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SPECIFICATION 

TITLE OF THE INVENTION 

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 an olefin 

polymerization catalyst and a process for producing an olefin 

polymer with the olefin polymerization catalyst us:tng the' 

carrier. More particularly, the present invention relates 

to a carrier for an olefin polymerization catalyst, adoptable 

to a slurry polymerization or a gas phase polymerization, 

having high, polymerization activity and giving an olefin 

polymer excellen~ in particle property, and a process fo~ 

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 

transition metal 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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Further, in Jp-A-01-502036(1989), a process for producing 

an olefin polymer with a metallocene catalyst and a boron 

comopound is disclosed. However, the olefin polymer 

obtained by using soluble metallocene catalysts proposed in 

these publications has an irregular particle form and has 

a low bulk density, .and when the catalysts are applied to 

slurry polymerization or gas phase polymerization, there are 

problems that bad heat transfer and lowering of productivity 

are induced due to formation of agglomerate polymers and _ 

adhesion of ~ polymer to the wall of a pol.ymerization 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,SQS,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 

' ••• • ~ t '. :···: i 
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supported catalysts disclosed in these publication, there 

are problems that use of a solvent is restricted in 

polymerization and catalyst preparation so that the catalyst 

component does not leak out of the carrier, and the like. 

Further, USP 5,362,824 and EP-A-633272 disclose a supported 

catalyst having a catalyst component supported on a 

polystyrene carrier having polar functional groups. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide an 

olefin polymerization ca~alyst giving an o~efin polymer 

excellent in particle property and having a high 

polymerization activity when applied to slurry 

polymerization and gas phase polymerization, 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 

·solve 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 olef~n polymerization comprising the carrier, an 

olefin polymerization catalyst , and a process for producing 

an olefin polymer with the catalyst. 
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The present invention will be described in detail below. 

DETAILED DESCRIPTION OF THE INVENTION 

The carrier for an olefin polymerization catalyst of 

the present invention is composed of a porous acrylic. polymer 

havinq a polar functional qroup. 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 polymerizable 

compound havinq at least two unsaturated bonds •. As specific 

examples of the crosslink polymerizable ·compound havinq at 

least two unsaturated bonds include divinylbenzene, 

trivinylbenzene, diviny~toluene, divinylketone, diallyl 

phthalate, diallyl maleate, N,N' -methylene bisacrylamide, 

ethyleneqlycol d.imethacrylate, polyethyleneqlycol 

di:methacrylate and the like. The porous acrylic polymer is 

preferably a copolymer of an acrylic monomer and a crosslink 

polymerizable compound havinq 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 O .1 to 50% by weight, particularly preferably 1 

to 40% by weiqht. 
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The porous acrylic polymers described above can be 

prepared according to known methods, for example, .JP-B-

06-055792(1994). 

As the polar functional group that the carrier for an 

olefin polymerization catalyst comprising a porous acrylic 

polymer of the present invention has, there can be included 

any pol~r functional group capable of forming a chemical 

bond with an organoaluminum compound or organoaluminumoxy 

compou~~· Examples of the functional group include primary 

amino, secondary amino, iJiti.no, amide, imide, hydrazide, 

.amidino, hydroxy, hydroperoxy, carbo.xyl, formyl, 

methyloxycarbonyl, carbamoyl, sulfone, sulfine, sulfeno, 

thiol, thiocarboxyl, thioformyl, pyrrolyl, imidazo·lyl, 

piperidyl, indazolyl, carbazolyl and the like. Primary amino, 

secondary amino, imino, amide, imide, hydroxy, formyl, 

carboxyl, sulfone and thiol are preferx:ed and primary amino 

and secondary amino are more preferred. 

· The porous acrylic polymer having a polar functional 

qroup used for a carrier can be prepared by introducing the 

polar functional 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 
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which can introduce one or more kinds of polar functional 

groups into the acrylic polymer. For example, a reaction 

of an acrylic poymer with a polyalkylenepolya:mine such as 

ethylenediamine, propanediamine, diethylenetria:mine, 

tetraethylenepentamine, dipropylenetriamine or the like, is 

illustrated. Preparation of the porous acrylic polymer has 

the polar functional group is disclosed 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 
. . 

polymer (e.g. polyacrylonitril~_particles) is treated at a 

temperature 9£ not less than 100°C, preferably of from 120 

to lSO°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 especially restricted, preferably .. 

from 0.01 to 50 mm.ol, 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 o .1 ml/ g, more preferably 

O. 3 ml I g for micro pores having their radius of 1 o o to 5, OOOA, 

and said micro pore volume is preferably not less than 3 5 % , 

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 µ. m to 1, 000 µ. m, more 
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preferably from 10 µ. m to 500 µ. m. 

