.e3eDR f6T ;r, T THE | NVENTI ON CARRI ER FOR CLEFI N PCi%NERIZATICN
CATALYST, CLEFgmml [T ON CATALYST AND PROCESS FOR PRODUCI NG OLEFI N
PCLYMER FI ELD I | ON The present invention relates to a carrier

for an ol efin pol yrn#fieati on catal yst and a process for prgduci ng ol efin
polymer with the olefin polynerization catal yst using the' Q&aﬁﬁee?SSK/bre

particul arly, invention relates to a carrier for an olefin

pol yneri zat i or"ﬂ@@’l@ﬁ“ﬁﬁﬂ@m»dopt able to a slurry polymerization or a gas
phase pol ymeri , ng hi ghspRCYRECAZAONON activity and gi ving an

ol efin polymer exceé®®PEnt in particle property, and a process for producing
an olefin polyner with the olefin polynerization catal yst using the
carrier. DESCRI PTI ON OF RELATED ART Many reports, regardi ng processes for
produci ng aBIBLEfPR THENIMKENTEPNN pol yneri zation catal yst using a
transition netal conpound, have been published. For exanple,_ with respect
to a netal | GAIHRLIER tQLFF Ft BOL GLONhepBALES Ty SBPEEEH a process
for producing an olefin gol ner with a netall ocene catal Est and _al um noxane
in USP 4, 5&%,4%@1*12“&0 ch%%’f%@OWUFFﬂ@P,SSi RORpPROBUCIYS0IEEFIH0) , a
process for_producing an olefin polynmer with a netall ocene catal yst and a
boron cono B di scl osed. However, the olefin pol ymer obt ai ned by using
sol ubl e netal | ocene catal ysts proposed in these publications has an
irregular particle formand has a | ow bul k density,.and when the catal ysts

are applied to slurr olynerization or gas phase polynerization, there are
pr obl ens ttﬁ?EIthcP%é%q}Pt;mo%nd | owering of productivity are induced

due to fornation of aggl onerate pol yners and adhesi on of. a pol yner, to the
vall of a pol ymdHe RFEBRNGdawantion TE1aLeR kA8 CABRI SRLOn AR OGELIN
di scl osed prqcess jn which a gart or,all of a 1gat al yst c.or;oone t i,s °

support ed RPLIMSHATIALCBRAIESEAN] B PEATESSFOERPIARUS NG an olefin
JP- A-6110861Q(1986),. JP-A-61-276805(1986),. USP 4,808, 361. By .these .
processes, (YO“Pee? iW%bl%Plﬁgxﬁ“né’giﬂmgF&@Ial ﬁé&ﬁ B& BRIRGr F;ecan be
obt ai ned. However, there isﬁg.fegr ihattthe inorrﬂ_gni c_oxi.de regai ning as an
i mpurity i Fa%Fd 8%y n¥RTEPYFEICH gFt¥ra RS PG e AV F 350y SF Qlte_s .
Properti es (of s g ARUVES! afloid¥id bbymaRd- 2k 180l Ty ¢ 25h8Be 2011 Y

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.



is not sufficient. On the other hand, support of a catalyst conponent on an
organic carrier is also proposed, JP-A-63-092621(1988) discl oses support on
pol yet hyl ene particles as a carrier and EP- A-563917 di scl oses support on a

mcro porous polymer carrier. However, sjnce there can be henj bond
bet ween the catal yst conponent and the carrier in the ZOQQO@QG%QQ&

supported catal ysts disclosed in these publication, there are problens that
use of a solvent is restricted in polynerization and catal yst preparation

so that thepggtRey¥stiganpament 50263601982k aprodeddefanrgraduc iyl t he
| i ke. Further, USP 5,362,824 and EP- A-633272 di scl ose a supported catal yst

having a cajfl ybéfLHNPODERer SKEIDrd atetal Togeny tat£lyestand e Huwomg pol ar
functional groups. SUMVARY OF THE | NVENTI ON An obj ect of the present

i nvention i SomepPindi ile asolesed. pHoweverattive akefiyspolymeng an ol efin
pol yner excellent in particle property and having a high pol ynerization

activity wheprapmed & 18iajusdlupbe wetiallaicdene eadadgstshpseposed in
pol ymeri zation, a carrier for the polynerization catalyst, and a process

for producitigese pistidatidysrtiasvdm ifmequilameyartaic len foxtmlami hakhe
present inventors have been studied intensively to solve the above

i dentified Pridw ulk Aeddity cand whemahs catallystts sy applsied) ta
specific carrier has been found to acconplish the present invention. The

present i nEhirmynpplymetdzasioarcr gasfphase pollyherigaltyioer,i theéreareat al yst
conprising a porous acrylic polyner having a polar functional group, a
sol i d cat alpssibl=mpechattbdd heat trahsfepandiboweningrof prpdusitigy ittiye
carrier, an olefin polynerization catalyst , and a process for produci ng an
ol efin pol yape inducedalumttd yRdrmatdin Jofica@fldmerate polymers and
adhesion of a polymer to the wall 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



The present invention will be described in detail bel ow DETAILED

DESCRI PTI ON OF THE | NVENTI ON The carrier for an olefin polynerization
catal yst of the present invention is conposed of a porous acrylic polyner
havi ng a polar functional group. The porgpus acrylic polyrre%%i cl u28§ any
porous acrylic polyners, for exanple, polynmers of acrylic SIREr ach as
acrylonitrile, nethyl acrylate, nethyl nethacrylate, nethacrylonitrile and
the |Ii ke and copol yner of said nononmer with a crosslink polynerizable
conpound hasupportediceatalystsndisclicsed imwmivese Abslparatian oxtargdtes of

t he crosslink polynerizabl e conmpound having at |east two unsaturated bonds
i ncl ude di vang| prokzkems thaviwgébefizangpluentnybt veatméctedviimyl ket one,
diallyl phthalate, diallyl naleate, N, N -nethylene bisacryl anm de,

et hyl enegl ypolyméniz atioy laadecapal yst prepaagtics sdithathtbedattad ywatd t he

| i ke. The porous acrylic polyner is preferably a copolyner of an acrylic
mononer anccemponast | deepaioteieadamut e carrien, #@nd ddee lidke.

unsat urated bonds, and especially preferably a copol yner of an acrylic
nmonomer ancruirtheny) BEPz5n262)B2¢ andEP-AbI68 32012ydiscposene supparteshol yer
of acrylonitrile and divinyl benzene. The content of the crosslink

pol yner i zalkdatalystohaving ta icatakysopdnpenent suppertedyonoad nore than
60% by wei ght, nore preferably 0.1 to 50% by wei ght, particularly

pref er abl y pokystyens cargier having pelanofunteiperbugradpgti c pol yners
descri bed above can be prepared according to known nethods, for exanple,
JP-B 06-055792(1994). As the polar functional group that the carrier for an
ol efin polymerization catal yst conprising a porous acrylic polyner of the
present i N\G3IMMARY 1QFs THEWGNVENTEQ® i ncl uded any pol ar functional group
capabl e of form ng a chem cal bond with an organoal um num conpound or

or ganoal um nuno@An ehigsin®f phanpreseant (IRveniaQn ol tqrerpvide| arle
prinmary am no, secondary amino, imno, amde, imde, hydrazide, am dino,
hydroxy, hydefiar pelymenization aatalysthndivingnamraefin pelyeedy|

sul fone, sulfine, sulfeno, thiol, thiocarboxyl, thiofornyl, pyrrolyl,

i m dazol yl exsieddendy|in pardisle prenerAy dndheving 13 klgleri nary am no,
secondary am_no, imno, amde, imde, hydroxy, fornyl, carboxyl, sulfone
and thi ol Polypesigatd@nad¢tivilityr when PRt &orfddiBrYani no are nore
preferred. The porous ,acrylic polynmer having a polar functional group used
for a carrPOly@exigaticaardqidag PhAFO RALRERHALAr & GAETLE8FaFoFr oup
into a porous acrylic, polymer. However, when the porous acrylic polyner has
the pol ar fFREcPPHIMEr§Z3LAONIFREDNSHeANdE DECCRRY LX ProdicifgaaRaryer.
The introductiqgn of _.one or .nore_kinds of polar, functiqnal group into the
acrylic poPyRELD PoLyPereWisiy the é’&jﬁ@&‘ﬁrﬁ“&% &I cal treatment on

the acrylic pol %ggrpresent inventors have been studied intensively to
solve the above identified problems. As the result, a n‘ovel
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.



