°ﬁéﬂ9gen at om or

a hydrocarb%ﬁ qrouq having,1 to 20 carbon atons. a is a nunber satisfying
0 < a [err] HtS(SYGAPPRERZAEREL Vi xGaNiumd imetyl,

bis(methylcyclopentadienyl)zirconium dichloride,
bis(methylcyclopentadienyl)zirconium dibromide, "
big(methylcyclopentadienyl)zirconinmdimetyl,
bis(pentamethylcyclopentadienyl)zirconium dichloride,
bis(pentamethylcyclopentadienyl)zirconium dibromide,
bis(pentamethylcyclopentadienyl)zirconiumdimetyl, B
bis(indenyl)zirconium dichloride, bis(indenyl)zirconium
dibromide, bis(indenyl)zirconiumdimetyi, bis(4,5,6,7~
tetrahydroindenyl)zirconium dichloride, bis(4,5,6,7-
tetrahydroindenyl)zirconium dibromide, bis(4,5,6,7-
tetrahydroindenyl)zirconiumdimetyl,
bis(fluorenyl)zirconium dichloride,
bis(fluorenyl)zirconium dibromide,
bis(fluorenyl)zirconiumdimetyl,
ethylenebis(indenyl)zirconium dichloride,
ethylenebis(indenyl)zirconium dibromide,
ethylenebis(indenyl)zirconiumdimetyl,
ethylenebis(4,5,6,7-tetrahydroindenyl)zirconium
~ dichloride, isopropylidene(cyclopentadienyl-fluorenyl)
zirconium dichloride,

dimethylsilylenebis(cyclopentadienyl)zirconium



of-a transition netal atom (M. - The specific exanples of X in the
netal | ocene transition netal conpound include, for exanple, fluorine,
chlorine, bromne and iodine as the hal ogen atom nethyl, ethyl,

n- propyl, isopropyl, n-butyl, benzyl angifthe |ike as the hydrocarbon group
having 1 to 20 carbon atons. The specific exanples of the conpound in
which Mis 10 zi rconi um anong t he
metal | ocene transition netal conpounds _ represented by the above-described
formul a M. adichlaride ndimethylsilyianpbés ( brderyt) HHeSAM™ny| ) zi r coni um
di chl oride, bis(cyclopentadienyl)zirconi um dibronide,

bi s( cycl operdighlanide, rd:@ﬁﬁbﬁéis#élf}ﬁ?eblsﬂﬁrﬁrh

bi s( et hyl cycl opent adi enyl ) zi r coni um di chl ori de

bi s( met hyl cyketrahdraindanyl) zdsarninm; dichi eride,

bi s(met hyl cyc| opent_ adi_enyl ) zi r coni undi net yl ) )

bi s( pent amt%%@éﬁ%%ﬁ?F}?PP@Bﬂ#ﬂtﬂ‘%ﬁ?%l) Zirconlium

bi s(pent anet hyl cycl opent adi enyl ) zi r coni um dj.br om de,, .
bi s( pent amtdﬂﬂ'&&q%nmﬂ-?iu?ﬁ%ﬁhﬁﬂ%‘i%ﬁ)z’:ﬁ%"(qlﬁ’a’enyl ) zi rconi um

di chl oride, bjis(indenyl)zirconium_, dibrom de, . . .
bi s(i ndenyl| )d&g idey S¥cgopepradienykdimethylamindziraaddm, | ) zi r coni um

dichloride, his(4,5,86,7- . . . . .
enortae dilcsh oride, cyclopentadienylphenoxyzirconium dichloride,

dimethyl(tert-butylamino) (tetramethylcyclopentadienyl)
silanezirconium dichloride and the like.

Fur'ther,_ there can be illustrated likewise compounds
represented by changing zirqonium to titanium or hafnium in
the above-&escribed examples of zirconiumu compounds.

In the solid catalyst component for olefin
‘polymerization of the present invention, (B): an
organoaluminum compound (Bl) and/or an organoaluminumoxy .
compound (B2) is used.

As the organocaluminum compound (Bl), known ones may be
used. Preferably, an organcaluminum compound represented
by the general formula R, AlY, , (wherein R! is a hydrocarbon
group having 1 to 8 carbon atoms, Y is a hydrogen atom and ~
/ or halogen atom, and a is an integer of from 0 to 3) can
be exemplified.

The specific examples of the organoaluminum cbmpound

~ represented by the above-described formula R, AlY, ,
include, for example, a trialkylaluminum such as

trimethylaluminum, triethylaluminum, tri-n-propylaluminum,



t et+ ahydr oi ndenyl ) zi rconi um di brom de, bis(4,5,6,7-

t et rahydr oi ndenyl ) zi r coni undi net yl , bi s(fluorenyl)zirconiumdichl ori de,
bi s(fl uorenyl) zirconi um di bron de, bi s(fl uorenyl) zirconi undi netyl,

et hyl enebi s(i ndenyl ) zi rconi um di chl ori dgp et hyl enebi s(i ndenyl ) zi rconi um
di brom de, et hyl enebi s(i ndenyl ) zi r coni undi metyl ,

et hyl enebi s(4, 5, 6, 7-tetrahydr oi ndenyl ) zirconium dichloride,

i sopropyl i dene(cycl opent adi enyl -fl uorenyl) zi rconi um di chl or.i de,

di met hyl si | yeehisebutgialapdmuag; snir-nzhexphaiwpinum and they;ldkes iaje,
di met hyl silyl enebi s(indenyl)zirconium _dich|oride, . .

di net hyl si | ydinbeylaminumchlgride ayah #S GURSTHE: 3l Hinnm chior S ve,

di met hyl silyl ene(cycl opent-adi enyl -fl uorenyl)zirconi um dichl or.igde,
di phenyl si | ﬁw@wéﬁm Fiﬂ-P(SéﬁPun@ldPCHF%PYJd%-{Iummum C%Orldde:

vl opent adi SHATRRIOERISTR GRLEFLAFor Al REFHE AT IS5 no)
(tetramethyl v Qe e, a1y 1afntnin CAi Rl S Ldd Guddf A the 11ke.
methylaluminum dichloride, ethylaluminum dichloride, n-
propylaluminum dichloride, isobutylalumiiium dichloride,
n-hexylaluminum dichloride and the like; a dialkylaluminum
hydride such as dimethylaluminum hydride, diethylaluminum
hydride, di-n-propylaluminum hydride, diisobutylaluminum
hydride, di-n-hexylaluminum hydride and the like. among
them, trimethylaluminum, triethylalu;ninum and
triisobutylaluminum are preferred.

As the organcaluminumoxy compéund (B2), known
organocaluminumoxy compounds may be used. Preferably, a
cyclic aluminoxane having a structure represented by the.
general formula {-Al(Rz)-o-}b and a linear aluminoxane having
a structure repreéented by the general formula
R*(-A1(R®)=0- )c AlR’, (wherein R? and R’ indicate a
hydrocarbon group having 1 to 8 carbon atoms, all R? and all -
R’ may be th;-: same or different, respectively. Y is a
hydrogen atom and/or a halogen atom, a is an integer of from
0 to 3, each b and ¢ indicates an integer of one or more)
can be exemplified.

The specific example of R? and R? include an alkyl group

(e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,



Furiher, there can be illustrated |ikew se conpounds represented by
changing zirconiumto titaniumor hafniumin the above-described exanpl es

of zirconiunmu conpounds. In the solid catal yst conponent for olefin
.pol ynmeri zation of the present inventiopg (B): an organoal um num conpound
(B1) and/or an organoal um nunoxy conpound (B2) is used. As the

or ganoal um num conpound (Bl), known ones may be used. Preferably, an

or ganoal um num conpound represented by the general formula R err] Al Y[err]
(wher ei n R en+gernityls medpensybonandrehe ke ngMethylgoraisebutyoms Y is a
hydrogen atomand / or halogen atom and a is an integer of fromO.to 3)
can be exerppefierable, and methyheis fthe aostppreferabhe. okachduland num
conpound represented by the above-described formla R[errl Al Y[err]

i ncl ude, forc dngdisiatesaanr tategenlafifnem Jute 49, preferahlyifrdmim

triethylalum num tri-n-propylal um num

12 trii solﬁﬂﬁoal um num tri-n-hexylalumnumand the like; a

di al kyl al um num chl ori de such as di met hyl al um num chl ori de,

di et hyl al umi num &eoalyaingranpe pk%mreRanachfy; YRrdPRgcmetaods ob @ al uni num

chl oride, di-n-hexylal um numchl oride .
method is not restricted, and the aluminoxane may be prepared

according to known methods. For example, a solution of at
least one trialkylaluminum (for example, trimethylaluminum
or the like) dissolved with an appropriate organic solvent
(benzene, aliphatic hydrocarbon or the like) is contacted
with water to prepare the aluminoxane. As another methdd,
at least one trialkylaluminum (for example,
trimethylaluminum or the like) can be contacted with a metal
salt containing crystal water {for example, hydrated copper
sulfate) to jpreﬁare the aluminoxane.
The solid catalyst component for olefin polymerization
of the presént invention can be obtained by contacting a
poroﬁs acrylic polymer having a polar functional group(C)
as a carrier for an olefin polymerization catalyst with a
transition metal compound (A),and an organcaluminum -
compound and/or an organocaluminumoxy compound (B). The
order of the contact and their combination are not restricted,
however, it is preferable to, after contacting (C) With (B),
_-contact (A) fherewith, or to, after contacting (A) with (B),
contact (C) therewith. The contacting is preferably