The solid catalyst component for olefin polymerization 

of the present invention comprises: 

(A) a transition metal compound; 

( B) an organoaluminum compound and/ or an organoaluminumoxy 

compound; and 

( 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 polymerization of the present 

invention, any transition metal compound having an olefin 

polymerization 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 ML4 Xu-a. 

In the above-identified formula, Mis a transition metal 

atom in the Forth Group or Lanthanide series of the Periodic 

Table Of Elements (1993, IUPAC)-. 

The specific examples of M include, for example, 

titanium atom, zirconium atom and hafnium atom as the 

tran~ition 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 foDDula is a group 
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having a cyclopentadienyl skeleton or a group containing a 

betero atom and a group having at least one .cyclopentadienyl 

skeleton. Multiple L may be cross linked with each other. The 

group having a cyclopentadienyl skeleton includes for 

example a cyclopentadienyl group, a substituted 

cyclopentadienyl group and a polycyclic group having a 

cyclopentadienyl skeleton. In the case of the substituted 

cyclopentadienyl group, the examples of the.substituent 

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

halogenated hydrocarbon 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 

cyclopentadienyl 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 

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-
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trimethylcyclopentadienyl, tetramethylcyclopentadienyl, 

pentam.ethylcyclopentadienyl and the like. The specific 

example of the polycyclic group having a cyclopentadienyl 

skeleton includes indenyl, 4,5,6,7-tetrahydroindenyl, 

fluorenyl and the like. The example of the group containing 

a hetero atom includes methyl amino, tert-butylamino, 

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 

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

is a number satisfying O < a S n, and n indicates valence 

of a transition metal atom (M). 

The specific examples of X in the metallocene 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 whic.h M is 
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zirconium among the metallocene transition metal compounds 

represented by the·above-described formula ML a X n-a 

include, fo~ example, bis(cyclopentadienyl)zirconium 

dichloride, bis(cyclopentadienyl)zirconium dibromide, 

bis(cyclopentadienyl)zirconiumdimetyl, 

bis(methylcyclopentadienyl)zirconium dichloride, 

bis(methylcyclopentadienyl)zirconium dibromide,· 

bi~(methylcyclopentadienyl)zirconiumdimetyl, 

bis(pentamethylcyclopentadienyl)zirconium dichloride, 

bis(pentamethylcyclopentadienyl)zirconium dibromide, 

bis(pentam.ethylcyclopentadienyl)zirconium.dimetyl, 

bis(indenyl)zirconium dichloride, bis(indenyl)zirconium 

dibromide, bis(indenyl)zirconiumdimetyl, bis(4,S,6,7-

tetrahydroindenyl)zirconium dichloride, bis(4,5,6,7-

tetrahydroindenyl)zirconium dibromide, bis(4,S,6,7-

tetrahydroindenyl)zirconiumdi.metyl, 

bis(fluorenyl)zirconium dichloride, 

bis(fluorenyl)zirconium dibromide, 

bis(fluorenyl)zirconiumdimetyl, 

ethylenebis(indenyl)zirconium dichloride, 

ethylenebis(indenyl)zirconium dibromide, 

ethylenebis(indenyl)zirconiumdimetyl, 

etbylenebis(4,5,6,7-tetrahydroindenyl)zirconium 

dichloride, isopropylidene(cyclopentadienyl-fluorenyl) 

zirconium dichloride, 

dimethylsilylenebis(cyclopentadienyl)zirconiwn 
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dichloride, dimethylsilylenebis(indenyl)zirconium 

dichloride, dimethylsilylenebis(4,5,6,7-

tetrahydroindenyl)zirconium dichloride, 

dimethylsilylene(cyclopentadienyl-fluorenyl)zirconium 

dichloride, diphenylsilylenebis(indenyl)zirconium 

dichloride, cyclopentadienyldimethylaminozirconium 

dichloride, cyclopentadienylphenoxyzirconium dichloride, 

dimethyl(tert-butylamino) (tetramethylcyclopentadienyl) 

silanezirconium dichloride and the like. 

Further, there can be illustrated likewise compounds 

represented by chanqinq zirconium. to titanium or hafnium in . . 

the above-described examples of zirconiumu compounds. 

In the solid catalyst component for olefin . 

·polymerization of the present invention, (B): an 

orqanoaluminum compound (Bl) and/or an orqanoaluminumoxy 

compound (B2) is·. used. 

As the ~rganoaluminum compound (Bl) , known ones may be 

used.· Preferably, an organoaluminum compound represented 

by the general formula R1
• AlY3_. (wherein R1 is a hydrocarbon 

group having 1 to 8 carbon atoms, Y is a hydrogen atom and ··· 

I or halogen atom, and a is an integer of from O to. 3) can 

be exemplified. 