As the chem cal treatnent, there can be adopted any nethod 20 June 2002
whi ch can introduce one or nore kinds of polar functional groups into the
acrylic polyner. For exanple, a reaction of an acrylic poyner with a

pol yal kyl enepol yanm ne such as et hyl enedigni ne, propanedi anjge,
di et hyl enetri am ne, tetraethyl enepentam ne, dipropylenetr{gg%%ﬂged?o?%e
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
speci fi c exanpl eThé priesentoimversion kdd lrsadesaribedeiredesalilsiekbw f or
exanple, a nmethod in which an acrylic polymer (e.g. polyacrylonitrile
particles) is treated at a tenperature of not |ess than 100C, preferably of
from 120 to 150C i n an aqueous slurry conposed of the polymer and a m xed
sol uti on of DETAYLEDcDESCRIPTEON ORtTHE INVENBIQNesent invention, the anount
of the polar functional group is not especially restricted, preferably from
0.01 to 50 mvl ,Thereamrbdrerix \anf cdrefin pod y2@miz@t jpsr catidlygtamfof the
carrier. In the present invention, the carrier has a mcro pore vol une of
pref erabl y tine presenthimvéntiion Ag, compesed effea porpus. adryld ig podiymercr o
pores having their radius of 100 to 5, O000A, and said mcro pore volune is
pref erabl y haxingaspohan Sinétiomak qunoafmr Tbeypdoétusfacryi iz podgmervol une
for mcro pores having their radius of 35 to 50,000A. In the present
i nventi on, incluwdes agy parousl|acryilzec pblymersar forresxamplef podlymersrom 5 |, u
mto 1, 000 ,cc m nore 7 20 June 2002 ~eferably fromlO ,~ mto SOO,u m

of acrylic monomers such as acrylonitrile, methyl acrylate,

methyl methacrylate, methacrylonitrile and the like and

copolymer of said monomer with a crosslink polymerizable

compound having at least two unsaturated bonds. As specific

examples of the crosslink polymerizable compound having 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.



The solid catal yst conponent for olefin po~. ynerization of the present
i nvention conprises: (A a netallocene transition netal conpound; 5 (H) an
or ganoal um num conpound and/ or an, organoal um nunoxy conpound; and (C) the
above-described carrier for an olefin pe ynmerization cat al yst hSing a
porous acrylic polynmer having a polar fSLctional group. 105 ~k@%gféb§
transition netal conpound (A? used in the solid catal yst conponent for
ol efin po7.ynorizat~.on of the present invention, any netall ocene
transition netal Thepawwhshadryd ian pdlgmerpadeseribed i abowetcant pemay be
used. Usually, the netall ocene transition netal conpound is 15 represented
by the gengrdpdmsdndccdidding-4o0 Knowmenetods | dfoti éxanlpley noPaB-Mis a
transition nmetal atomin the Fourth Group or Lanthanide series of the
Peri odi ¢ Talg-®55793 @), (1993, | UPAC). The specific exanples of M
i nclude, for exanple, 24 titaniumatom zirconium atom and haf ni um at om as
the transition mat ahei polae fonethofradugroupttivat ethedaxr iy €ormant
samariumas the transition netal in Lanthanide series. A titanium atom
zi rconi um alediangohgherizaatiom catapystecompri®ing a poriomsaborgldescri bed
general fornmula is a group 8 20 June 2002 having a cycl opent adi enyl
skel et on opodygexupf ctine Frdsenta inseatdom hasanthergraam beatnaduded| east
one cycl opent adi enyl skeleton. Miultiple L may be crosslinked with each
ot her. Theagyopplhzvifngci ionalogeoupdicapablek ofetformimg udeshémicetanpl e a
cycl opent adi enyl group, a substituted cycl opentadi enyl group and a
pol ycycl i cbgndupibhvangorgapoadpminuni eompouirdl eroprganoaheminsmony t he
substituted cycl opent adi enyl group, the exanples of the substituent include
a hydrocar bompgnodp Bzaipyed ¢oH @ Canohianalrgroaphihodudet pdimgdyocar bon
group having 1 to 20 carbon atonms or a silyl group having 1 to 60 carbon
atons and aiménbi, keecandary ahdnoasdmino,hamide,cyiniide grhydrawideng a
cycl opent adi enyl skel eton, the exanples of the substituent include indenyl
group, fluamédihogr hydraxy,t hydiroperoMyr,ccamboxiyle dAormyl,uent is a group
having a hetero atom the exanples of the hetero atomincludes a nitrogen
at om oxygmethydoxyphvbphyluscarbamoyil,f sulfiome,amamliflineg,i lsal il ,specific
exanpl e of the substituted cycl opentadi enyl group includes, for exanple,
met hyl cycl théaladtbhgtarbokyleythipéorayilenpyrnodydpy limidagedivladi enyl ,
n- but yl cycl opent adi enyl, isopropyl cycl opent adi enyl , )
i sobut yl cypipesidyd dndazolad hoaybagelyppandithedyike. Primary amino,
tert-butyl cycl opentadi enyl, 1,2-dinethylcycl opentadienyl,
1, 3di net hysegendaryt asinay| iming, 3amidey himdde, opydragyenyiiormylsy 4 20
June 2002

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
polar fuhctional 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



trinmethyl cycl opent adi enyl, tetranethyl cycl opent adi enyl,

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

pol ycyclic group having a cycl opent adi enyl skel eton includes indenyl,

4,5,6, 7-tetrahydroi ndenyl, fluorenyl anggthe |ike. The ex | . of group
containing a hetero atom i ncl udes nethyﬁsanino, tert-butyﬁgmiiﬂezbaﬁ
benzyl am no, nethoxy, tent-butoxy, phenoxy, pyrrolyl, thionethoxy and the

| i ke. The group having a cycl opent adi enyl skeleton and the hetero atom may
be crossli ngeiclpredmeimtrmdice ane tayinugre kiyelso pdh padiaan funditdloziadn may be
crosslinked each other via an al kyl group such as ethyl ene, propyl ene or
the Iike, a%mtkpé iintectine kadsyeigmuiymerh For ecamply, dereaction

di phenyl net hyl ene or the like, silylene or a substituted silylene group
such as di ref tatl sidoytleine poymeremilth lay pedgalkyilenepolylaniingd sueloast he
like. X in the above-described general fornula is a hal ogen atomor a

hydr ocar boretgrydigndtiaminel, tpmrdiiarsd bami ree pndietthy bemetmibdmeineat i sfying 0 <
a s n, and n indicates valence of a transition netal atom (M. The specific
exanpl es oftetraetihyd erspen ttareine t dipsopydenstribhmdnepmntte hikedds f or
exanpl e, fluorine, chlorine, brom ne and iodine as the hal ogen atom

met hyl , et hilllustyated. Preparatipn ofi- the ydordesadrydric pod yimdrehas t he
hydr ocarbon group having 1 to 20 carbon atons. The specific exanples of the
conpound i thehipolay ifuncti®ond]l hromp GG diisalorsedn impnfprt hexampbé ) ocene
transition netal conpounds represented by the above-described fozmula ~ a X
n-a i ncl udgpP-Pei63e2851402. bi s(cycl opent adi enyl ) zi rconi um di chl ori de,

bi s(cycl opent adi enyl ) zi rconi um di brom de,

bi s(cycl opent adReny |9peaichid exdnpdeydf tlie aboveydegciribed neaehybhzi r coni um
di chl ori de, bis(methylcycl opentadi enyl)zirconi um di brom de, ’

bi s( met hyl thelrepést hilsteg) ) £or caxampiie net wliethod in which an acrylic

bi s( pent anet hyl cycl opent adi enyl ) zi rconi um di chl ori de, .

bi s( pent anpoiymeycl epgnt pollyagrykonitnilenpittioriesn) is treated at a

bi s( pent anet hyl cycl opent adi enyl ) zi rconi undi netyl , bi s(i ndenyl ) zirconi um

di chl ori detempetatdeeybfznot ohessn than dAME, prefemdbidyl P£i fromi 12@i netyl ,
bi s(4,5, 6, 7t et rahydr oi ndenyl ) zi r coni um di chl ori de,

bi s(4, 5, 6, Erefl b8y dinianiagignig coluxry didmposeit of the polymer and

bi s(4,5, 6, 7t etrahydr oi ndenyl ) zi rconi undi metyl, bi s(fluorenyl)zirconium

di chl ori dea mixef| sodutipnzpfc ethyiesediomine and water.

bi s(fl uorenyl)zirconiundi netyl, ethyl enebis(indenyl)zirconium dichloride,

et hyl enebi s(i ndénaythe| pEeaent dénveskian, the amount of the polar

et hyl enebi s(i ndenyl ) zi rconi undi netyl, .

et hyl enebi §pactignals greuRyds AP SSPeTiaLhi nastrkatedi mreferably

i sopropylidene(cycl opent adi enyl -fl uorenyl) zirconium dichl ori de,

di net hyl si EFPRNBLP L (E9cPOpapehdi RONS \BF¢ESFARAY f1am 0. b ke 2H@mol

di chl oride, dinethylsilylenebis(indenyl)zirconiumdichloride,

di net hyl si P§FeRBbF sg¥an gL7ERer SAFEA8Fndeny! ) zi r coni um di chl ori de,
dinethylsilylengéc cl opent adi enyl -fl uorenyl ) zi rconi um di ch| ori de,

di phenyl sil yl en i'é(? M&?ﬁ")tzim}é‘aﬁ?:&ﬂf‘di% Sd%feler has a micro pore

vl opent ST LR SHORESYSEAELH A G4aR BRROC - LhdbnyAOTe RESFRIARE no)
Furt her - tHed BidAhERE BCERPOLEs SAVARSF SELE GRSMARIE 100 €05, 0888,
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 54m to 1,000 4 m, more



represented by changing zirconiumto titaniumor hafniumin the

- above-descri bed exangl es of zirconiumu conpounds. In the solid catalyst
conponent for olefin polynerization of the present invention, (B): an

or ganoal um num conpound (B1) and/or arf organoal um nunoxy 200Jmee2O02H2) is

* used. As the organoal um num conpound ( Bl ) , known ones may be used.