conducted in an inert gas atmosphere, and the contact



and- the like; an al kyl al umi num di chl oride such as nethylal um num
di chl oride, ethylalum numdichloride, n- propyl al um num di chl ori de,
i sobutyl al um num di chl oride, n-hexylalum numdichloride and the like; a
di &l kyl al um num hydride such as di met hyjal um num hydri de, diethylal um num
hydri de, di-n-propylal um num hydride; diisobutylalum num hydride,
di - n- hexyl al um num hydride and the |ike. Anmong them trinethyl al um num
triethylalum numand triisobutylalum numare preferred. As the
or ganoal uni nenperataneodsd -8821e 2RAMW pretenabdiyudi tomdR9°Corfainds may be
used. Preferably, a cyclic alum noxane having a structure represented by
the generalcdntant &ipeAls (ffom (1] pinate[ter36 hodirs,| pneferably fromne
having a structure represented by the general formla .
Rlerr] (-A (HEmihutes to 24 hpunsR| ¢fhg spimentused £or therpreparatiomdi cate a
hydrocarbon group having 1 to 8 carbon atons, all err] and all Rerr]
may be the sRffrther saiidgatalystecpmponentis priefexabjydang@diphatiicand/ or a
hal ogen atom a is an integer of from .0 to 3, each b and c indicates an
i nteger of cRLVENtOF an axeRatic eeivent Mhdgh 1s inertiko gpmansitiomnyl e of
Rlerr] and R err] include an al kyl_group (e.g. nethyl, ethyl, n-propyl,
i sopropyl, Mekaly compeypdy yprgancaluminum compound and
organocaluminumoxy compound. The specific example includes
n-butane, n- hexane, n-heptane, benzene, toluene,
dichloromethane, chloroformand the like. After thecontact
of (A) and/or (B) with (C), a supernatant is filtered off
and a residual solid is washed with an inert solvent, or the
solvent is distilled off in vacuum or under inert gas flow,
however these operations may be not necessarily carried out.
The amount of the transition metal compound (A)
contained in the resulting solid catalyst component is from
0.001 mmol to 10 mmol, preferably from 0.01 mmol to 5 mmol.
in terms of a transition metal atom (M) per 1 g of the solid
- catalyst component in dry state. The atomic ratio of the
aluminum atom in {B) to the transition metal atom (M) in (A)
(Al/M) in the solid catalyst component is not less than 3,
preferably from 5 to 1,000, more preferably from 10 to 500.
The solid catalyst component obtained may be used for
polymerization in flowable dry or half dry particle form,
~ or may be used for polymerization in suspended form in an
inert solvent.

Though the solid catalyst component can be used as a



13- n-pentyl, neopentyl) and the |ike. Methyl or isobutyl is

preferable, and nethyl is the nost preferable. Each b and c indicates an
integer of from1l to 40, preferably from3 to 20. The al um noxane

i s prepared by various nethods. The neyBod is not restricted, and the

al um noxane may be prepared according to known nethods. For exanple, a
solution of at [|east one trialkylalumnum (for exanple, trinethylal um num
or the like) dissolved with an appropriate organic solvent (benzene,

al i phati ¢ hyphlpeemnization ratialysr witboutaanp¥dtreatmenti okt ti® prepare the
al um noxane. As anot her nethod, at l.east one trial kyl al um num (for

exanpl e, trprefesableheise e sobid cRER1YEE asmpPOSENAcineeonpiRAkiomnt al

salt containing crystal water (for exanple, hydrated copper  ,sulfate) to
prepare t he Wwithianmpzganoaluninupeonpoynd aadAPYAD PEGRRPRINRERMMANIES | n
polynmerization of the present invention can be obtained by contacting a
porous acrylcempinder Insthifycaspoelas thenergamealyrisum cpmpayngd and rier for
an ol efin polynerization catalyst with a_transition nmetal conpound (A), and
an or ganoal & AFIANNAIFIRURRAY 0FOBROBRY anbhe (FARR AOBPRRAFORFd (B). The
order of the contact and their conbjnation are not restricted, however, it
i s pref er ablaxemplified fesBcaragliagedy ard(H)e prefprable(eomprayidwi t h, or

to, after contacting (k?)l with (B), contact (C)_ therewith. The contactin
i s preferabld® @ trialkylaluminum' (e.g. trimethylaluminum,

triethylalun_linum, triisobutylaluminum). The ratio of the_

Al atom in the ‘added compound to the transition metal atom
(M) in the solid catalyst component (Al/M) is usually from
0.01 to 10,000, preferably from 0.1 to 1,000.

In the present invenﬁion, ‘as the monomer useq for
polymerization, any olefin, diolefin having 2 to 20 carbon
atoms or the like éan be used, also at least two monomers
can be simultaneously used to conduct copolymerization. The
specific examples of them include ethylene, propylene,
butene-1, pentene-1l, hexene-1, heptene-1,. octene-1,
nonéne-l  decene-1, hexadecene-1, eicosene-1l, 4-
methylpentene-1l, 5-methyl-2-pentene-1, vinylcyclohexane '
styrene, norbornene and the like, however, the present
invention should not be restricted to the these compounds.
As the preferred concrete example of the monomers
constituting the copolymer, ethylene and propylene,

~ ethylene and butene-1, ethylene and hexene-1, f:ropylene and
butene-1 or the like is listed, the ﬁfesent invention should

not be restricted to these compounds.



conducted in an inert gas atnosphere, and the contact
14 tenperature is -80 to 200[err]C, preferably O to 100[err]C. The
contact tine is froml mnute to 36 hours, preferably from 10 mn

24 *hours. The sol vent used for the prepggation

conponent is preferably an aliphatic solvent or an aromatic sol ve

is inert to

a transition nmetal compound, organoal um num corrpound

or ganoal um nunoxy conpound. The specific exanple includes ut an
oR%

hexane, n-hept aneThEePBWnEﬁq}é’r‘a’emetheficﬁF

i ke. After
filtered off

t he contact and/.or (B O, .a supernat ant
of analﬁu-?-@sl”él%ﬁf @Wﬁ%ﬁﬁ&ﬁqe&eﬁ%ﬁ éﬁdl ﬂegg 2%t

solvent is distilled off in vacuum or_ un ert flo hovve
i 9%«%@%&% o Can, s el | A8 Fhe, 8 pd

oper at i ons

transition rretal gPQund (A containedq in.,the resultin o] cat
EiRyer abd, Sahea An

corrponent i sEpFokhe

in ter

ase, PRIYIESRZakione  EBFye:

| f th lid
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(B) to the t

conmponent | Sggg;ﬁ; lgg%n geéﬁ.kg,t gﬁn a tric(t@drcg arb'\é»n sucthaes ng'zgng?

toluene or the like, or a halogenated hydrocarbon such as
me‘l;hylene chloride or the like, and the like, and an olefin
itself to be polymelized can be used as a solvent. The
polymerization can be conducted by any method of a batchwise
method, semi-batchwise method and conﬁinuous method,
further the éolymerization may be conducted in more than one
stages each having different reaction condition. The
polymerization temperature is from -50°C to 200°C,
preferably 0°C to 100°C. The polymerization pressure is from

normal pressure to 100 kg/cm’, preferably from normal

'pressure to 50 kg/cm’. The polymerization time is properly

determined considering the kind of the desired olefin polymer
and the reaction apparatus, and may be usually from 1 minute
to 20 hours. Further, in the present invention, a chain
transfer agent such as hydrogen or the like may be added in
polymerizat;‘.on, to regulate the molecular weight of the

clefin polymer.

EXAMPLE

The present invention will be explained in detail in

utes to

of the solid catal yst
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e, nh-
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preferably from5 to 1,000, nore preferably from 10 to 500. The solid

cat al yst conponent obtained may be used for polynerization in flowable dry
or half dry particle form or may be used for polynerization in suspended
formin an inert solvent. Thoughqthe solid catal yst conponent can be
used as a 15 pol ymeri zati on cat al yst
W thout any treatnent, it is preferable to use the solid catalyst

conponent in conbination wth an organoal um num conpound and/or an

or ganoal unm rith®Eollominguaranples [and comparasivecexampirid Hwtndth tHmpound
and the organoal um nunoxy conpound, the sanme conpounds as exenplified for
(B) are |istnet kimitedetherete abPropersdesdosian slefiin RoERPOANKUIR (e. g.
trimethylalum num triethylalumnum triisobutylalumnum. The ratio of
the Al at orthe examplefewerenpsasured bycthe aﬁ@fmmm%hoaks()m (M in the
solid catalyst conmponent (Al/H) is usually from 0.01 to 10,000, preferably
fromO0.1 to (lo@he pore vq and poxe,disgydputdan @ & RATFIAB MW ised for

pol ymeri zation, any olef in, diolefin having 2 to 20 carbon__atgons or the

li ke can be BRARITed BY aperuIyPRAFIATRIRRethed §spag FARALYZERAG, used to

conduct c_opcl)lllg/rreri zation, The .
nufactured by Micro Meritics Ltd.

(2) The average particle siié of a carrier was determined
by observation using an optical microscope.
(3) The content of a-olefin was determined using a
calibration curve made by characteristic absorptions of
ethylene and a-olefin, by using an infrared
spectrophotometer (1600' series manufactured by Perkin Elmer
Ltd.), and was expressed in terms of short chain branch number
per 1000C.
(4)MFR was measured at 190°C according to JIS K6760.
Example 1
(1) Preparation of organic polymer carrier

A 2 liter cylindrical flask equipped with a stirrer,
a2 reflux condenser and a thermometer was charged with 60 g-
of acrylonitrile~divinylbenzene copolymer (the content of —
divinylbenzene unit was 10% by weight, the micro pore volume
for micro pores having their radius of 100 to 5,000A was 0.62
ml/g, the micro pore volume for micro pores having their
radius of 35 to 50,000A was 0.71 ml/g, and the average
particle size was 50 u#m) and 206 g of diethylenetriamine

and 36 g of distilled water were added. The reaction was



speci fic exanples of theminclude ethylene, propylene, butene-1,

pent ene-1, hexene-1, heptene-|, octene-1, nonene-1, decene-1,

hexadecene- 1, eicosene-1, 4- nmethyl pentene-1, 5-nethyl-2-pentene-1,

vi nyl cycl ohexane, styrene, norbornene gagd the |ike, however, the present

I nvention should not be restricted to the these conpounds. As the
preferred concrete exanple of the nononers constituting the copolyner,
ethyl ene and propyl ene, ethylene and butene-1, ethylene and hexene-1,
propyl ene ancarpiedrut) for ghhoursat §-3Iq°§t%‘@l,i4c‘h +pEBScFRPEFAARARN shoul d

not be restricted to these conpounds. . .