The specific examples of the orqanoaluminum compound 

represented by the above-described formula R1
• AlY3_4 

include, for example, a trialkylaluminum such as 

trimethylaluminum, triethylaluminum,tri-n-propylaluminum, 
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triisobutylalum.inum., tri-n-hexylaluminum. and the like; a 

dialkylalum.inum chloride such as dimethylalum.inum chloride, 

diethylalum.inum chloride, di-n-propylaluminum chloride, 

diisobutylaluminum. chloride, di-n-hexylalum.inum chloride 

and the like; an alkylaluminum dichloride such as 

methylaluminum dichloride, ethylaluminum dichloride, n­

propylaluminum dichloride, isobatylalum.inum dichloride, 

n-hexylaluminum dichloride and the like; a dialkylaluminum 

hydride such as dimethylaluminum hydride, diethylaluminum. .. 
. . 

hydride, di-n-propylaluminum hydride, diisobutylaluminum 

hydride, di-n-hexylaluminmn hydride and the like. Among 

them, trimethylalum.inum, triethylaluminum and 

triisobutylalum.inum are preferred. 

AS the organoalum.inumoxy compound (B2) ,. known 

organoaluminum.oxy compounds may be used. Preferably, a 

cyclic aluminoxane having a strucuure represented by the. 

general formula {-Al ( R2 )-0-}b and a linear aluminoxane having 

a structure represented by the general formula 

R3 (-Al ( R3 
)-0- ) c AlR3 

2 (wherein R2 and R3 indicate a 

hydrocarbon group having 1 to 8 carbon atoms, all R2 and all -­

R3 may be the same or different, respectively. Y is a 

hydrogen atom and/or a halogen atom, a is an integer of from 

O to 3, each b and c indicates an inteqer of one or more) 

can be exemplified. 

The specific example of R2 and R3 include an alkyl group 

(e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, 
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n-pentyl, neopentyl) and the like. Methyl or isobutyl is 

preferable, ·and methyl is the most preferable. Each b and 

c indicates an integer of from 1 to 40, preferably from 3 

to 20. 

The aluminoxane is prepared by various methods. The 

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 method, 

at least one trialkylaluminum (for example, 

trimethylaluiuinum or the like) can be contacted with a metal 

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 organoaluminum · 

compound and/or an orqanoaluminumoxy compound (B). The 

order of the contact and their combination are not restricted, 

however, it is pref er able 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 qas atmosphere, and the contact 
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temperature is -BO to 2oo°C, preferably o to 100°C. The 

contact time is from 1 minute to 3 6 hours, preferably from 

1 o minutes to 2 4 hours. The sol vent used for the preparation 

of the solid catalyst component is preferably an aliphatic 

sol vent or an aromatic sol vent which is inert to a transition 

metal compound, organoaluminum compound and 

organoaluminumoxy compound. The specific example includes 

n-butane, n- hexane, n-heptane, benzene, toluene, 

dichloromethane, chloroform and the like. After the contact .. 
•. .. 

of (A) and/or (BJ with (C), a supernatant is filtered off 

and a residual solid is washed with an inert solvent, or the 

sol vent 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 q 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 
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polymerization catalyst without any treatment, it is 

pre:f erable to use the solid catalyst component in combination 

with an organoalum.inum compound and/or an organoaluminumoxy 

compound. In this case, as the organoaluminum compound and 

the organoaluminum.oxy compound, the same compounds as 

exemplified for (B) are listed, and the preferable compound 

is a trialkylaluminum (e.g. trimethylaluminum, 

triethylaluminum, 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 invention, as the monomer used for 

polymerization, any olefin, diolefin having 2 to 20 carbon 

atoms or the like can be used, also at least two monomers 

c·an be simultaneously used to conduct copolymerization. The 

specific examples of them include ethylene, propylene, 

butene-1, pentene-1, hexene-1, heptene-1,. octene-1, 

nonene-1, decene-1, hexadecene-1, eicosene-1, 4-

methylpentene-l, 5-methyl-2-pentene-l, vinylcyclohexane, 

styrene, norbornene and the like, however, the present 

invention should not be restricted to the these compounds. 