Pref erably, an organoal um num conpound represented by the general fornula
Rla AlY3 a (wherein R1 is a hydrocarbon group having 1 to 8 carbon atons, Y
is a hydrogen atomand / or halogen atom and a is an integer of fromO to
3) can be exenpl if ied . The specific exanples of the organoal um num
conpound represented by the above-described fornula Ria Al Y3 a include, for
exanpl e, g ddfitdlalfbnoun sUeh s 5004 w.
trimethylalumnumtriethylal um numtri-n-propyl al um num 12 20 June 2002
triisobutyl al uhingolid- Fageryss FATRAASH ¥ﬂ€ |q11€eﬁulra BPAYRSEARSHFLABM

chloride heias ShdRidyy | S vHRTIER Bas s di et hyl al um num chl ori de,
di - n- propyl al um num chl ori de, b i num chl or.i de,

di i sobutyl al u
di - n- hexyl @uni hURE Tl G e P19 é?e%?ﬂ FRPPAPBAF num di chl ori de such

as net byl algymi naun di-ghhek i dei ngihdougatini nadé ¢k ordrdeorGRRBAY Lifkli ki
di chl oride, i sobutylal um num di chl oride, n-hexylal um numdichloride and the
like; a diSOWEPERGTiFHMN hydri de such as di met hyl al umi num hydri de,

di et hyl al upgynuni iy dr i dehoet depsoityddl UM carhedr i defodi | solwt vl alol@giwm
hydri de, di-n-hexylal um num hydride and the |ike. Among them .
(11 met hyl RURTREALZ27 19k h§PEPUHFRURCIRF 1T41% ob U BSRATR ASFY AHE BOla@e%ed.

As the or gehpohdnd peDxy E@RPoittal BEyougnown or ganoal um numoxy conpounds
T ohrey by Foctibnbrab i AL R R $3M Fhafe sonia
al um noxaneatali-ag acspouettr £aweprbebit egobymeid zgérianal of orinl priEEgue Al
having 1 Vo ueRbletn Spinget ety ELahReLiBhe bdut SERERAALYIA g
di fferent ,anegpefinvppyymerigapiandagénisvomrnBeotisgechal ogen atom a is
~an integer of fﬁQH{a@%?? $hLagBeR1 f8defel LA BS1GR WUEHE" «8hpB8lRd0Tis
nore) can be exenpliffed.

15 represented 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.
A titanium atom, zirconium atem and hafnium atom are
preferred. '

25 L in the above-described general formula is a group



_The specific exanple of R2 and R3 include an al kyl group (e. g. nethyl,
ethyl, n-propyl, isopropyl, n-butyl, isobutyl, 13 20 June 2002 n-pentyl,
neopentyl) and the like. Methyl or isobutyl is preferable, and nmethyl is
Ihe nost preferable. Each b and c indicates an integer of 0,
preferably from3 to 20. The al um noxan?i S prepared by vaircl5 gt%érr%ﬁ%ds.
The nmethod is not restricted, and the al um noxane nmay be prepared according
to known nethods. For exanple, a solution of at |east one trialkylal um num
(for exanpl pavifgnetdpdldperitadienyl skelidten dirsaoyveup veditain impraopri at e
organi ¢ sol vent (benzene, aliphatic hydrocarbon or the like) is contacted
with water heterépdiom hhd alguoupokaving ads leasthmne pytciopenttad issastl one
trial kylalum num (for exanple, trinethylalum numor the |ike) can be

cont act ed vgkéletomt Multdplechnagibe cgossiinkiedwed th eathrotehempl €hehydr at ed
copper sulfate) to prepare the alum noxane. The solid catal yst conponent
for ol efin gebypehiaving on ofcldpepradbenyl nskeléboncancbedebt fomed by
contacting a porous acrylic polyner having a polar functional group(C) as a
carrier foresamplefa cyolypentadienyl caratpstavstbstitutedi ti on netal
conmpound (A),and an organoal um num conpound and/ or an organoal um nunoxy
compound ( BycIldpemtatienfl tdmoupramtta spalydeclic ogboupt haviageanot
restricted, however, it is preferable to, after contacting ( C) Wth ( B)
, contact (dycldpervadienyl skeletidrer Ganthet¢age (@f thiet BupBritudedact (O
therewith. The contacting is preferably conducted in an inert gas

at nospher e, cyrikbpdnt adiemcl graup 2Cthe exagples epethe usebstiteento 200C,
preferably 0 to Z0OOC. The contact tine is from1l mnute to 36 hours,

pref er abl y inaimde arvhydresatrbopdghoupshaThngsbltek0 ¢agbdpatoms, a
preparation of the solid catal yst conponent is preferably an aliphatic

sol vent or mlcgenatted hyuwinomarbdn group ihasring d 4ot 2@ncarbon atouns
conmpound, organoal um num conpound and organoal um nunoxy conpound. The

speci fi ¢ exana eiilydl gtoupnhavingel to 6k xcarbom atopsannd bbezdiake,t ol uene,
di chl oronet hane, chloroformand the |ike. After the contact of (A) and/or
(B) with (@nd drsyjhe casmtofi $ife Ipadiysayalic group havihgilasolid i s washed
with an inert solvent, or the solvent is distilled off in vacuum or under
inert gas fdysdopgentadienylcskedptoat,i bhe examples®f fbecsubstipuentri ed
out. The anmount of the transition netal conmpound (A

include indenyl group, fluorenyl group and the like. Moreover,
the substituent is a group having a hetero atom, the examéles

of the hetero atom includes a nitrogen atom, oxygen atom,

phosphorus atom, sulfur atom and the like.

The specific example of the substituted
cyclopentadienyl group includes, for example,
methylcyclopentadienyl, ethylcyclopentadienyl, n-
propylcyclopentadienyl, n-butylcyclopentadienyl,
isopropylcyclopentadienyl, isobutylcyclopentadienyl,
sec-butylcyclopentadienyl, tert-butylcyclopentadienyl,
1,2-dimethylcyclopentadienyl, 1,3-
dimethylcyclopentadienyl, 1,2,3-

trimethylcyclopentadienyl, 1,2,4-



contained in the resulting solid catal yst conponent is fromO0.001 mmol to
10 nmmol, preferably fromO0.01 nmol to 5 mol in terns of a transition netal
atom (M per 1 g of the solid catalyst conponent in dry state. The atomc
ratio of the alumnumatomin ( s ) to tde traps ition mﬂzégﬂo & ) in
(A) (A/M in the solid catalyst conponent is not |less t fp% Q erably
from5 to 1, 000, nore preferably from 10 to 500. The solid catal yst
conponent obtai ned may be used for polynerization in flowable dry or half
dry particl @riﬁéﬁﬂllr_lQYCmeeheaaiedyﬁ.or tetrufethydcyelopentiatiendad formin
an inert solvent. Though the solid catal yst conponent can be used as a 15
20 June 200gefnphMEEhYyIayEDBpeataliehyl ehauithen) ikecat TREt spebifsc
preferable 1o use the solid catal yst conponent in conbination with an

or ganoal um axampLEPeENch& sk Dfc el Db GRrewd HAVILNDXY Salupsatadiendyl s case,
as the organoal um num conpound and the organoal um nunoxy conpound, the sane
conpounds agkeketdhi ineludies {Rienayt,| 45506, 7andtirahydreiadenlyd conpound is
a trialkylalumnum (e. g. trinethylalum num triethylalum num
triisobutylfluwsteny) anthehealike of Thecerdmplerot thiehgrowp ebmaimimg to the
transition metal atom (M in the solid catalyst conponent (AI/M is usually
fromO0.01 t HELEEW, aporf§ tnebides rmetRyl amidoPOBertrbiibglameaent

i nvention, as the nononer used for polynerization, any olefin, diolefin
having 2 t beitzy¢kdamino Atmethoxy j heertkisutagy pephendxyal pprablygast two
nononers can be sinmultaneously used to conduct copol ynerization. The

speci fi c exgHidmestndxy hexd i tige Ulibke! hyilengraupmdwireg dut ene- 1, pentene-1,
hexene-1, heptene-1, octene-1, nonene-1, decene-1, hexadecene-|,

ei cosene- 1, cyeipen tediengl Iskelerdiyand- phat ketedo atoml mygl beexane,
styrene, norbornene and the |like, however, the present invention should not
be restri ctoasbdsd iirfleed hes et roupks eadls haneimpg ed ecyelopentadiengkanpl e of
t he nononers constituting the copolynmer, ethylene and propyl ene, ethyl ene
and but enegkelsition ey dvel dressldnkedreant etheandriauaanalkydr grbapl i ke is

| i sted, the present invention should not be restricted to these conpounds.
16 20 June s aEheetyintlerse, ztopyilens o thee nbike gsa rsubstitwbedany of a

| i qui d phase pol ynerization nmethod and a gas phase pol ynerizati on net hod
can be adoptldyleke ghoupduahmasussopfopyl hdene g iphEmdengtiiylrere oat i on,
there are listed an aliphatic hydrocarbon such as butane, pentane, heptane,
octane or tihe Nlike, adlylenetor &€sihsmitwred wdldenegzreuy suchuase or the
| i ke, or a hal ogenated hydrocarbon such as nethyl ene chloride or the liKke,
and the |i dimedinylsilylleney dipbehylsibyleney metitadds idarl dhd yismk ax a
solvent. The pol ynerization can be conducted by any nethod of a batchw se
met hod, semhebdiideni se nethod and continuous nethod, further the