16 Thbigeid was filteredwtibhdand the okkained sgligdwagwashd 5 | quid
phase pol yneri zation nethod and a gas phase polynerization_nethod can be
adopt ed. As twicewibb: liten ofidistid ed watrer phdsElpwablesridd Gr8 there
are listed an aliphatic hydrocarbon such as butane, pentane, heptane,

oct ane or th@)rW4§L°h§?¥ﬂQ§%HM VagpeR odEY BR%- such as benzene, tol uene or
the like, or a halogenated hydrocarbon_such as l.ene chl or,ide or the

like, and the |iidhe Fe§udtiggerarrierLQX ran £ H{)Ih €FdFacd e used as
a sol vent. The polyierjzation cap be congucted by 30y ek nod,of b
to 5,000A of 0.46 ml/g , a pore volume in the pore radius
of frﬁm 35 to 50,0002 of 0.48 ml/g and an average particle
size of 45 7 m.
(2) Preparation of solid catalyst component
An inner aﬁmosphere of a 200 ml flask equipped with a
stirrer, a dropping funnel and a thermometer was replaced
with nitrogen, then 8.05 g of the carrier prepared in (1)
was charged to the flask. Toluene (100 ml) was added to
obtain a slurry, after cooling_to 4°C, 20.4 ml of a toluene
solution of methylaluminoxane (1.97 mmol/ml, manufactured
by Toso Akzo Ltd.) was added dropwise to evolve a gas. After
stirring for 30 minutes at 4°C and 2 hours at 25°C, the
supernatant was removed by filtration, then washing with 100
ml of toluene was repeated three times. Then 73.1 ml of a -
toluene solution of ethylenebisindenylzirconium dichloride
(2.2 £ mol/ml) was added, and the resulting mixture was
stirred at room temperature for one hour. The supernatant
_ liquid was removed by filtration, and the resulting solid

was washed twice with 100 ml of toluene and once with 100

ml of hexane, and a flowable solid catalyst component was



method, sem -batchw se nethod and conti nuous nmethod, further the

pol yneri zati on may be conducted in nore than one stages each having
different reaction condition. The polynerization tenperature is from
-50{err]C to 200[err]C, preferably O[eqgl C to 100[err]C.

Thepol yneri zati onpressure is from normal pressure to 100 kg/cnferr],
preferably fromnormal pressure to 50 kg/cnferr]. The polynerization tine
is properly determ ned considering the kind of the desired ol efin polymner
and the reaobtasnagphyavacyumdtryimg.be usually from1 mnute to 20 hours.
Further, in the present invention, a chain transfer agent such as_hydrogen
or the |ike may bBhusdktainedpsdlhd qataliyst cospprgt AantaidedoPethl ar

wei ght of the olefin polyner. EXAMPLE The present invention wll
be expl ai ned 4 modeefijzingenium and 2.74 mmol of aluminum per 1 g ofjthe {he

fol |l ow ng exan‘EI.es and conparative exanples, but it is not limted
thereto. Propeiifiegabalyst stampanRed$nponent in t he exanpl és were neasured
by the following nethods. (1) The pore volume and-pore distribution of a
carrier were(3)nBalymeEbiaF% ur ypenet r at i onnmet hodusi ngPORELYZER 9310

An autoclave having an inner volume of 400 ml equipped
with a stirrer was evacuated, charged with 96 g of butane
and 4 g of butene-1 and the resulting mixture was heated to
70°C. After this heating, ethylene was added to give a
partial pressure of 6 kg/cm’, and after the syétem was
stabilized, 1 ml of a heptane solutionof triisobutylaluminuin o
(1 mmol/ml) was added, subsequently 8.9 mg of the solid
catalyst component prepared in (2) was added.
Polymerization was carried out at 70°C with feeding of
ethylene so that the total pressure was kept constant. Sixty
minutes after, the polymerization was terminated by adding
3 ml of ethanol. An olefin copolymer was obtained in an
amount of 20.6 g, and there was rgcognized no adhesion of
the polymer to the inner wall of the autoclave. The
polymerization activity per transition metal was 2.3 X 10° -
(g/mol).

The SCB and MFR of the resulting olefin polymer were
19.6 and less than 0.1 g/10 minutes, respectively.

Example 2
(1) Preparation of carrier for olefin polymerization

catalyst



manuf actured by Mcro Meritics Ltd. (2) The average particle size of a
carrier was determ ned by observation using an optical m croscope. (3)
The content of a-olefin was determned using a calibration curve nade by
characteristic absorptions of et hyl enggand a-ol efin, by using an infrared
spectrophot oneter (1600 series manufactured by Perkin El ner Ltd.), and
was expressed in ternms of short chain branch nunber per 1000C. (4) MFR
was neasured at 190[err] C according to JI'S K6760. Exanple 1 (1)
Preparation of orBadiXkiter owlindaiciadr £lask egquipped aritdy|a SELLESE /| ask
equi pped with a stirrer, a reflux condenser and a thernoneter was_charged
with 60 g of meflixrdandensedi andya hezmenet@rowaaeehanrgrd sdthedd - &f
di vi nyl benzene unit was. 10% by weight, the mcro pore volune for micro
pores havi nggta®acryidnitrbieddiviny heyzenegepolymer (thg cankens efo pore
volume for mcro pores having their radius of 35 to, 50, 000A was 0.71 m /g,
and the aver djwinplbenzer unitcwagsl 0fobycveight atlernicEP gore volume
di ethylenetriamne and 36 g of distilled water were added. The reaction
was for micro pores having their radiyg of 100 to 5,000A was 0.62
ml/g, the micro pore velume for micro pores having their
radius of 35 to 50,000A was 0.71 ml/g, and the average
parf:icle size was 50 um) and 356 g of ethylenediamine and
78.9 g of distilled water were added. The reaction was
carried out for 7.5 hours at 130°C, the supernatant liquid
was removed off by filtration, and the obtained solid was "
washed twice with 1 liter of distilled water. A flowable
solid (36.3 g) was obtained by vacuum drying.

The resulting carrier for an olefin polymerization
catalyst had a pore volume in the pore radius of from 100
to 5,000A of 1.31 ml/g , a pore volume in the pore radius
of from 35 to 50,000A of 1.56 ml/g and an average particle
size of 40 um. .

(2) Preparation of solid catalyst component

An inner atmosphere of a 100 ml flask equipped with a -
stirrer, a dropping funnel and a thermometer was replaced
with nitrogen, then 0.921 g of the carrier prepared in (1)
was charged to the flask. Toluene (40 ml) was added to obtain
a slurry, after cooling to 4°C, 4.67 ml of a toluene solution
of methylaluminoxane (1.97 mmol/ml, manufactured by Toso

Akzo Ltd.) was added dropwise toevolveagas. After stirring



carvried out for 4 hours at 130[err]Cto 140[err]C the supernatant |iquid
was filtered off, and the obtained solid was washed twice with 1 |iterof
distilled water. A flowable solid (158 g) was obtained by vacuum dryi ng.
The resulting carrier for an olefin polgferization catalyst had a pore
volune in the pore radius of from100 to 5, 000A of 0.46 mM/g , a pore
volume in the pore radius of from35 to 50, 000CA of 0.48 m /g and an
average particle size of 45 [err]m (2) Preparation of solid catalyst
conponent  for 3thminnsesatdBrand: 265 howo® atl 25[Gs khegauperuatant a
stirrer, a dropping funnel and a thernoneter was replaced wth nitrogen,
then 8.05 g wAs remoyedrbyfijteation, thepWashing withfdimi ofi telyensk.

Tol uene (100 m) was added to obtain a slurry, after cooling to 4}err]C,
20.4 nl of Wap|nepRatesitwices Themelhnd Mlumfhaxeduenreogolnbionio

manuf actured by Toso Akzo Ltd.) was added dropwi se to evolve a gas. After
stirring forethyignehisindenylzircopium dighkaride {23[-2r Y BO1{ME) WaAer nat ant
was renmoved by filtration, then washing with 100 m of toluene was
repeated t hr%‘idqcl'rr@é?d theh regulting gpixture| vas SGigrrad & goom

et hyl enebi si.ndenyl zirconium dichloride (2.2 [err] nol/m) was added, and
the resul ti rfge'?ﬁ%/&'%”é'?/\/af?r opey P@Hraft %rﬁ."tﬂﬁ%ﬁéré&’l’ﬁr ¢1iAy doY‘I;éshour. The
D TRl AL A S TS BTS20 P el Ll epl 1 s
f1 ovabl e SOltiwdic%atwail sgocncl)fpoop %g&u\é%g and once with 50 ml1 of hexane,
and a flowable solid catalyst component was obtained by
vacuum drying.
‘Thus obtained solid catalyst component contained 15.3
A'mol of zirconium and 5.23 mmol of aluminum per 1 g of the
solid catalyst component. |
(3) Polymerization
‘An autoclave haviné an inner volume of 400 ml equipped
with a stirrer was evacuated, charged with 96 g of butane
and 4 g of bl:'ltene-l' and the resulting mixture was heated to
70°C. After this heating, ethylene was added to give a
partial pressure of 6 kg/cm’, and after the system was
stabilized, 1 ml of a heptane solution of triisobutylaluminum -
(1 imnol/ml) was added, subsequently 10.8 mg of thé solid
catalyst component prepared in (2) was added.
Polymerization was carried out at 70°C with feeding of
_ ethylene so that the total pressure was kept constant. After

30 minutes, the polymerization was terminated by adding 3

ml of ethanol. An olefin copolymer was obtained in an amount



19-: obtai ned by vacuum dryi ng. - Thus obtai ned solid catal yst
conponent contained 9.86 [err] nol of zirconiumand 2.74 mol of al um num
per 1 g of the solid catalyst conponent. (3) Polynerization An
autocl ave having an inner volume of 4008 equipped with a stirrer was
evacuated, charged with 96 g of butane and 4 g of butene-1 and the
resulting mxture was heated to 70[err]C. After this heating, ethylene was
added to give a partial pressure of 6 kg/cnferr], and after the system was
stabilized, 4&f17.6fgaahdfthere was recognibgzed ma adives idmbfitihapolyfermol / nl)
was added, subsequently 8.9 ng of the solid catalyst conponent prepared in
(2) was addete th®linnezn malilowfivdbecantocliavet fherPodymegiwathioheedi ng of
ethyl ene so that the total pressure was kept constant Sixty mnutes
after, the patyirsity pewmrtnansitden metall wgsaddl ¥ 18" ndgMmolexshanol . An
ol ef in copolynmer was obtained in an anount of 20.6 g, and there was
recogni zed no adiihg &BoAndi MERpof \the nesulitdngnedefinl polymenavexe ocl ave.
The polynerization activity per transition nmetal was 2.3 X 10[err]
(g/ mol ) . 20.9 and less than 0.1 g/10 minutes, respectively.
Example 3
(1) Preparation of carrier for olefin polymerization
catalyst
A2 liter cylindrical flask equipped with a stirrer,
a reflux condenser and a thermometer was charged with 71.1
g of acrylonitrile-divinylbenzene copolymer (the content of
divinylbenzene unit was 10% by weight, the micro pore volume
for micro pores having their radius of 100 to 5,000A was 0.62
ml/g, the micro pore volume for micro pores having their
radius of 35 to 50,000A was 0.71 ml/g, and the average
particle size was 50 4 m) and 447 g of propanediamine and.
78.9 g of diétilled water were added. The reaction was
carried out for 7.5 hours at 130°C, the supernatant liquid
was removed off by filtration, and the obtained solid was
washed twice with 1 liter of distilled water. A flowable -
solid (42 g) was obtained by vacuum drying.
The resulting carrier for an olefin polymerization
catalyst had a micro pore volume for micro pores having their
~ radius of from 100 to 5,000 of 0.54 m1/g , a micro pore volume
~ for micro pores having their radius of from 35 to 50,000A

of 0.64 ml/g and an average particle size of 45 u m.



The: SCB and MFR of the resulting olefin polyner were 19.6 and | ess than
0.1 g/10 mnutes, respectively. Exanple 2 (1) Preparation of carrier for
ol efin polynerization catalyst 20

A Zliter cylindrical flask equipped withy a stirrer, a reflux condenser
and a thernoneter was charged with 71.1 g of acrylonitrile-divinylbenzene
copol yner (the content of divinylbenzen unit was 10% by weight, the mcro
pore volune for mcro pores having their radius of 100 to 5, 000A was 0. 62
m /g, the m q2g preparation 66rsolid carakysthaodmppnendei r radi us of 35 to
50, 000A was 0.71 m /g, and the average particle size was 50 [err] m) and
356 g of ethyl enednainner atinosgheXegodif adl @l inll £daskt equipped adctda The
reaction was carried out for 7.5 hours at 130[err] C, the supernatant
liquid was s&doved,oafdbgpping rfamnel aaddat hherometer was iréplasedwashed
twice with 1 liter of distilled water. A flowable solid (36.3 g) was
obt.ai ned by withunitrggem, then 0.8Aé geasliitthengarziercpréparead im ¢fin
pol ynerization catalyst.had a pore volune in the pore radius of from 100
to 5, 000A of waszzhanged to fhedilasis uReluene (S0l xwag@dded to obtain

a slurry, after cooled to 4°C, 6.44 ml of a toluene solution

of methylaluminoxane (1.97 mmol/ml, manufactured by Toso

Akzo Ltd. ) was added dropwise to evolveagas. Afterstirring

for 30 minutes at 4°C and 2.5 hours at 25°C, the supernatant .

was removed by filtration, then washingwith 100 ml of toluene

was repeated three times. Then 19.0 ml of a toluene solution

of ethylenebisindenylzirconium dichloride (2.0 4 mol/ml)

was added, and the resulting mixture was stirred at room

temperature for one hour. The supernatant liquid was

removed by filtration, and the resulting solid was washed

twice with 50 ml of toluene and once with 50 ml of hexane,

and a flowable solid catalyst component was obtained by

vacuum drying.

Thus obtained solid catalyst component contained 23.0

s mol of zirconium and 6.60 mmol of aluminum per 1 g of the =

solid catalyst component.

(3) Polymerization

An autoclave having an inner volume of 400 ml equipped
with a stirrer was evacuated, charged with 95 g of butane
and 5 g of butene-1 and the resulting mixture was heated to

70°C. After this heating, ethylene was added to give a



of<from35 to 50, C00A of 1.56 m /g and an average particle size of 40
[errm. (2) Preparation of solid catal yst conponent An i nner
atnosphere of a 100 m flask equi pped with a stirrer, a dropping funnel
and a thernoneter was replaced wth nibgogen, then 0.921 g of the carrier
prepared in (1) was charged to the flask. Toluene(40 m) was added to
obtain a slurry, after cooling to 4[err]C, 4.67 m of a toluene solution
of net hyl al um noxane (1.97 nmol/m, manufactured by Toso AkzolLtd.)
wasaddeddr oppastiadvpressyrs. of\f§ cgtam’; i apd after the system was
21 for 30 minutes at 4[err]C and 2.5 hours at 25[err]C, the supernatant
was renoved Bgabilized; dml ofarheptarneagoluntionoffiridsobytydaduminam
repeated twice. Then 13.8 nl of a toluene solution of ]
et hyl enebi si fdempp2/ntdrwasn added osubsegrentiyr B} 4nwg/ af) thassolidided, and
the resulting mxture was stirred at room tenperature for one hour. The
super nat ant FR§alyshoeomperent, repared dnaiRdnwagnddded-resul ting solid was
washed twice with 50 mi of toluene and once with 50 mi of hexane, and a
f1 owabl e sol Pelymesigation Wamaartied evtaptedoly withyfasdimgy ofg.
Thus obtained solid catal yst conmponent contained 15. 3
. ethylene so that the total pressure was kept constant.
twenty minutes after, the polymerization was terminated by
adding 3 ml of ethanol. An olefin copolymer was obtained
in an amount of 21.1 g, and there was recognizéd no adhesion
of the polymer to the inner wall of the autoclave. The
polymerization activity per transition metal was 3.3 X 10° .
(g/mol).
The SCB and MFR of the resulting olefin polymer were
22.8 and 0.316 g/10 minutes, respectively.
Example 4
(1) Preparation of solid catalyst component
An inner atmosphere of a 100 ml flask equipped with a
stirrer, a dropping funnel and a thermometer was replaced
with nitrogen, then 2.10 g of the carrier prepared in Example
1(1) was charged to the flask. Toluene (40 ml) was added -
to obtain a slurry, 12.6 ml of a heptane solution of
triisobutylaluminum (1.0 mmol/ml) was added dropwise to
evolve a gas. After stirring for 2 hours at room temperature,
the supernatant was removed by filtration, then the residual
solid was washed with 40 ml of toluene. Toluene (30 ml) was

added to make a slurry again, 13.3 ml of a toluene solution



[erf]nol of zirconiumand 5.23 mmol of alumnumper 1 g of the solid
cat al yst conponent. (3) Polynerization An aut ocl ave having an inner
vol unme of 400 m equipped wth a stirrer was evacuated, charged with 96 g
of butane and 4 g of butene-1 and the pgsulting m xture was heated to
70[err]C. After this heating, ethylene was added to give a partial
pressure of 6 kg/cnferr], and after the systemwas stabilized, 1 mM of a
hept ane sol ution of triisobutylalumnum (1 nmol/mM ) was added,
subsequent | yofOmethylaluninoxasie d1.83t ainpd/mdonpanefiacpuredrbyl Tasq 2) was
added. Pol ynerization was carried out at 70[err]C with feeding of
et hyl ene so Akze Ltds )twasiaddeddropeisatolenlusomgrant Afferstigoing nut es,
t he pol ynerization was term nated by adding 3 nl of ethanol. An olefin
copol yner wefonAGimiauties ah roasuftemperature and 2 hours at 80°C, the
22 of 17.5 g, and there was recogni zed no, adhesi on of the polyne to
the i nner waSYPe¥N3FANG WRScFemeved by %bl“}'lﬁﬁl-%&t tHen waghing W-tBeW
transition metal_ was 2.1 X.10[ ?gig;glm_ The SCB and MFR of the
resul ti ng ol®kiof Eelyape Was Eep eeckimesian Telyegﬁlb‘*matw
respectivel Exanpl e 3
P y dded trgpmake a slurry again, 4.80 ml of a toluene solution
of dicyclopentadienylzirconium dichloride (0.035 4 mol/ml)
was added, and stirring at room temperature was conducted
for one hour. The supernatant liquid was removed by
filtration, and washing was conducted three times with 40
ml of toluene and once with 40 ml of hexane, and a flowable
solid catalyst component was obtained by wvacuum drying.
Thus obtained solid catalyst component contained 32.9
s mol/g of zirconium and 6.08 mmbl/g of aluminum.
(3) Polymerization
An autoclave having an inner vol_uine of 400 ml equipped
with a stirrer was evacuated, charged with 85 g of n-butane
and 15 g of butene-l1 and the resulting‘ mixture was heated
to 70°C. After this heating, ethylene was added to give a
partial pressure of 6 kg/cm’, and after the system was
stabilized, 1ml of a heptane solutionof triisobutylaluminum
(1 mmol/ml) was added, subsequently 60.0 mg of the solid
catalyst component prepared in (1) was added.
~ Polymerization was carried out at 70°C with feeding of
ethylene so that the total pressure was kept constant. Sixty

minutes after, the polymerization was terminated by adding



(1)-Preparation of carrier for olefin polynerization catalyst A2
liter cylindrical flask equipped with a stirrer, a reflux condenser and a
t hernoneter was charged with 71.1 g of acrylonitrile-divinyl benzene

copol yner (the content of divinylbenzepg unit was 10% by weight, the mcro
pore volunme for mcro pores having their radius of 100 to 5, 000A was 0. 62
m/g, the mcro pore volune for mcro pores having their radius of 35 to
50, 000A was 0.71 m /g, and the average particle size was 50 [err]m and
447 g of propamkdofinetianoll X8 6lefixt cbpxilymex] west @btadnedaddedn The
reaction was carried out for 7.5 hours at 130[err]C, the supernatant
liquid was amouwedDHiZL S8y of,i Bhdathere wasl ndoognizednad sdhesionsof washed
twice with 1 liter of distilled water. A flowable solid (42 g) was

obt ai ned by vheupelymex rkp the innehewadluofitiyecautdciaves Iheol efin

pol ynerization catalyst had a mcro pore volune for mcro_ pores h?w ng
their radi upolymérizaticom agtsvlmmemtranssnmn/q;tad wiasr b- boXelQol une

for mcro pores having their radius of from35 to 50, 000A of 0.64 n/g and

an average ptg{ma@l k. size of 45 [err] m

23 (2) Preparation of solid catal yst conponent
_ The SCB and MFR of the resulting olefin polymer were

22.6 and 0.63 g/10 minutes, respectively.
Comparative Example 1
(1) Preparation of solid catalyst component