pol yneri zati on may be conducted in nore than one stages each having

di fferent react Xoanctheiabeve-dercpibedegenenabrfa dsupehatogenm - 50C
to 200C, preferably OC to 100C . The polynerization pressure is from nornal
pressure t8tegooKgachydrpearbeagroup dMavindel tsr @dsgasbes 8borglcar. The
pol ynmerization time is properly determ ned considering the kind of the
desired ol 45i @ pBMYREr sakdsfrangelcti dn=apparhdub, indicatgspealeneely from
1 mnute to 20 hours. Further, in the present invention, a chain transfer
agent such©&sahjgasgdtion mesali @domy(Me added in pol ynerization, to

regul ate the nolecul ar wejght of _.the olefin polyner. EXAMPLE The, present

i nvention will Egeesqﬁca;%epcﬁmagpgiqf ¥inthemetallocene transition

metal compound 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



20 June 2002 the follow ng exanpl es and conparative exanples, but it is not
limted thereto. Properties of an ol efin conponent in the exanples were
nmeasured by the followi ng nethods. ( 1 ) The pore volunme and pore
distribution of a carrier were nmeasuredqgy a nercury penetsat| od
usi ng PORELYZER 9310 manuf actured by Nlé?o Meritics Ltd. (g?‘kﬁ% g@é?age
particle size of a carrier was determ ned by observation using an opti cal

m croscope. (3) The content of a -olefin was determ ned using a calibration
curve made Hiredwias ta@fom) theaheda blooene ofradit towe metth 1a compoiunds by
using an infrared spectrophotoneter (1600 series manufactured by Perkin

El mer Ltd. pepredsht@s X Rns sbbve-desdribéd shormuldaiML i anah-gounber per
1000C. (4) MFR was neasured at 190C according to JIS K6760. Exanple 1 (1)
Prepar at i onjrfl Wiganicr tanple CHis @fydidpéntadienyl pditcohifmask equi pped
with a stirrer, a reflux condenser and a thernoneter was charged with 60 g
of acryl onididHoride N iAele gt diey X f 2itreemiemntd dbremiday| benzene
unit was 10% by weight, the mcro pore volunme for mcro pores having their
radi us of HIG (oyAogéifadiamyl ).z i¥eon ignd ineetyl cro pore volunme for mcro
pores having their radius of 35 to 50,000A was 0.71 m /g, and the average
particl e sibis (wrthyl cyeltpentddiEny] )firictiun ehidhliomide, and 36 g of
distilled water were added. The reaction was 18 20 June 2002 carried out
for 4 hour $ist( Mg loyclépen tiakdd enylgrzidconiun qiibkomisdd, | tered of f, and

t he obtained solid was washed twice with 1 liter of distilled water. A

f1 owabl e s®liisd methyd cyrlopentaddienyd )i rconimdimatyd., The resul ting
carrier for an olefin polynerization catalyst had a pore volunme in the pore
radi us of bispéntamethyleyalobentadisny] )zircueorimmw diviHlomidde pore
radius of from35 to 50, OOOA of 0.48 m /g and an average particle size of
45 ,cc m pis (pPeatamathglcytlepknd adienyyytz ivanmduentd idramids, at nosphere
of a 200 m flask equipped with a stirrer, a dropping funnel and a .

t her nonet ebisd pentpnathyleythopentaddenyll)eirdodi wpdimettlyd ,carri er prepared
in (1) was charged to the flask. Toluene (100 m) was added to obtain a
slurry, afbés(dndenyd)zaré6nififi. dichlofridet,obisndnsdenytli)@irfonium

met hyl al um noxane (1.97 nmol/m, manufactured by Toso Akzo Ltd. ) was added
dropwi se t dibromidea bas(iAfenylseircondundimedydi,nitiey 435,6C7and 2 hours
at 25C, the supernatant was renoved by filtration, then washing with 100 mi
of tol uenetearahgdeaiindenpléeirconiumTdéchldriidel, bfisd 4t,6l,60/7e¢ sol uti on of
et hyl enebi si ndenyl zi rconium di chloride (2.2 ,Gnol/mM) was added, and the
resul ti ng tekrahpdwaindenyl ¢dincondum débpomdderebfis 46686 6hdwr. The
supernatant |iquid was renpoved by filtration, and the resulting solid was
washed tw tetwahypdrodndenyl )zbraoendumddmetyd,with |1 00 nl of hexane, and a

fl owabl e solid catal yst conponent was
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



19 20 June 2002 obtained by vacuum drying. Thus obtained solid catalyst
conponent contained 9.86 ,ct nol of zirconiumand 2. 74 mol of al um num per
1 g of the solid catal yst conponent. (3) Polynerization An autocl ave havi ng
an inner volunme of 400 mM equipped with stirrer was evacygt ed ged
with 96 g of butane and 4 g of butene-1 gnd the resulting szﬁﬂF%EQQ?
heated to 70C. After this heating, ethylene was added to give a parti al
pressure of 6 kg/cne, and after the systemwas stabilized, 1 mlL of a
hept ane sol dichhoefider,i dimeuhylsidyilenebis (hmienyl)) ziacomdaer, subsequently
8.9 ng of the solid catal yst conmponent prepared in (2) was added.
Pol yrmeri zat H06hYésider r déneahylstilydenebts (#e6Ji6ng-of et hyl ene so that the
total pressure was kept constant. Sixty mnutes after, the polynerization
was term natetirhhydddindefyll) zofcohlhamodicAdoalidki,n copol ymer was obtai ned
in an anount of 20.6 g, and there Was recogni zed no adhesi on of the polyner
to the i nnedimethydéilptena{ogtivpenthdipnyyréiluoaenyd )zdircontiymper
transition nmetal was 2.3 X 108 (g/nol). The SCH and MFR of the resulting
ol efin pol ydehYeredé?. diphenyesilybenebis (ghdenpilyrtiesoniampecti vely.
Example 2 (1) Preparation of carrier for olefin polymnerization catalyst
20 20 June 2{¢¥R1drPdeé| teyctypentadiehyldimethrylappadzirtondumtirrer, a
refl ux condenser and a thernoneter was charged with 71.1 g of
acryl oni tridielorigeépetgehepenpad yerylphaénoxpoieocbnbtmddichybirédeaen unit
was 10% by wei ght, the mcro pore volune for mcro pores having their
radi us of Idimethynl (OEO-busyDabPnar) / gtethamethybecpolepentadiehpd ym cro
pores having their radius of 35 to 50,000A was 0.71 m /g, and the average
particl e sigilawezfcorium)dirkl @ide afid ethel tikei ani ne and 78.9 g of
distilled water were added. The reaction was carried out for 7.5 hours at
130C, the super Raiztlier, cihereraan deoidd ustirabed illikestiisen coapdunids
obt ai ned solid was washed twice with 1 liter of distilled water. A f] owabl e
solid (36. Xepresentdd bynebabgingazircenitumdo Thtandéuml or mafraun én for an _
ol efin polynerization catalyst had a pore volune in the pore radius of from
100 to 5, 0Ghe @bdvesddeddmibhed gxamples Wk 2ircedmiyoe ecompbundsf from 35 to
50, 000A of 1.56 nl/g and an average particle size of 40 ,cc m (2)
Preparation of <o itthe sl ids tcataiiyste momponenterfcn misphine of a 100 n
flask equi pped with a

polymerization of the present invention, (B): an

organoaluminum compound (Bl) and/or an organocaluminumoxy
compound (B2) is used.

As the orgapoaluminunlcompound (Bl), known ones may be
used. Preferably, an organoaluminum 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 compound
represented by the above-described formula R', AlY,_,
include, for example, a trialkylaluminum such as

trimethylaluminum, triethylaluminum, tri-n-propylaluminum,



.Stirrer, a dropping funnel and a thernoneter was replaced with nitrogen,
then 0.921 g of the carrier prepared in (1) was charged to the fl ask.
Toluene ( 40 M ) was added to obtain a slurry, after cooling to 4C, 4.67
m of a toluene solution of nethylal um gexane (1.97 mol/ fTRRU ured
by Toso Akzo Ltd. ) was added dropw se ?g evol ve a gas . Zé?er st??@?ng

21 20 June 2002 for 30 mnutes at 4C and 2.5 hours at 25C, the supernatant
was renoved by filtration, then washing with 50 ni of toluene was repeated
twi ce. Thentt8isobuitplaiumbhumpetsitn+hexydalumhnhumnabidsicheedyikei;r aoni um
dichloride (2.2 ,u nol/m) was added, and the resulting m xture was stirred
at room t engpbalkylaléminenchionideTseck @sed ipetnylalonidumahlceridend by
filtration, and the resulting solid was washed twice with 50 mM of toluene
and once widiesyhdlehimerack]onide a dienebrepygbaluminuml gbtordadpenent was
obt ai ned by vacuum dryi ng. Thus obtai ned solid catal yst conponent contai ned
15. 3 , C~ nodibdobutybaluminum chlgride) of-ntbekylalpwinamgeblorhidesolid
catal yst component. (3) Polynerization An autocl ave having an inner vol une
of 400 nl eand ppel hikée; aantdlkykaluminwmodbchliorider gedhwksh 96 g of
butane and 4 g of butene-1 and the resulting m xture was heated to 70C
After this nethy kel uminwm ebiecivikor dricethy Laleningmrdichlorideure-of 6
kg/cme, and after the systemwas stabilized, 1 ml of a heptane sol ution of
trii sobutylptapikakninumadich)onide adietebutybarlbeminun ydiohBongdes t he
solid catalyst conponent prepared in (2) was added. PQI{nerization was
carri ed outn-dexpdeiuminum ddchdoside apfctie doikar@ dhalkyplalupisymure was
kept constant . After 30 m nutes, the polynerization was term nated by

addi ng 3 mhysiride,susgh asndémethyladpmionm hydsidey atlhethyhadnminsant 22
20 June 2002 of 17.5 g, and there was recogni zed no adhesi on of the polyner
to the i nnédiydgside ofdine-prepydiadpminmm hydnide, Akisabutyiaduninum
transition nmetal was 2.1 x 108 (g/nol). The SCB and MFR of the resulting

ol efi n pol YW ige e de-ne-hexyliadsmimum hydr ige @nd hheslikespddonge| v.
Exanple 3 (1) Preparation of carrier for olefin polynerjzation catalyst A 2
liter cyli altrimedhydadupdaymy G igthyilalaminum and

triisobutylaluminum are preferred.