An inner atmosphere of a 100 ml flask eguipped with a
stirrer, a dropping ‘funnel and a thermomete-r was replaced .
with nitrogen, then 1.21 g of acryl6nitrile-divinylbenzene
copolymer (.the content of divinylbenzene unit was 10% by
weight, the micro pore volume for micro pores having their
radius of 100 to 5,000A was 0.62 m1/g, the mici'd pore volume
for micro éorés having their radius of 35 to 50,000A was 0.71
ml/g, and the average particle size was 50 4 m). Toluene (25
ml) was added to make a slurry again, 3.07 ml of a toluene
solution of methylaluminoxane (1.97 mmol/ml, manufactured
by Toso Akzo Ltd.) was added dropwise. After stirring for
30 minutes at 4°C and 2.5 hours at 25°C, the supernatant was
removed by filtration, then washing with 50 ml of toluene
was repeated twice. Toluene (40 ml) was added to make a
slurry again, 12.1 ml of a toluene solution of
ethylenebisindenylzirconium dichloride (2.0 4 mol/ml) was

added, and stirring at room temperature was conducted for



An.inner atnosphere of a 100 m flask equipped with a stirrer, a dropping
funnel and a thernoneter was repl aced with nitrogen, then 0.846 g of the
carrier prepared in (1) was charged to the flask. Toluene (50 m) was
added to obtain a slurry, after coolegyto 4[err]C 6.44 nl of a toluene
sol ution of net hyl al um noxane (1.97 nmml/m , manufactured by Toso Akzo
Ltd.)was added dropwi se to evolve a gas. Afterstirring for 30 mnutes at
4[err]C and 2.5 hours at 25[err]C, the supernatant was renoved by

filtration, tJpmeeshi Mhedipesdiftdtit iqhod Witcremdved bePERiwshtildme ti nes.
Then 19.0 m of a toluene solution of “et hyl enebi si ndenyl zi r coni um

dichloride (and Washling0oWa#! dondudteddlite Witht e MPSHf ttdkhetietande was
stirred at room tenperature for one hour. The supernatant |iquid was

renmoved by fidniceawii®h, 58nglt b Kéxand, Hhd d ifiovableasbddd chvalgswi th 50
m of toluene and once with 50 nl of hexane, and a flowabl e solid

catal yst conpompdhentswabt abt®indéd by weouiin @ryiing. Thus obt ai ned
solid catal yst conponent contained 23.0 [err] nol of zirconiumand 6. 60

nol  of al um num phuslotaindd1solidl catayst romponenencotained 7.67
Pol ynmeri zati on An-aut ocl ave having an inner volunme of 400 m equi pped

W th a stirrermedggeocaitreoniwminaagbd Jig enft} /gy off Alumdaumandritese of
butene-1 and the resulting m xture was heated to 70[err]C. After this.
heati ng, ethgbatentasvertisdalbegiasscampared with the case in which the
carrier of acrylic organic polymer having a polar functional
group was used.
(3) Polymerization
An autoclave having an inner volume of 400 ml equipped'
with a stirrer.wa.s evacuated, charged with 95 g of n-butane
and 5 g of butene-1 and the resulting mixture was heated to
70°C. After this heating, ethylene was added to give a
partial pressure of 6 kQ/cm‘, and after the system was
stabilized, 1ml of a heptane solutionof triisobutylaluminum
(1 mmol/ml) was added, subsequently 11.7 mg of the solid
cafalyst component prepared in (1) was added.
Polymerization was carried out at 70°C with feeding of
ethylene so that the total pressure was kept constant. Sixty
minutes after, the polymerization was terminated by adding
3 ml of ethanol. An olefin copolymer was obtained in an
amount of less than 0.2 g, and the polymerization activity
per transition metal was far lower than the case in which

the carrier of an acrylic organic polymer having a polar

functional group was used.



24~ . partial pressure of 6 kg/cnferr], and after the system was

stabilized, 1 mM of a heptane solution of triisobutylalumnum (1 mmol/m)
was added, subsequently 8.4 ng of the solid catalyst conponent prepared in
(2)" was added. Polynerization was carrpgd out at 70[err]C with feeding of
ethylene so that the total pressure was kept constant. twenty m nutes
after, the polynerization was term nated by adding 3 m of ethanol. An
ol ef in copolyner was obtained in an amount of 21.1 g, and there was
recogni zed nCompieative Exdmple 200l yner to the inner wall of the autoclave.
The polynerization activity per transition netal was 3.3 X 10[err]

(g/nol). (1) Theepdiatiimh MiR cafrriier forublefiin opelymemizatiion were 22.8
and 0.316 g/ 10 m nutes, respectively. Exanple 4 (1) Preparation of solid
cat al yst conpatahyst An i nner atnosphere of a 100 m flask equi pped

with a stirrer, a dropping funnel and a thernoneter was replaced wth

nitrogen, then 2.After @an tihperoatmnaspherspafed 1 dlibeanfilaskl€gdyippad char ged
to the flask. Toluene (40 mM) was added to obtain a slurry, 12.6 m of a
hept ane sol uwwithh afstirremolaudpoppingnfungel Oandod /thermemeteattiadsdr opwi se

to
replaced with nitrogen, 21.4 g of styrene-divinylbenzene

copolymer (the content of divinylbenzene unit was 30% by

weight, micro pore volume for micro pores having their radius

of 100 to 5,000A was 1.08 ml/g, the micro pore volume for .
micro pores having their radius of 35 to 50,000A was 1.36
ml/g, and the average particle size was 40 A4 m) was charged
to the flask. | |

Dichloromethane (400 ml) was added to make a slurry,

and to the slurry was added 48.8 g of aluminum trichloride
at 3°C with stirriﬁg. Subsegquently, 22 ml of acetyl chloride
was gradually added dropwise at 3°C, after completion of the
addition, reaction was carried out for 3 hours at 25°C, then
4 hours at 35°C. After 'cooled to 3°C, an aqueous solution
of 100 ml of 37 % hydrochloric acid and 300 ml of distilled
water was gradually added dropwise with vigorous stirring.
The liquid portion was removed by filtration, the resulting
residue was washed successively with 200 ml of distilled
water, 200 ml of ethanol, 200 ml of acetone and 200 ml of

~ hexane, and vacuum drying was conducted to obtain 23.5 g of
a white flowable solid.

An inner atmosphere of 200 ml flask equipped with a



evolve a gas. After stirring for 2 hours at roomtenperature, the
supernatant was renoved- by filtration, then the residual solid was washed
with 40 m of toluene. Toluene (30 n) was added to nake a slurry again,
13.3 ml of a toluene solution 29 25  of
met hyl al um noxane (1.97 mol/m, manufactured by Toso AkzoLtd.)was

addeddr opwi set oevol veagas. Afterstirring for 30 mnutes at room
tenperature and 2 hours at 80[err]C, the supernatant was renoved by

filtration, %?%Pré@,s@ ra Mk cdiienE e fandoh Ueermife e Wasegepacadt i nes.
Tol uene (40 was added to nmake a slurry again, 4.80 m of a toluene

sol ution of udik Ve Regemdiaey [12.5C gnbeMeHeCAbPLaEEd (Fo Db f¥end ol /nl)

was added, and stirring at roomtenperature was conducted for one hour.

The super nat ghtaindtligh \Wssdrdbedcdbbye Wwhb! ERarged Db Vs FASIES
conducted three tines with 40 m of toluene and once with 40 nml of hexane,

and a fl owabyerh£01 (40319 ¥k adAEACES Hakecs sty pad tis vasiaddedi ng.
Thus obtained solid catal yst conponent contained 32.9 [err] nol/g of

zi rconi um angrLadi IPR solekiahusi Bugnof (sHdiial Yoeohydride in 50 ofh
aut ocl ave having an inner volume of 400 ml equipped wth a stirrer was
evacuat ed, chpaGactaqiddusibodiah hydeokdde solutionat 3°C withstirring,
to evolve a gas. After completion of the addition, reaction
was conducted for 12 hours at 25°C, and 20 ml of acetone was
added g_raduaily at 3 °C. The liquid portion was removed by -
filtration, the resulting residue was washed successively
with 100 ml of distilled water, 100 _ml- of methanol and 109 ’
ml of hexane, and vacuum drying was conducted to obtain 9.63
g of a white flowable sblid. | |
The resulted carrier for an olefin polymerization
catalnyst had a micro pore volume for micro pores having their
radius of 100 to 5,000A of 1.21 ml/g, a micro pore volume
for micro péres having their radius of 35 to 50,000A of 1.36
ml/g, and an average particle size of 40 um.
(2) Preparation of solid catalyst component
~ An inner atmosphere of a 100 ml flask equipped with a
stirrer, a dropping funnel and a thermometer was replaced
with nitrogen, then 0.992 g of the carrier prepared in (1)
was charged to the flask. Toluene (50ml) was added toobtain
~ a slurry, after cooled to 4°C, 2.52 ml of a toluene solution

of methylaluminoxane (1.97 mmol/ml, manufactured by Toso

Akzo Ltd.) was added dropwise to evolveagas. Afterstirring



ands 15 g of butene-1 and the resulting m xture was heated to 70[err]C
After this heating, ethylene was added to give a partial pressure of 6
kg/cnferr], and after the systemwas stabilized, 1 m of a heptane
solution of triisobutylalumnum (1 mohpymM) was added, subsequently 60.0
ng of the solid catalyst conponent prepared in (1) was added.

Pol ynmeri zation was carried out at 70[err]C with feeding of ethylene so
that the total pressure was kept constant. Sixty mnutes after, the

pol ynmeri zat i Grop39 mEfwte atdaily anddd 'Y hours at 25°C, the supernatant
26 3 m of ethanol. An olefin copolyner was obtained in an anount of

21.9 g, and m@rsemea;??omnmim,a'@lﬁeﬁm%nqhg witle501y8etdlxuenee | nner
e

wal | of the autoclave. pol ynmeri zation activity per transition netal

was 1.1 X 10fwais Fepedtiédtwice. Then, /1@ 2L ARD]1YeRe Was Badeastd mwaka ol efin
pol ymer were 22.6 and 0.63 g/10 m nutes, respectively. Conparative

Example 1 ( h)sﬂumaﬁgamn ant tothelstarely wils adde6£61 ml of a tdlueheer
at nosphere of a 100 flask equi pped with a stirrer, a dropping funnel

and a t her nomelatioasof éthyledebisihdenylofetonivedithddridef (2.0 u
acrylonitrile-divinyl benzene

mol/ml) was added, and the reaction mixture was stirred at
room temperature for one hour. The supernatant liguid was
removed by filtration, and washing was conducted twice with
50 ml of toluene and once with 50 ml of hexane, and a flowable
sglid catalyst component was obtained by vacuum drying.

Thus obtained_ solid catalyst component contained 9.87 ’_
4 mol of zirconium and 2.50 mmol of aluminum per 1 g of the -
solid catalyst component.
(3) Polymerization

An autoclave having an inner volume of 400 ml equipped
with a stirrer was evacuated, charged with 95 g of butane
and 5 g of butene-1 and the resulting mixture was heated to
70°C. After this heating, ethylene was added to give a
partial pressure of 6 kg/cm’, and after the system was
stabilized, 1ml of a heptane solutionof triisobutylaluminum ~
(1 mmol/ml) was added, subsequently 9.4 mg of the solid
catalyst component prepared in (1) was added.
Polymerization was carried out at 70°C with feeding of
ethylene so that the total pressure wa.s kept constant. Sixty

minutes after, the polymerization was terminated by adding

3 ml of ethanol. An oclefin copolymer was obtained in an



copol ynmer (the content of divinylbenzene unit was 10% by weight, the mcro
pore volume for mcro pores having their radius of 100 to 5, 000A was 0. 62
m/g, the mcro pore volume for mcro pores having their radius of 35 to
50,000A was 0.71 nl/g, and the averagegparticle size was 50 [err] nm).
Toluene (25 nl) was added to nmake a slurry again, 3.07 ml of a toluene

sol ution of nethylal um noxane (1.97 mol /M, manufactured by Toso Akzo
Ltd.) was added dropwi se. After stirring for 30 mnutes at 4[err]C and 2.5

hours at 25[ ghéhst dhdos¥pandatiére Was ré@&?hideb)mé iddHedfion oft BRE Washi ng
with 50 mM of toluene was repeated twi ce. Toluene (40 m) was added to

nmeke a sl urpylpger nto ithd ifinedf walllobetBesghtbtDave! The
et hyl enebi si ndenyl zi rconium di chloride (2.0 [err] nol/m) was added, and

stirring at pobyméeigetidn aeti®itgopetictrshdiion metal was 1.2X 10°
27 one hour. The supernatant liquid was renoved by filtration, and
washi ng was ¢g/molyed twice with 50 m of toluene and once with 50 m of
hexane, and a fl owable solid catalyst conponent was obtai ned by vacuum
dryi ng. THilee EOBianddMER| 6f i atesiltimypolefincpolpnerdverd? [err]
mol /g of zirconiumand 1.18 mmol /g of alum num These contents were
smal | er as cbhhphrant Vi L127g/d Oc minutesywhrespedtively.

Comparative Example 3 |

(1) Preparation of solid catalyst component

An inner atmosphere of a 200 ml flask equipped with a -

stirrer, a dropping funnel and a thenﬁometer was r:eplaced

with nitrogen, then was charged with 9.78 g of silica (ES70X,

manufactured by Cross Field Ltd.) which has been calcined

for 5 hours at 300°C under nitrogen flow. Toluene (120 ml)

was added to obtain a slurry, 34.8 ml of a toluene solution

of methylaluminoxane (manufactured by Toso Akzo Ltd., 1.97

mmol/ml) was gradually added dropwise to evolve a gas. After

stirring for 30 minutes at 4°C, and further for 5 hours at

80°C, the supernatant was removed by filtration, then the

residual solid was washed twice with 100 ml of toluene.

An inner atmosphere of 100 ml flask equipped with a

stirrer, a dropping funnel and a thermometer was replaced

with nitrogen, then was charged with 1.10 g of the resulting

methyaluminoxane treated silica. Toluene (50 ml) was added

- to make a slurry, 7.49 ml of a toluene solution of

ethylenebisindenylzirconium dichloride (2.0 t mol/ml) was

added, and the resulting mixture was stirred at room



carrier of acrylic organic polymer having a polar functional group was

used. (3) Polynerization An aut ocl ave having an inner volunme of 400
m equipped wth a stirrer was evacuated, charged with 95 g of n-butane
and”5 g of butene-1 and the resulting mysture was heated to 70[err]C.

After this heating, ethylene was added to give a partial pressure of 6
kg/cmerr], and after the systemwas stabilized, 1 m of a heptane
solution of triisobutylalumnum (1 nmol/mM) was added, subsequently 11.7

g of the sokkfipe¢atabStos G HIHr I PRET §péPndtdnt\Gias? oved by
Pol ynmeri zati on was carried out at 70[err]CW|th feeding o t hyl ene so

that the tot #ilBrassohf theSrddiiuewas &ashed%w&tdé with Hb‘iﬂ &f E%Fuehae

pol ynmeri zation was term nated by adding 3 of ethanol. An olefin

copol yner vaan@himte@dthns@ml £ NUeKane, hﬁasa tfhaaaﬁla &lﬁi‘éaEEQ st
pol ymerization activity per transition netal was far |ower than the case

in which theomponest wis asbteindd byokadtudm BeyiAGL having a polar
functional group was used. 28
Conpar at i ve Exanptieug o_btained solid catalyst component contained 13.6
s mol/g of zirconium and 3.41 mmol/g of aluminum.
(2) Polymerization
An autoclave having an inner volume of 400 ml equipped
with a stirrer was evacu;ated, charged with 95 g of butane.
and 5 g of butene-1 and the resulting mixture was heated to
70°C. After this heating, ethylene was added to give a
partial pressure of 6 kg/cm’, and after the system was
stabilized, 1ml of a heptane solution of triisobutylaluminum
(1 mmol/ml) was added, subsequently 60.0 mg of the solid
catalyst component prepared in (1) was added.
Polymerization was carried out at 70°C with feeding of
ethylene so that the total pressure was kept constant. Sixty
minutes after, the .polymerization was terminated_ by adding
3 ml of ethanol. An olefin copolymer was obtained in an
amount qf 22.6 .g, and there was recognized no adhesion of °
the polymer to the inner wall of the autoclave. The
polymerization activity per transition metal was 1.2X 10°
(g/mol).
The SCB and MFR of the resulting olefin polymer were
20.3 and 0.119 g/10 minutes, respectively.

As described in detail, there can be obtained an olefin



(1) Preparation of carrier for olefin polynerization catalyst After
an i nner atnosphere of a 1 liter flask equipped wth a stirrer, a dropping
funnel and a thernoneter was replaced with nitrogen, 21.4 g of
styrene-divinyl benzene copolyner (the g®pntent of divinyl benzene unit was
30% by weight, mcro pore volume for mcro pores having their radius of
100 to 5,000A was 1.08 m /g, the mcro pore volune for mcro pores having
their radius of 35 to 50,000A was 1.36 nl/g, and the average particle size
was 40 [err jpollymsas havdhgedn égcéllert gsdcticle propertlyl aienehliighe (400 nl)
was added to make a slurry, and to the slurry was added 48.8 g of al um num
trichl ori de podiymgirdzatConvadti ity biyngs ity lrheqobef Ly palimerdfzatdion
chloride was gradually added dropw se at 3[err]C, after conpletion of the
addi tion, reatalystwof therpresent imrentimaurs at 25[err]C, then 4 hours
at 35[err]C. After cooled to 3[err]C, an aqueous solution of 100 mM of 37
% hydrochloric acid and 300 ml of distilled water was gradually added
dropwi se with vigorous stirring. The liquid portion was renoved by
filtration, the resulting residue was washed successively with 200 nml of
distilled water, 200 ml of ethanol, 200 ml of acetone and 200 m of

hexane, and vacuum drying was conducted to obtain 23.5 g of a white

fl owabl e solid. An i nner atnosphere of 200 m flask equi pped with a



29.. stirrer, a reflux condenser and a thernoneter was replaced wth
nitrogen, and 10.5 g of the acyl ated pol ystyrene obtained as descri bed
above was charged into the flask. Methanol (40 m) was added to nake a
slurry, to this was added gradually a gglution 5.3 g of sodi um borohydride

in 50 m M%aqUFGUS_SD‘d—um hydr oxi de solution at 3[err]C with
stirring, ter conpletion of the addition, reaction was
conduct ed focuﬂp mrlllﬁm rr]C, and 20 m of acetone was added
gradual |y at errpC.uThe M quid portion was removed by filtration, the
resulting residue was washed successively wth 100 m of distilled water,
100 M of nmethanol and 100 m of hexane, and vacuum dryi ng was conducted
to obtain 9.63 g of a white flowable solid. The resulted carrier for
an ol efin polynerization catalyst had a nmcro pore volune for micro pores
having their radius of 100 to 5,000A of 1.21 nml/g, a mcro pore volune
for mcro pores having their radius of 35 to 50,000A of 1.36 nl/g, and an
average particle size of 40 [err] m (2) Preparation of solid catalyst
conponent  What As icladmedt d8sphere of a 100 m flask equi pped with a
stirrer, a dropping funnel and a thernoneter was replaced wth nitrogen,
then 0.992 g of tlhe Bacareieprigmrasd dlefiih) polymerization catalyst

comprising a porous acrylic polymer having a polar functional

group.

2. A carrier according to claim 1, wherein the porous .

acrylic polymer having a polar functional group has a micro

pore volume of not less than 0.1 ml/g for micro pores having
their radius of 100 to 5,000A, and sa:fd micro poré volume
is not less than 35 $ of a micro-poré volume for micro pores
having their radius of 35 to 50,000A.

3. A carrier according to claim 1, wherein the average
-particle size of the porous acrylic polymer is from 5 u« ﬁl-
to 1,000 i m.

4. A carrier according to claim 1, wherein the porous
acrylic polymer is a copolymer of an acrylic monomer and a
crosslink polymerizable compound having at least twb
unséturated bonds.

5. A carrier according to claim 1, wherein the porous
acrylic polymer is a copolymer of acrylonitrile and

_ divinylbenzene.
6. Acarrier for according toclaiml, wherein the polar

functional group is a functional group capable forming a

This Sheet Has Been Replaced
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was charged to the flask. Toluene (50 m) was WI urry,

after cooled to 4[err]C, 2.52 ml of a tol uene sol

met hyl al umi noxane (1.97 mol/m, manufactured by ﬂﬁf"[”m"mﬂ'ﬂ )

addeddr opwi set oevol veagas. Afterstirrings ”“T

30 for 30 mnutes at 4[err]C and 2.5 hours at 25[err "t ht super nat ant

was renoved by filtration, then washing with 50 m of tol uene was
repeated tw ce. Then, 40 m of toluene was added to make a slurryagain,

andto the slehéenio&d mdiadu&rﬁhnrrbrgﬁnaalﬁhﬂﬁm compdunid @r Qin
et hyl enebi si ndenyl zi rconi um di chl oride (2.0 [err] mol /m ) was added, and

the reacti onofgadod umizfuniixy’ cofipeund.r oom tenperature for one hour. The
supernatant |iquid was renoved by filtration, and washi ng was conduct ed
twice with 50 mi. ol tatvier svvdrding ot 10 i, whelreiantheapsilar f | owabl e
solid catal yst conponent was obtai ned by vacuum dryi ng. Thus

obt ai ned sol fuhctiarnalsigrouppdscat beadtioms némbeér feletted! £rdm Atheoni um
and 2.50 mmol of alum numper 1 g of the solid catalyst conponent. (3)

Pol yneri zat igroup consistdmigo olfapeinaxy namimo i greup v decondaryd@mimo equi pped
with a stirrer was evacuated, charged with 95 g of butane and 5 g of
but ene- 1 andgzdup ediminogroupytanicdegsoupatinidegroup, hydroxy group,

formyl group, carboxyl group, sulfone group and thiol group.