As the organoaluminumoxy compound (B2), known
organocaluminumoxy compounds may be used. Preferably, a
cyclic aluminoxane having a structure represented by the
general formula {-Al(R?) -0-}, and a linear aluminoxane having
a structure represented by the general formula |
R®(-Al(R%)-0- )e 1&.11132 (wherein R? and R?® indicate a
hydrocarbon group having 1 to 8 carbon atoms, all R? and all
R® may be the 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 c 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,



.a reflux condenser and a thernoneter was charged with 71.1 g of
acrylonitrile-divinyl benzene copol yner (the content of divinyl benzene unit
was 10% by weight, the mcro pore volunme for mcro pores having their
radius of 100 to 5, O00A was O . 62 nl/gg the mcro pore Vfbdﬂﬁhf 9hoHi cro
pores having their radius of 35 to 50,000A was 0.71 m/g e average
particle size was 50 ,ccm and 447 g of propanedi am ne and 78.9 g of
distilled water were added. The reaction was carried out for 7.5 hours at
130C, the siqmsmatlantnédpepntyVhsandmhed ikd. byetinyilr air dsobarglt ie
obt ai ned solid was washed twice with 1 [iter of distilled water. A flowable
solid (42 gpreferabdle, i mettpdud® dhe mpstlprefesablieng Eazh beantor an
ol efin polynerization catalyst had a mcro pore volune for mcro pores
havi ng theig intticatend an dmtkder of5 frof0A ab Q0,5freifegably iremo3pore
volume for mcro pores having their radius of from35 to 50, 000A of O0.64
m /g and arocawér.age particle size of 45 ,u m 23 20 June 2002 (2)
Preparation of solid catal yst component An inner atnosphere of a 100 mil
flask equi pped whiehadusiinoxane dsdpmepared bynelardoed samett@odsnet Phewas
replaced with nitrogen, then 0. 846 g of the carrier prepared in ( 1) was
char ged t omeltholl #shotToésenictedp) antl $head vadthedane may Menprepanedy, after
cooled to 4C, 6.44 mM of a toluene solution of nethylalum noxane (1.97
mmol / M, macebadiingetiobkndws mékhadst d.FOr eesampddnd adsofutient ofeadl ve a
gas . After stirring for 30 mnutes at 4C and 2.5 hours at 25C the
super nat anfleast omethrrihXky Xalumintumw( forherampi ki, ner imethi DAl whindmt ol uene
was repeated three times . Then 19 . 0 nl of a toluene solution . of
et hyl enebi erntlheyl ke r alissoldredhwdrtibidan( 8ppropriaktendyganicasmwldentand t he
resulting mxture was stirred at roomtenperature for one hour. The
super nat an{bkngend,waiipbhabiedhpgrbcarbahi on, thaedlike) res tentactsed i d was
washed twice with 50 nml of toluene and once with 50 ml of hexane, and a
fl onabl e switl watetrytst poepaorestherad unbinexaad .byAsaanocher ymetthodhus
obt ai ned solid catal yst conponent contained 23.0 ,u nol of zirconium and
6. 60 Mol at leastnaneptrialiydaluménuval i focaexampilesonponent. (3)
Pol yneri zati on An autocl ave having an inner volune of 400 ml equi pped with
a stirrer taimethylaluninunamsienl ikedsan be ¢ontacted withga aietal ene- 1
and the resulting m xture was heated to

salt containing crystal water (for example, hydrated copper

sulfate) to prepare the aluminoxane.

The solid catalyst component for olefin polymerization
of the present invention can be obtained by contacting a
porous 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) therewith, or to, after contacting (A) with (B),
contact (C) therewith. The contacting is preferably

conducted in an inert gas atmosphere, and the contact



.70C. After this heating, ethylene was added to give a 24 20 June 2002
partial pressure of 6 kg/cm, and after the systemwas stabilized, 1 m of
a heptane solution of triisobutylalumnum (1 nmol/mM ) was added,
subsequently 8.4 ng of the solid catal ygg conmponent preparg ‘hFh(g

added. Pol ynerization was carried out at 70Cwith feeding © Re SO
that the total pressure was kept constant. twenty m nutes after, the

pol ymeri zati on was term nated by adding 3 ml of ethanol. An ol ef i n

copol yner veempétatumssl in =80 atoww0€f, preferabdnd @ ey & 0e€ .r @hegni zed no
adhesion of the polymer to the inner wall of the autoclave. The

pol yneri zateamtaxet itdintey isefrbmabsminwbe nmed &6 Jdemiry 3 pref@yabd/ymfirom The SCH
and MFR of the resulting olefin polyner were 22.8 and 0.316 g/ 10 m nutes,
respecti vel )0 miEnanpsetal 24 Hodrspamie solvéntalsetl faradihes prepapatdon An

i nner atnosphere of a 100 m flask equipped with a stirrer, a dropping
funnel and of tther soidtecatabystpicuponent hisipredfprabliynan 81iphgtdt t he
carrier prepared in Exanple 1(1) was charged to the flask. Toluene (40 m)
was added tsplnddrei orarsbpomyatidsdil vdnoivhdcheps dmertotatd brankition
triisobutylalumnum (1.0 mmol/m ) was added dropwi se to evol ve a gas .
After stirmetal compdund,s cxiganmabureimen atompmurdearsdiper nat ant was renoved
by filtration, then the residual solid was washed with 40 m of tol uene.

Tol uene ( ®gancalwasnmiviey tompakinda sThe mpegdiit ekamplel infladésl uene
sol ution 25 20 June 2002 of nethyl al um noxane (1.97 mol /m, manufactured
by Toso Akne-buiténe), nas hacdewk ,d neihepdaney derlzeney dgasluendter stirring for
30 mnutes at roomtenperature and 2 hours at 80C, the supernatant was
renoved by diiichilioxiomerthatnieq ncbestho formianid tite dikef. tAEtenéhsasontaett ed
three tines . Toluene ( 4 0 ml ) was added to make a slurry again, 4.80 ml
of a tol uené fal)uanddoof (B)cyitbped) adaesypernazbantinisi £hlvered ¢£H. 035
,cc. nmol/mM ) was added, and stirring at roomtenperature WAs conducted for
one hour. @nd 3uesiduansoliduis washedmirtddahyidert salivent aod tlehi ng was
conducted three tines with 40 ml of toluene and once with 40 ml of hexane,
and a fl owablvest| isl digtdlled ofifpéneviacuns ahtunidesd ibgreagasnflowyi ng. Thus
obtai ned solid catal yst conponent contained 32.9 ,ccnol/g of zirconium and
6. 08 mmol / howeverthessropesatongmay e hoh neceasatllywecanaiedputn. i nner

vol une of 400 m equipped with a stirrer was evacuated, charged with B5 g
of n-butane andThé gmeanbuoénthe angnsh@lpesmeta&gcnmppund &9 heated to
70C. After this heating, ethylene was added to give a partial pressure of 6
kg/ cm~, andontadnedhin Hhe caswdtingagnlidaatalyat somponeptake fxamiti on of
triisobutylalumnum (1 mmol/n) was added, subsequently 60.0 nmg of the
solid cat apygf’lcm%n@]tl%m%he@rﬁfe@‘ﬂf’]-\wa§r§ad@d°1F@P?Jre’ﬁ@ Zatmml was
carried out at 70C with feeding of ethylene so that the total pressure was
kept const dAttempsof ﬁlﬁm%%lﬁi-?@rme‘ﬁé atom, (M) i pe¥ b Rbsthesaldid ed by

adding 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



.26 20 June 2002 3 m of ethanol. An ol efin copolynmer was obtained in an
anmopunt of 21.9 g, and there was recogni zed no adhesi on of the polyner to
the inner wall of the autoclave. The polynerization activity per transition
sretal was 1.1 X 10° (g/nmol). The SCB and MFR of the result'gg oleébéga

pol ymer were 22.6 and 0.63 g/ 10 ninutes, respectively. Cbng rhe npl e
1 (1) Preparation of solid catal yst conponent An inner atnosphere of a 100
mL flask equi pped with a stirrer, a dropping funnel and a thernoneter was
repl aced. V"Pbﬂyﬂb&-’i@ﬁ%&ont bakaiydt @ithoad’ Wngnitdrddtenedityi it bienzene
copolynmer (the“content of divinylbenzene unit was 10% by wei ght, the mcro

pore vol unepteehble RPLEE thvsdDid baitalyad ¢omPpdndRE intcdmb LR yRs 0. 62
m/g, the mcro pore volume for mcro porés having their radius of 35 to