_ 8. A carrier according to claim 7, wherein the polar
functional group is a primary amino group and/or a secondary -,
amino group. - |

9. A solid catalyst component for olefin
polymerization which comprises: .

{(A) a transition metal compound;

(B) an organcaluminum compound and/or an
organcaluminumoxy compound; and

.(C) a carrier for an olefin polymerization catalyst-
'composed of a porbus acrylic polymer having a polar
functional group.

10. A solid catalyst component according to claim 9,
wherein the porous acrylic polymer having a polar functional =~
group has a micro pore volume of not less than 0.1 ml/g for
micro pores having their radius of 100 to 5,000A, and said
micro pore volume is not less than 35 % of a micro pore volume

~ for micro pores having their radius of 35 to 50,000A.
11. A solid catalyst component according to claim 9,

wherein the average particle size of the porous acrylic
-
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70ferr] C Aﬂ%ﬁ&_;ﬁLg_nggLLng_—ethyIene was added to give a partial
pressure of and the systemwas stabilized, 1 m of a
hept ane sol ut| “u““ ﬁmﬂ\al um num (1 nol /M) was added
subsequent |y 9 catal y conponent prepared in (1) was
added. Polynerlza i oh mas carrled out at 70[err]C wi th feeding of

ethyl ene so that the total pressure was kept constant. Sixty mnutes

after, the polynerization was term nated by adding 3 m of ethanol. An

ol efin copol yaa isbgeoimes 4 m 86 1,000 um. _

31 anount of 10.9 and there was recogni zed no adhesi on of the polyner
to the inner wall 12f Ahsonid (b&t&\l@s%ﬁmpoﬁéhi@ét@ﬂiﬁl 18 Id 1\ iiny 9per
transition nmetal was 1.2X 10[err] (g/nol). The SCB and MFR of the

resulting ol ehierefinl yher poroes acSy¥icblimiet’ ds1@ &belyﬁerr6§p8§t|V6|Y-
Conpar ati ve Exanple 3 (1) Preparation of solid catalyst conmponent _
An inner atnmaspggtie mébnemé€blamd £ |cxvssddink podymelrizablet compound droppi ng
funnel and a thernonmeter was replaced wth nitrogen, then was charged with
9.78 g of si havingE8tOXeast two unsaturated bonds.
13. A solid catalyst component according to claim 9,
wherein the porous acrylic polymer is a copolymer of
acrylonitrile and divinylbenzene.
14. A solid catalyst component according to claim 9,

wherein the polar functional group is a functional group

capable forming a chemical bond with an organocaluminum
compound or an 6rqanoaluminumoxy compound.

15. A solid catalyst component according to dlaim 9,
wherein the polaf functional group is at least one member
selected from the group consisting of primary amino group,
secondary amino group, imino group, amide group, imide -
group, hydroxy group, formyl group, carboxyl group, sulfone
group and t A carrier according to ¢ hiol group.

16. A solid catalyst compohent according to claim 15,
wherein the polar functional group is a primary amino group ~
and/or a secondary amino group.

17. A solid catalyst component according to claim 9,
wherein the transition metal compound is a metallocene
transition metal compound.

18. A solid catalyst component for olefin

polymerization obtained by contacting a porous acrylic

____________________
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manelf actur&d by Cross Field Ltd.) which has been calcined for 5 hours at
300[err]C undﬁ"'““ﬂmtnﬁmlum Toluene (120 mM) was added to obtain a
slurry, 34.8 olution of nethylalum noxane (manufactured .
by Toso Akzo Ltd.5 t.97 fmol/m) was ggpdual |y added dropwise to evolve a
gas. After stirring for 30 mnutes at 4[err]C, and further for 5 hours at
80[err]C, the supernatant was renoved by filtration, then the residual

solid was washed twice with 100 m of tol uene. - An inner atnosphere of

100 m fl askpehymexphdvingla polat ifunetioaadrqamupgCh wsglcazrdexr ek nonet er
was replaced wth nitrogen, then was charged with 1.10 g of the resulting

met hyal um nox srmansiaitond metialc sompotndn¢A§ SAndl an versgabkIiminmunake a
slurry, 7.49 ml of a toluene solution of ethylenebisindenylzirconium

di chl ori de (compbyret randYolr/ ah) owganocaliumiinumoxly tdempeamd.t i ng nmi xture was
stirred at room 32 tenperature for
one hour. The supér.natsolidwatadystedomponeht |dcadrdimg tbheclaimdlg, was
washed twice with 50 m of toluene and once with 50 m of hexane, and a

f1 owabl e solwhersiinathe porousnerylic paliyner diavisgoy pedarufuntryional
Thus obt ai ned solid catal yst conponent contained 13.6 [err]nol /g of
zi r coni um argroupihagna|migns parenvelume of not less than 0.1 ml/g for
micro pores having their radius of 100 to 5,000A, and said
micro pore volume is not les.s than 35 $ of a micro pore volume
for micro pores having their radius of 35 to 50,000A.
20. A solid catalyst component according to claim 18,
wherein the average particle size of the porq\':s acrylic .
polymer is from 5 um to 1,000 & m.

21. A solid catalyst component accérding to claim 18,
wherein the porous aérylic pelymer is a copolymer of an
acrylic monomer and a crosslink polymerizable compound
having at least two unsaturated bonds.

22. A solid catalyst component according to claim 18,
wherein the porous acrylic polymer is a copolymer of
acrylonitrile and divinylbenzene.

23. A solid catalyst component according to claim 18,
wherein the polar functional group is a functional group
capable forming a chemical bond with an organoaluminum
coinpound or 'an organoaluminumoxy compound.

24. A solid catalyst component according to claim 18,

wherein the polar functional group is at least one member

selected from the group consisting of primary amino group,



(2)e Pol yneri zation An aut ocl ave having an inner volune of 400 m
equeli pped W ' cuated, charged with 95 g of butane and 5
g of butene-1 ' m xture was heated to 70[err]C.  After

t hi¥s heati ng, mﬂwmmf{wwgmd to gid@a partial pressure of 6
kg/cnferr], and+*afters mwas stabilized, 1 m of a heptane
solution of triisobutylalumnum (1 mol/m) was added, subsequently 60.0
mg of the solid catalyst conponent prepared in (1) was added.,

Pol yneri zat setondsryapnine groupy iBiser proupy hamide gepur, imide ene so
that the total pressurewas kept constant. Sixty mnutes after, the

pol yner i zat GEAURAHYEFQRYhEFeRP b\foXAYilngroRp niCaFboxyR GEAUP AfUSLERE 1

copol yner was obtained in an amount of 22.6 g, and there was recogni zed no
adhesi on of 9TPHE ABAYFREOL BXMPY nner wal | of the autoclave. The

pol ymeri zation activity per transition netal was 1.2X 10[err], /ol ).
The 'SCB and MFR 8P« th&oldd FREALYSE mW%WFCREPéngz'E&. §1§H‘ égﬂg g/ 10
m nut es, respect i,vetI'R/. As descr.ibed in,detail, there can be obtai ned
an ol efin Wwherein the polar functional group is MPrimapry AMING, grPHE an

Il i cl i hi gh
excellent patthSraPid gﬂéglrywatmr}.nol Yroup.

26. An olefin polymerization catalyst comprising the
solid catalyst componernt for olefin polymerization of claim
9, and an organocaluminum compound and/or an
organocaluminumoxy compound as an organometallic compound
component.

27. A process for producing an olefin polymer which
comprises contacting an olefin with the olefin

polymerization catalyst of claim 26.



pol yneri zation activity by using the olefin polynerization catalyst of the
present invention. Mhat is clained is: 1. A solid
catal yst conponent for olefin polynerization which conprises: 5 (A a
net al | ocene transition netal conpound; (B) an organoal um num conpound
and/ or an organoal um nunoxy conpound; and (C a carrier for
an olefin polynerization catalyst conposed of a porous acrylic
pol ymer having a polar 10 functional group. 2. A solid

catal yst conponent according to claim 1, wherein the porous acrylic
pol ynmer having a polar functional group has a mcro pore volune of not

|l ess than 0.1m /g for 15 mcro pores having their radius of 100 to 5,

000A, and said mcro pore volune is not less than 35% of a mcro pore
vol une for mcro pores haABSTRADT OF SHEUDISCLASURE 50, O00A. 3. A
solid catal yst conponent according to claim1 or 2, 20 wherein the averase
particle size of the porous acrylic polymer is from5[err] mto 1,000
[err] m IITLE Q@F | BNENBIGNt conponent according to any one of
claims 1 to 3, wherein the porous acrylic polyner is a 25 copol yner of
an  acrylic CARRHEREFOR IN FOLYMEBIZATARN CATABYSHerOLEBIE conpound

having at |east two unsaturated bonds. - 5. A solid catal yst
conponent acROFRERIZATION\CATMISE AND PROSESS FOROPRODUFENG GLERENpor ous
acrylic polyggﬁyﬁéaa copol ymer of acrylonitrile and divinyl benzene.

A carrier for an olefin polymerization catalyst
comprising a porous acrylic polymer having a polar functional
group, a solid catalyst component for an olefin
polymerization obtained by supporting a transition metal
compound and an organocauminum compound and /or
organoaluminumoxy compound on the carrier, an olefin
polymerization catalyst and a process f&r producing an olefin
polymer using the‘catalyst-‘_ ‘ )

According to the present-invention, there can be
provided an olefin polymerization catalyst having a high
polymerization activity, which can give an olefin polymer
excellent in ﬁarticle property when applied to é slurry

polymerization or a gaé phase polymerization.



6. A solid catal yst conmponent according to any one of claims 1 to
5, ‘'wherein .the polar functional group is a 35 functional group capable
form ng a chem cal -bond with an or gancal um num conpound or an

or ganpal ami nunoxy conpound. " 7 ‘Subsfitute Aheet i @8cBeeember 200)onent
according to any one of clainms 1 to 6, erern the polar functional — -
grQup is at | east one nenber selected fromthe group consisting of 5
primary am no group, secondary am no group, imno group, am de group,

i m de group, hydroxy group, fornyl group, car boxyl group, sulfone group
and_y.t,hi ol group. 8. A solid catalyst conponent according to
claim 7, 10 wherein the polar functional group is a prinmary am no group
and/or a s%gblq;ﬁﬂ&ugm@up.m to s8ou M.solid catal yst conponent for

ol efin polynerization _  _obtalned by contacting a porous acrylic polymner
havi ng a 15 pol d&fhe uselidnaptalveh COFPeRBeEtc4OL HL9fih ROAYMEKLGaEAET
transition getahe 1entAdnakoRpgaraal um num conpound . and/or an
or ganoal um noxy c ound. 10. A solid catal yst cqonmponent according to

claim9, 20{&heraimetddqseneusTragaition,Beiaer CREPPREY pol ar functi onal

group hag a(j cron pBE?aﬂ@éHE?@i&im nebmbeaadl Aad /Rr 14t/ erbahoal ufiiGlmoRY €S
having their radius of 100 to 5, O000A, and said m cro pore volune iS not
| ess than 3s0FRPUREHidnD por e vol une for mcro pores having their radius

of 35 to 50(@P0Ahe5 ablhre-deperiihedat al yakrréemponefioracCokati Ng A eEligai m 9
or 10, wherein the average particle size of the porous .acryli.c
pol ymer s POOKPSFTERTIGH 1 621 DOt | EPPPRES g0 %) 2R iR RETKAEs) Pl ymer
conponent apgeifdng pal=anyfunet iehal group,
N, 10 " As the tfansitiqn meta}._ compound {(A) used in the solid
' catalyst component for olefin polymerization of the present
invention, any metallocene transition metal compound having
an olefin polymerization activity may be used .
_ Usually, the metallocene transition metal compound is
15 xepresented by the general formula MLa Xa-s.
In the above-identified formula, M is a ‘transition
metal atom in the Fourth Group or Lanthanide series of the
Periodic Table of Elements (1993, IUPAC).
The specific examples of M include, for example,
20 titanium atom, -zirconium atom and hafnium atom as the
transition metal in the Fourth Group in the Periodic Table,
and samarium as the transition metal in Lanthanide series.

V : A titanium atom, zirceonium atom and hafnium atom are
preferxred. . ' .
25 'L in the above-described general formula is a group
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clainms of 9 to 11\/\/ne'l‘l§;(r§ I he porous acrylic polyner is a copol ynmer of
an acryll nonomer dd a .crossl ink  polynerizable conpound

havi ng at_ aaqtgtnﬁ[;%gﬁt rat ed bonds. 35 ~ 13. A solid catalyst
corponent jaqcording to any pne of - 34 Substitute Sheét1528 Detehtber#@O B N

t he poroug acrylic polymer LS a copol.yfer_of acryronitril e and

di vi nyl bezene. 14, A bsolid catal yst conponent according to any one of
5 clains 9 to 13, wherei n t he pol ar functlonal mmnmuulmmumlﬂctlonal
group capab form em.cal bond with an conpound
or an organ fg &5‘ oaﬁd 15. A solid 'catal §st" cohpdnent
according to any one of 10 claims 9 to 14, wherein the polar functional

s i |
ot i mary " anm o ar dupeo ERE o YAk reC P OREEt | o raann” PoLEheETRRion
I m de groupwmyﬂkmompg;d.sap formyl group, - car boxyl group, sulf one group
ang, Lniols OTQUP. el feraiiBocfe BobhdicEanAtELL coppogaRl, according Lo

I onal_ grou fimary am no group
and/ or a seo(mdarap amrg"ﬁmcmlmmnum 2Comeunkh enéi’ ofrn gyl 9n9angalummnnm®xjryst
conprising the S%f“'g"m gqataﬁ yst conponent for olefin polynerization of any
one of cl ai ns f an organoal um num conpound and/or an
or ganoal uni nigioxyd cempolerl 89T ardl or ghebiRt alfdlymaxsmpiuen  cabappaent .
25 18 A proGRsmoded opr@dugbﬂsus araczeﬂlelfd NpoROMEFE ha WS 5
conpri ses contactin an | € t he oI efin pol yrrePl zat I on
cat al yst 1Q ¢l aj AupFcional group.

) 2. A solid catalyst component according to claim 1,
wherein the porous acrylic polymer having a polar functional
group. has a micro pore volume of not less than 0.lml/g for

15 micro pores having their radius of 100 to 5,000A, and said
micro pore volume is not less than 35% of a micro pore
volume for micro pores having their xadius of 35 to 50,000A.

3, A solid catalyst component according to claim 1 or 2,
20 wherein the average particle size of the porous acrylic
polymer is from S5p m to 1,000 u m. '

4. A solid catalyst component according to any one of
S claims 1 to 3, wherein the porous acrylic polymer is a
25 copolymer of an acrylic monomer and a crosslink

polymerizable compound having at least two unsaturated
bonds.

5. A solid catalyst comporien_t according to any one of
30 claims 1 to 4, wherein the porous acrylic polymer is a
copolymer of acrylonitrile and divinylbenzene.

6. A solid catalyst component according to any one of

claims 1 to 5, wherein the polar functional group is a
35 functional group capable forming a chemical bond with an

organcaluninum compound or an organcaluminumoxy compound.



37 . polymer having a_pglaL.functional group (C) as a carrier with a
transition g a‘l""(":'()'rrpou% élAi and an- organoal um num conpound and/ or an

or ganoal um pénpxy conpo % 19.- A solid catal yst conmponent according
toclaimil “wherei n theipdrous acryhCoisdtitiins shéet 28 Dgvehsserf20@1 i onal
group has al n{cp® BEGEMY dng of not |ess. m cro pores
havi ng thei

adi us_of 1001}t d 5, 000A,  and sai, '_ ' ol ume i s not
| ess than 3p % of a micro porfe volune for !l!m&m}mmmg their radius
of 35 to 50§ 000A. 20~A soli.d catal yst's accerding to claim
18, wherein the average particle size of the porous acrylic polyner is
fromg [err]'zmltoal,sm&d V\E&éj:alyst?] conﬁ;bnaﬁtsobi:doﬁ'dﬁ.lﬁbystoC(Hﬂy)nemel of
according to ¢l aim18, erei.n the poraous rylic polyner is _a copol yner
of an acr_yl?%a%ﬁo#ert%ncf'a @%@an%ﬁolﬁ?gzgﬁr’g nd-CYRvidRy 3
| east two unp@iasgt atqte baetiber sele2ledA fdm d uied algesiupc opasdst iagc obdi Ng
to claim 18, _wherein t.he porous ac i YOeL LS ol ymar_ of
acryl oni tPi | R HAEYi i nﬂ)eﬁﬁg‘ﬁé{ é’eyéoncaf%) Agg%ﬁod %ﬁ@ystn‘ (ﬂﬁ)oﬁgﬁf‘l_p ¢
accor di ng t oamidéem ¢Boup wheimgide t lggrqupl,ar hiydmokiyongicogpoup £osmylf ugebupnal

gr oup capabégrﬁ%ng%%’nﬁ%h%neb%u\g talgldatghgrog_a%%lugﬁ num conpound or

an or ganoal um nu

8. A solid catalyst component according to claim 7,
10 wherein the polar functional group is a primary amino group
and/or a secondary amino group.

9. A solid catalirst component for olefin polymerization
obtained by contacting a porous acrylic polymer having a

1S polar 'functional group (C) as a carrier with a metallocene
transition metal compound (A) and an organocaluminum compound
and/or an organcaluminoxy compound.

10. A solid catalyst component according to claim 9,
20 wherein the porous acrylic polymer having a polar functional
group has a micro pore volume of not less than 0.1lml/g for
micro pores having their radius of 100 to 5,000A, and said
.micro pore volume is not less than 35% of a micro pore
volume for micro pores havihg their radius of 35 to 50,000A.
25
11. A solid catalyst component according to claim 9 or 10,
wherein the average particle size of the porous acrylic
polymer is from 5 um to 1,000 um.

30 12. A solid catalyst component according to any one of
claims of 9 to 11, wherein the porous acrylic polymer is a
copolymer of an acrylic monomer and a crosslink

polymerizable compound having at least two .unsaturated
bonds.

35

13. A solid catalyst component according to any one of



24. A solid
functi onal

of prlnary m
am‘'de group,

e according to claim 18, wherein the pol ar
ALEMENT SHEET

pne nenber selected fromthe group consisting
no group, . 38 secondary amino group, imno group,
i{miode DECoam hyroxy groge.sitytite Setp. 28 Deeermter 00D,
sul-fone groeug and thiol grpup. 25, ATSOITd catalyst conponent
according t¢ claim?24, whereln the polar functional group is a primary
am no group} _and/or_a secondary am no group. 26. An ol efin
pol ymeri zation catal yst conprising the  solid catal yst conmponent for olefin
pol ymeri zat L9Bifk & ak® £, apHe2Bifl A3ROLYFHAYM LAAPOLNA pNHaE- g 5
or ganoal um nu und n organonetal lic conpound conponent
27. A proce§§PP§¥m gggc?ﬁﬁg%mp%ﬁ¥ﬁ491 3wt e iR 28 hpri ses cont act i ng

an olefin with the olefin polynerization catalyst of claim 26.

14. A solid catalyst component according to any one of
5 claims 9 to 13, wherein the poclar functional group is a

functional group capable forming a 'chemical. bond with an

organcaluminum compound or an organoaluminoxy compound.

15. A solid catalyst component according to any one of
10 claims 9 to 14, wherein the polar functional group is at
least one member selected from the group consisting of

et primary amino group, secondary amino group, imino group,
amide group, imide group, hydroxy group, formyl group,
carboxyl group, sulfone group and thiol group.

15 _

16. A solid catalyst component according to claim 15,
wherein the polar functional group is a primary amino group
‘and/or a secondary amino group.

20 17. BAn olefin polymerization catalyst comprising the solid
catalyst component for olefin polymerization of any one of
claims 1 to 16, and an organocaluminum compound and/or an
organoaluminumoxy compound as an organometallic compound

L\ component.

25 X
18. A process for producing an olefin polymer which
comprises contacting an olefin with the olefin
polymerization catalyst of claim 17. '

30 T

U 0 o