50, O00A wagj®h7dn Birgdnodldmti RE@mAYEHBSGEnd and /Jreasi regavesa Biniimdily -
Tol uene (25 m) was added to nake a slurry again, 3.07 m of a toluene

sol ution of cempbithal UNtMXAREchde? lasmild BirgafdaluashuneoRPol A8 GarfkZ0
Ltd.) was added dropwi se. After stirring for 30 mnutes at 4C and 2.5 hours

at 25C, thetﬁapsfgahaalum&ﬁuﬁeﬂ?vesmpauﬁaI,ttﬁtei gamet Bompoandisnaswi th 50 ni
of toluene was repeated twi ce. Toluene (40 mM) was added to nake a slurry

again, 12. lepdmpiifiéql £8NqB3ohHE i DiktEd £lahd eRebpsé feeall & idanuutia
dichloride (2.0 ,ccnol/m ) was added, and stirring at roomtenperature was

conducted fpg a €PidurelZDEdinGs [elg. theémevR¢lA2ti@Ahumi,quid was renoved
by filtration, and washing was conducted twice with 50 nil of toluene and

once W th 5@rdt8y1AEuAfumpner fisoouepl £168ihdmsat aphes trai@Ethaas
obt ai ned by vacuum dryi ng. Thus obtai ned solid catal yst conponent contai ned

7.67 ,u nol XD efomiit ¥heUadded domPoltill t@ the araisition hefttal @tioant s were
smal l er as conpared with the case In which the carrier of acrylic organic

pol ymer havimyp i RYleasollidcthtady sl SopYASntSEAl /M P) iUy Frion An
aut ocl ave having an inner volune of 400 mL equi pped . with a stirrer was

evacuated, gher assl 10 ;0005 preferably afromnol. b goof , bobene-1 and the -
resulting mxture was heated to 70C. After this heating, ethylene was added

to give a parti ain pties pPresait GnErtion Ands athierméhomey st eed WeSr
stabilized, 1 m of a heptane solution of triisobutylalumnum (1 nmol/m)
was added, polbasspiczdtjonl ahynplefinhediolledinahatvyny Zapeteearpbapared in
(1) was added. Polynerization was carried out at 70C with feedi ng of

et hyl ene satidmd diecHeotlalkepioass bee used kelsocatslaast Swot ponomelrss after,

the pol ynerization was term nated by adding 3 nl of ethanol. An olefin
copol yner wemn bétsdimActdnecrslymsed tof copdsct kapdlyher izatddme The
pol ymeri zation activity per transition netal was far |ower than the case in
whi ch t he epedidfiiofexamples/loft threyaninclode nethykbeneg propy bené unct i onal
group was used.
butene-1, pentene-1, hexene-1l, heptene-l, octene-1,
nonene-1, decene-1, hexadecene-1, eicosene-1l, 4-
methylpentene-~l, 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-1l, ethylene and hexene-1, propylene and
butene~1 or the like is listed, the present invention should

not be restricted to these compounds.



.28 20 June 2002 Conparative Exanple 2 (1) Preparation of carrier for olefin
pol yneri zation catal yst After an inner atnosphere of a 1 liter flask

equi pped with a stirrer, a dropping funnel and a thernoneter was repl aced
with nitrogen, 21.4 g of styrene-divinyhgenzene copol yner gph% cogb gt of
di vi nyl benzene unit was 30% by wei ght, mcro pore vol une f NG § res
having their radius of 100 to 5, 000A was 1.08 m /g, the mcro pore vol une
for mcro pores having their radius of 35 to 50,000A was 1.36 m /g, and the
average particl eThezpolwmsenzation)menbodhis geet trestwidtedk.and any

Di chl oromethane ( 400 mMl ) WAs added to make a slurry, and to the slurry
was added 48f8agliffudduphasen polyneoizdtian sethpdhasti arigag. pdaeeequent |y,
22 m of acetyl chloride was gradually added dropwi se at 3C, after

conpl et i on pdlymerizationmetkedtdam beaadoptedsd datthersalvent s1sad 25C,
then 4 hours at 35C. After cooled to 3C, an aqueous solution of 100 m of
37 % hydr ocfdnrtheatiguiddpBage npobymerizatien, waherenareglisted wynadded
dropwi se with vigorous stirring. The liquid portion was renoved by
filtration,aliphaticl bydygocacshoneswel aashutiangccpentanky hephap@( nil of
distilled water, 200 m of ethanol, 200 ml of acetone and 200 ni of hexane,
and vacuum akrtyameg oxathediides ad axomat ¢ hy2r®arhsin gaushias benagns,e solid.
An i nner atnosphere of 200 m flask equi pped with a 29 20 June 2002
stirrer, a teluene condamsdrikend or tehdatogenates hydgpicarhenisuemiasr ogen,
and 10.5 g of the acyl ated pol ystyrene obtained as described above was

char ged i ntmethipléeneshlanideinsl thesbike, anghshedlidher Ardlan lefimry, to
this was added gradually a solution 5.3 g of sodi um borohydride in 50 m of
a 5% aqueouktsslf utn Hyelirpad yrekined i @an dre Jesed t 35S s2 i selvignte o Bw®l ve a gas
. After conpletion of the addition, reaction was conducted for 12 hours at
25C, and 2(Paollymerizatinn cansbe ¢aduntead byl anymethod gfa bpgghwiserti on
was renoved by filtration, the resulting residue was washed successively
with 100 nmesthad stsemniedbatahwise methodfandiernblinuens methodof hexane,
and vacuum dryi ng was conducted to obtain 9.63 g of a white flowable solid.
The resul t dnnthen sheipplyrenizatiopaaynbeicenduittedin gere hamoRecr o pore
volume for mcro pores having their radius of 100 to 5,000A of |1.21 m/g, a
m cro pore SkAdRfe Fash RaviapsidfaranthFeantion fanditions e 50, 000A of
1.36 mM/g, and an average particle size of 40 ,u°81 (Zépqu?parati on of
solid cat aRPYMEFHFRTERD APTRGTAT RS ISHHFW® oo U180 APOfY ask equi pped

with a stirrer, a drog | Ng funn@el and a thernpneter was replaced with
ni trogen, BF&feFablygd(y xRl caFfheqolymarnization Pressufgsishinfled to
the flask. Toluene ( 50 was added .t o obtain gysl urry, after cooled to

n . ,
4C, 2.52 minogmad P&ﬁ?@h’é’%&l)%t]io@n kg/ v hPFSEBRARLY o RECMT N9 1 /m,

manuf act ured by Toso Akzq(L d,) s added dfoapwi se t,o eyolve a gas . After
stirring Ppressure 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
polymerization, to regulate the molecular weight of the

olefin polymer.

EXAMPLE

The present invention will be explained in detail in



.30 20 June 2002 for 30 mnutes at 4C and 2.5 hours at 25C, the supernatant
was renoved by filtration, then washing with 50 m of tol uene was repeated
twice. Then, 40 ml of toluene was added to nake a slurry again, and to the

-slurry was added 6 . 61 m of a tolueneq50lution of
et hyl enebi si ndenyl zi r coni um di chl oride (5.0 ,u mol/m ) wa2Ca8a29%%d ¢ he

reaction mxture was stirred at roomtenperature for one hour. The
supernatant |iquid was renoved by filtration, and washi ng was conduct ed

tw ce with e nfloXfowing enampiesand compaTativeobxhmpaes, butl &t fisowabl e
solid catal yst conponent was obtai ned by vacuum dryi ng. Thus obtai ned solid
cat al yst comporicimireadttheretd. SPropemtliesf ofi anonl efiimmmbrpdentdln of

al umi numper 1 g of the solid catal yst conponent. (3) Polynerization An

aut ocl ave hehe ngxamples cwveve| meeswfed 0By ntheqfioppewingt meahetdsrr er was
evacuated, charged with 95 g of butane and 5 g of butene-1 and the

resul ti ng niXy The pasehealenletand @orerftist rilbus ilomadifng, caxhiernensas added
to give a partial pressure of 6 kg/cm-, and after the system was

st abi | i zed melasired by dmeraney penetirat iohn methed msiygaPORELYZER B 3ol / nl )
was added, subsequently 9.4 ng of the solid catal yst conponent prepared in
(1) was addexhufadtumed Zat iMicraMenities btd. at 70C with feedi ng of
ethylene so that the total pressure was kept constant. Sixty m nutes after,
t he pol yner(2atihen avex age pardtied eb\s izediofg a3 cair rdlerewhsndietesmiakedf i n
copol ynmer was obtained in an 31 20 June 2002 amount of 10.9 and there was
recogni zed byo chtegsiatriarf usingdny mptical wicroscopal | of the autocl ave.
The pol ynerization activity per transition netal was 1.2x 108 (g/nol). The
SCB and MFR3)f Thee qoshent af ot eblefpnl yasr desesmined asdng. a27g/ 10

m nutes, respectively. Conparative Exanple 3 (1) Preparation of solid

catal yst coaidibnatian icumre madss e rchafact s i fabstrptiompef with a
stirrer, a dropping funnel and a thernoneter was replaced with nitrogen,
then was clefhydens @nd argolebinsi bycusiggran, 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,
a 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 ¢« m) and 206 g of diethylenetriamine

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



.manufactured by Cross Field Ltd.) which has been calcined for 5 hours at
300C under nitrogen flow. Toluene (120 mM) was added to obtain a slurry,
34.8 m of a toluene solution of methylal um noxane (manufactured by Toso
Akzo Ltd., 1.97 mmol/mM ) was gradual |l y,added dropw se to ol ve S .
After stirring for 30 m nutes at 4C, anélgfurther for 5 hou?gs j‘f 982862 he
supernatant was renoved by filtration, then the residual solid was washed
twice with 100 nl of toluene. An inner atnosphere of 100 ml fl ask equi pped
with a stir¢grrieddowppfoy § houds atd 130 Getoohd0¥l, vaee rseypeamrect anitt h
nitrogen, then was charged with 1.10 g of the resulting nethyal um noxane
treated sililiquidoraefiltered pfifigsaaddeletabtakred sdlid ywas/ wshdd of a

t ol uene solution of ethylenebis indenylzirconiumdichloride ( 2 . 0 ,ct

mol /M ) waswiceled.thahd. ittler of Wilstdil] ed watee. waks fdowabde sbvlidqrhs58 32 20
June 2002 tenperature for one hour. The supernatant was renoved by

filtration,g) heas eshthinedsbyvasdmuun vdxreingt h 50 ml of tol uene and once
with 50 mL of hexane, and a flowabl e solid catal yst conponent was obt ai ned
by vacuum dryi ndfhel teswltt friqrezhsmienl fert iy olebimpopehymenhzatien 13. 6
,ccnol /g of zirconiumand 3.41 nmol /g of alumnum (2) Polynerization An
aut ocl ave hmatalysth hather podteuvelomeli® rhee ponepaadiiush of from 40 0was
evacuated, charged with 95 g of butane and 5 g of butene-1 and the

resul ting mMiotSy0d0Raohdatdéd mld g7GCa pbrer voAumehdat the, petrkeylraddusas added
to give a partial pressure of 6 kg/cm-, and after the system was

stabi | i zed,ofl imbmoB5atbeh0 ad0AdLit0 4B afl Ag ianshblam pveragienparticieol / m )
was added, subsequently 60.0 ng of the solid catal yst conponent prepared in
(1) was addsice R Wieriimti on was carried out at 70C with feedi ng of
ethylene so that the total pressure was kept constant. Sixty mnutes after,
t he pol yner(i2gatBrapansat icar mhacdd docatddivar ampasfentt hanol . An ol efin
copol ymer was obtained in an anmount of 22.6 g, and there was recognized no
adhesi on of theAmoinpmer atmohphensecofal20bml fdask eguippedTwith a

pol yneri zation activity per transition netal was 1.2 X 10e (g/nol). The SCB
and MFR of stiignessula dxgppiadi fuppeynandwar theomgmetegrowasorgplacednut es,
respectively. As described in detail, there can be obtained an olefin 33
20 June 200dtpomikErcgenvi t§eanBeREedl efit tharcarrieprppepayedi 4n hiyh

pol yneri zation activity by using the olefin polynerization catalyst of the
present inWast cdarged 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



-34 What is clained is: 5 10 15 20 June 2002 1. A solid catal yst conponent
for olefin polynerization which conprises: (A a netallocene transition
nmet al compound; (B) an ozganoal um . num conpound and/ or an organoal um nunoxy

conpound; and (C) a carrier for an olefkg pol ynerization cghal yst osed
of a porous acrylic polynmer having a pohgr functi onal grougb‘gx"%?ggng
cat al yst conponent according to claimwherein the porous acrylic polyner
having a polar functional. group has a mcro pore volunme of not |ess than

0.7.nl/ g fobbradhedpbyevakaumngritiagr. radi us of 100 to 5, 000A, and said
mcro pore volume is not |less than 35% of a mcro pore volunme fox mcro

pores havi ng theThusaobhtasiméd Holind 5@AtAAYAL Bomposenhitdcontaipetd ToBponent
according to claim7. or 2, 20 wherein the average particle size of the
por ous acr yli mopobf neiresn fum ant- 2m7domaeD0Of &1 uminum Aexnlli ¢ chittdie st
conponent according to any one of clains 1 to 3, wherein the porous acrylic
pol yner is so2kdcopbth}yet obmpaonentylic nononmer and a crosslink
pol ymeri zabl e conpound having at | east two unsaturated bonds. 5. A solid
cat al yst cogppnPolymeradzatignt o any one of 30 c7.ains 1 to 4, wherein the
porous acrylic polynmer is a copolynmer of acrylonitrile and divinyl benzene.
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 system was

stabilized, 1ml of a heptane solutionof triisobutylaluminum

(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 recognized 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



6. A solid catalyst conponent according to any one of clainms Z to 5,
wherein the polar functional group is a 35 functional group capable form ng
a c¢' nem cal bond with an organoal um num conpound or ar. organoal um nunoxy

conpound. 35 20 June 2002 7. A solid tal yst conponent cor di anir
one of clainms 1 to 6) wherein the polargpunctional gr oup igﬁaﬁnﬂéggpbgne

menber selected fromthe group consisting of 5 primary am no group,
secondary am no group, imno group, am de group, imde group, hydroxy

group, fornyl graup) 1@.@@&0éyuiaaeuea1sm‘a_eneequegpeandi_thi al sgiewer,8. . A
solid catal yst conponent according to claim?7, 10 wherein the polar

functional @reefluk 8cRHkfiBEY aNd D tHerhbrdtEowas Shadydd wikh nQ.group.
9. A solid catalyst conponent for ol efin polynerization obtained by

contacting g ¢pES 1AM ig 1l ivitly Itizeheicbpolgher e domtantgseup (C)
as a carrier with a netallocene transition netal conpound (A) and an

or ganoal um QYRR &Y IDenZéniifl 0w 100 bRoae Ught peetie aligrelpdrel Goldmeol id
catal yst conmponent according to claim9, 20 wherein the porous acrylic

pol ymer havifeg mi@pd Pordshavongltigsionpaldasao filotpd LO0OA was 0f 6ot | ess
than O Ilm/g for mcro pores having their radius of 100 to 5, 000A, and said
mcro pore mdl/gpethe fiﬁ.brbe?&r'eh&bl&ﬁ% b ra miloxoo prates \hawingy fulredd cro
pores having their radius of 35 to 50,004A. 25 A solid catal yst conponent
accordi ng teadliasmo? 685 t0, 50h00OANwake 0a7dr add gpatindc lthes iaxeraige he porous
acrylic polyner is from5 umto 1,000 Vim 30 7.2. A solid catal yst

conponent apaetiche s0z@wa® B0 of nf) andk 36%6 § 60 dihylémediamihe odous
acrylic polyner is a copolyner of an acrylic nononer and a crosslink

pol ymeri zabye.gogpetindibeilhgdawakteasivereoaddedt.urahedréaotton3was3. A
solid catal yst conponent according to any one of r
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 to evolveagas. Afterstirring



.36 ~.4. A solid catal yst conponent according to any one of clazns 9 to 13,
wherein the polar functional group zs a functional group capable formng a
chem cal bond with an organoal um num conpound or an or ganoal um noay
conmpound. 15. A solid catal yst conpone according to any.,gne of cl ai s
9 to 14, wherein the polar functional g?@up is at |east on§6ﬁ§#E%Fu§& ected
fromthe group consisting of primary am no group, secondary am no group,

i mno group, am de group, imde group, hydrvxy group, formyl group,

car boxyl gr ¢gp, 36uhimited a3R°Cnghd 2.0 hou@gPat 1559F. thd s@péfnstantyst
conponent according to claim~5, wherein the polar functional group is a

primary am gasdFéhtvéd Byof i Bt SL€ 268 AroheiwaAShihgURi tIf 58I MB oF £&LldeneWherein
t he porous acrylic polynmer is a copolymer of acrylonitrile and

di vir_yl bengagerepBadeactwiead. 20hdn. 1348 Al edfnapedbyaenézeslenicat@f yst

conprising the solid catal yst conponent for olefin polynerization o~ any

one of clai ggh}lbfebbinfenglzokreandamudionlveddeoynd2 anthel/al) was

or ganoal um nunoxy comnpound as an organonetal | i c conpound conponent. 2J 18.

A process fagdeapdafidnghenresaltingofikiace «wast setiirtgdaatolraom W th

pol yneri zation catal yst of claim17. polynmer which the olef in 30

A DAL A YeéhplBRtArY¥. A@20Ak. AburAFFTHe AMtipérnatant liquid was

Y. AFY. A Al . AYI LAYl . A A Al LALLA A A A AAYLLAYI.A AL A AF4. AN . Au. AyP$

KP_() ~yt o] eréideed cay cfietation) capd aflve | ved wht trad)| ssl § & add s ajastend] ca] caU

] ca] ca] ca] ca] cal] caU] caU] cal] cal] ca] cTa] c<a] cOa .

Sl <QPA~yt ni thi¢ewith 3 arl] cfUkodhenkc ahdapaekcwjth] 5a]mh]ah|adarsd ca ca ca

] caU] ca] caV] ca] ca] ca] cal] ca] caU] ca] ca] cal] ca ARB6™"G}' ber Ke

D)y ] """ #Sd4md sai flckhbbécadTid cadtalgat cabmpbnehtayas] obkadhed] bgU] ca] cal c

aU] calU] ca] cal] caU] caU] ca] caU] caU] ca] caU] ca] ca] cal] ca

$# ' F++" - | -vAOO | dAYPRGA- 6\VWBU7e79Q0999: X 0: :;

; <{vgl gb] X] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca]ca] ca]ca]ca]c

al] ca] ca] ca] ca] ceiusotejadiajezh BodlidatataiFst<Eomp@@mt contained 15.3

@ @AMQ @@ @@ CGAUEAABRYBB

C5D: Ezt oj e jr\fioly o [2dldcom]inm eafich) 23| mmd] ool jadadn]imerc perch] g adf] edjecal] cal ¢

aU] ca] cal] ca] cal] cal] ca] cal] ca] cal] cal] cal] ca] ca] ca] ca: EQEGGG/HI 8Jt JJIJKLM.L

LLDMWM MWWO@EdL B Stahalyas >cothpeomentof W vql gb] X] ] U] ca] cal] ca] ca] ca] ca] ca] ca] ca

] ca] ca] ca] cal] caU] ca] caU] ca] caU] ca] cal] caU] caU] cal] cal] cal] ca] cal] ca] ca] ca]

ca>XvXX- YYZF Y [Edlymerization

"xc{cccccDd{dXgggOh_hi G ykfl yt oj e_ZU] ca] caU] ca] ca] ca] ca] caU] ca] ca] ca] caV] ca

] ca] cal] ca] ca] c#frc apteicdaveahauing] am)icuiam vpduamead € 4 ¢ dapgujippet | nnippp

qG&l gssst <t qtt!uuvvvvvvvwxy4yjyT{{}xsni d_ZU] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca

U] ca] cal] cdiddujx ftdajney] wdsc #vesuadiesh] &3 it 94) gapdabuspoe] ca] cal {

|| 0} n} }}} ~G-~~+>uNO=K]| wgl gb\ W ] caugca] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] ca] cal] &< 4] 9:9€ Huthned k AnchFg) Tafudtenpgonixtgrewas keptiesVo) zuoj e’
VI gb\ ca] ca] ca] ca] cal] ca] caU] ca] ca] caU] ca] ca] caU] ca] ca] cal] ca] caU] ca] ca

ca] ca] o8] A c Ak EReF (EREBVheatLag) cRERYLone was aided b give a oo o

_u@d nj #*akn{vgl gb\ W] ] cal ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] ca] ca] ca] ca] ca] c

a] ca] ca] capatdAlc AregtHe A% f KIS capPdURLEPEathe system was

stabilized, 1ml of a heptane solutionof triisobutylaluminum -
(1 mmol/ml) was added, subsequently 10.8 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. After
30 minutes, the polymerization was terminated by adding 3

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



#&3m >{upkfa\W]]ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca]caV]ca]ca] cal]ca]ca]c
al cal ca]ca]ca]ca]lca]ca]ca]ca]ca]ca]ca]ca]cal{
#&3m >{upkfa\W]]ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] caV]ca]ca] cal] ca]ca]c

T s el £ e o 5 el kel SR (o el
U& ()-F .Z10% U& ()--10% U& ()- 10% U& ()- y@L0% U& ()-t10% U& ()-OP_XY: |
of 17.5 g, and there was recognized no adhesion of the polymer
to the inner wall of the autoclave. The polymerization
activity per transition metal was 2.1 X 10° (g/mol).

The SCB and MFR of the resulting olefin polymer were
20.9 and less than 0.1 g/10 minutes, respectively.
Example 3
(1) Preparation of carrier for olefin polymerization
catalyst

A 2 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 um) and 447 g of propanediamine 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 (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 5,000R of 0.54 ml1/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 um.
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(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 0.846 g of the carrier prepared in (1)
was charged to the flask. Toluene (50ml) was added to obtain
a slurry, after cooled to 4°C, 6.44 ml of a toluene solution
of methylaluminoxane (1.97 mmol/mi, manufactured by Toso
Akzo Ltd.) was added dropwise to evolve a gas. After stirring
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
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partial pressure of 6 kg/cm’, and after the system was
stabilized, 1 ml of a heptane solutionof triisobutylaluminum
(1 mmol/ml) was added, subsequently 8.4 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.
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 recognized 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
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of methylaluminoxane (1.97 mmol/ml, manufactured by Toso
Akzo Ltd.) was added dropwise to evolveagas. Afterstirring
for 30 minutes at room temperature and 2 hours at 80°C, the
supernatant was removed by filtration, then washing with 40
ml of toluene was repeated three times. Toluene (40 ml) was
added to make a slurry again, 4.80 ml of a toluene solution
of dicyclopentadienylzirconiumdichloride (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 vacuum drying.

Thus obtained solid catalyst component contained 32.9
m#mol/g of zirconium and 6.08 mmol/g of aluminum.
(3) Polymerization

An autoclave having an inner volume of 400 ml equipped
with a stirrer was evacuated, charged with 85 g of n-butane
and 15 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 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

ldEnb@
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3 ml of ethanol. An olefin copolymer was obtained in an
amount of 21.9 g, and there was recognized no adhesion of
the polymer to the inner wall of the autoclave. The
polymerization activity per transition metal was 1.1 X 10’
(g/mol).
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 equipped with a
stirrer, a dropping funnel and a thermometer was replaced .
with nitrogen, then 1.21 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 m1/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 & 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
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one hour. The supernatant liquid was removed by filtration,
and washing was conducted 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 7.67
umol/g of zirconium and 1.18 mmol/g of aluminum. These
contents were smaller as compared 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 was 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 kg/cm’, and after the system was
stabilized, 1ml of a heptane solution of triisobutylaluminum
(1 mmol/ml) was added, subsequently 11.7 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 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.
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Comparative Example 2
(1) Preparation of carrier for olefin polymerization
catalyst

After an inner atmosphere of a 1 liter flask equipped
with a stirrer, a dropping funnel and a thermometer was
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 u 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 withstirring. Subsequently, 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
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stirrer, a reflux condenser and a thermometer was replaced
with nitrogen, and 10.5 g of the acylated polystyrene
obtained as described above was charged into the flask.
Methanol (40 ml) was added to make a slurry, to this was added
gradually a solution 5.3 g of sodium borohydride in 50 ml
of a 5% aqueous sodium hydroxide solution at 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 gradually 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 100
ml of hexane, and vacuum drying was conducted to obtain 9.63 -
g of a white flowable solid.

The resulted carrier for an olefin polymerization
catalyst 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 pores 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 to obtain
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
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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. Then, 40 ml of toluene was added to make
a slurry again, and to the slurry was added 6.61 ml of a toluene
solution of ethylenebisindenylzirconium dichloride (2.0 u
mol/ml) was added, and the reaction mixture was stirred at
room temperature for one hour. The supernatant liquid was
removed by filtration, and washing was conducted 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 9.87
1 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 was kept constant. Sixty
minutes after, the polymerization was terminated by adding

3 ml of ethanol. An olefin copolymer was obtained in an
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amount of 10.9 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
19.4 and 0.127g/10 minutes, respectively.
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 thermometer was feplaced
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 & mol/ml) was

added, and the resulting mixture was stirred at room
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temperature for one hour. The supernatant was removed by
filtration, the residue was washed twice with 50 m1 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 13.6
;1 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 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, 1 ml 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
3 ml of ethanol. An olefin copolymer was obtained in an
amount of 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
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polymer having an excellent particle property with high
polymerization activity by using the olefin polymerization

catalyst of the present invention.
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What is claimed is:

1. A solid catalyst component for
which comprises:

olefin polymerization

S (A) a metallocene transition metal compound;

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

() a carrier for an olefin polymerization catalyst
composed of a porous acrylic polymer having a polar

10 functional group.
2. A solid catalyst component according to claim 1,

wherein the porous acrylic pelymer having a polar functional

group has a micro pore volume of not less than 0.1lml/g for
15 micro pores having their radius of 100 to S,000A,

micro pore volume is not less than 35% of a micro pore

volume foxr micrxo pores having their radius of 35 to 50,000A.

and said

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

4, A solid catalyst component accoxding to any one of

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 component 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 S, wherein the polar functional group is a
35 functional group capable forming a chemical bond with an

organocaluminum compound or an organcaluminumoxy compound.
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7. A solid catalyst component according to any one of
claims 1 to 6, wherein the polar 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 thiol group.

8. A solid catalyst component according to claim 7,

whereln the polar functional group is a primary amino group
and/or a secondary amino group.

9. A solid catalyst component for olefin polymerization
obtained by contacting a porous acrylic polymer having a
polar functional group (C) as a carrier with a metallocene

transition metal compound (A) and an organcaluminum compound
and/or an organcaluminoxy compound.

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.iml/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 or 10,
wherein the average particle size of the porous acrylic
polymer is from 5 um to 1,000 um.

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 wmonomer and a crosslink

polymerizable compound having at least two unsaturated
bonds.

13. A solid catalyst component according to any one of
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10 claims 9 to 14, wherein the polar 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 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. An olefin polymerization catalyst comprising the solid
catalyst component for olefin polymerization of any one of
¢laims 1 to 16, and an organocaluminum compound and/or an
organocaluminumoxy compound as an organometallic compound

component,

25 .
18. A process for producing an olefin polymer which
comprises contacting an olefin with the olefin

polymerization catalyst of ¢laim 17.

30