As the pref erred concrete example of the monomers 

constituting the copolymer, ethylene and propylene, 

ethylene and butene-I, ethylene and hexene-1, propylene and 

butene-1 or the like is listed, the present invention should 

not be restricted to these compounds. 
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The poiymerization method is not restricted, and any 

of a liquid phase polymerization method and a gas phase 

polymerization method can be adopted. As the sol vent used 

for the liquid phase polymerization, there are listed an 

aliphatic hydrocarbon such as butane, pentane, heptane, 

octane or the like, an aromatic hydrocarbon such as benzene, 

toluene or the like, or a halogenated hydrocarbon such as 

methylene 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 continuous method," 

further the polymerization may be conducted in more than one 

stages each having different reaction condition. The 

polymerization temperature is from -so°C to _200°C, 

preferably 0°C to lOO°C. The polymerization pressure is from 
' 

normal pressure to 100 kg/cm2
, ·preferably from normal 

·pressure to SO kg/cm2
• 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 
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the following examples and comparative examples, but it is 

not limited thereto. Properties of an olefin component in 

the examples were measured by the following methods. 

( 1) The pore· volume and pore distribution of a carrier were 

measured by a mercury penetration method using PORELYZER 9310 

manufactured by Micro Meritics Ltd. 

(2) The average particle size 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 inter.ms of short chain branch number 

per lOOOC. 

(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/9, the micro pore volume for micro pores having the~r 

radius of 35 to 50,000A was 0.71 ml/q, and the average 

particle size was 50 .Um) and 206 g of diethylenetriamine 

and 36 q of distilled water were added. The reaction was 
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carried out for 4 hours at 130°C to 140°C, the supernatant 

liquid was filtered off, and the obtained solid was washed 

twice with l liter of distilled water. A flowable solid ( 158 

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 0.46 ml/q , a pore volume in the pore radius 

of from 35 to 50,000A of 0.48 ml/q and an average particle 

size of 45 /.J. m. 

(2) Preparation of solid catalyst component 

An inner atmosphere 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, aft.er 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.l ml of a -­

toluene solution of ethylenebisindenylzirconium dichloride 

(2.2 p.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 
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obtained by vacuum drying. 

Thus obtained solid catalyst component contained 9. 86 

µ. mol of zirconium and 2. 7 4 mm.cl 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 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/cm2
, and after the system was 

stabilized, 1 ml of a heptane solution of 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 q, 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 108 
·­

(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 
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A 2 liter cylindrical flask equipped with a stirrer, 

a reflux condenser and a thermometer was charged with 71.l 

g of acrylonitrile-divinylbenzene copolymer (the content of 

divinylbenzen unit was 10' by weight, the micro pore volume 

for micro pores having their radius of 100 to 5, OOOA was O. 62 

ml/q, 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 µ. m) and 356 q of ethylenediamine and 

7 B. 9 g of distilled water were added. The reaction was .. 

carried out for 7.5 hours at l30°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/q , 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 µ. m. 

(2) Preparation of solid catalyst component 

An inner atmosphere of a 100 ml flask equipped with a -

stirrer, a droppinq funnel and a thermometer was replaced 

with nitroqen, then O. 921 g of the carrier prepared in ( 1) 

was charged to the flask. Toluene ( 40 ml) was added to obtain 

a slurry, af~er cooling to 4 •c, 4. 67 ml of a toluene solution 

of methylalwainoxane (1.97 mmol/ml, manufactured by Toso 

Akzo Ltd. ) was added dropwise to evolve a qas • After stirring 
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for 30 minutes at 4°C and 2.5 hours at 2SaC, the supernatant 

was removed by filtration, then washing with 50 ml of toluene 

was repeated twice. Then 13.8 ml of a toluene solution of 

ethylenebisindenylzirconium dichloride ( 2. 2 JJ. 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 15. 3 

JJ.·mol of zirconium and 5. 23 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 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/cm1
, and after the system was 

stabilized, 1 ml of a heptane solution of triisobutylaluminum -­

( l mmol/ml) was added, subsequently 10.8 mg of the solid 

catalyst component prepared in (2) was added. 

Polymerization was carried out at 70aC 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 
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of 17. 5 g, and there was recoqnized no adhesion of the polymer 

to the inner wall of the autoclave. The polymerization 

activity per transition metal was 2.1 X 108 (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.l 

q of acrylon1~rile.:..divinylbenzene copol~er (the content of 

divinylbenzene unit was lOt by weight, the micro pore volume 

for micro pores having their radius of 100 to 5, OOOAwas 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, OOOA of o. 54 ml/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 µm. 
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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 O. 846 g of the carrier prepared in ( 1) 

was.charged to the flask. Toluene {50 ml) was added to obtain 

a slurry, after cooled to 4 °C, 6 • 44· ml of a toluene solution 

of methylaluminoxane (l.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. 5 hours at 25°C, the supernatant. 

was removed by filtration, then washing with 100 ml of toluene 

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

of ethylenebisindenylzirconium dichloride (2.0 µ.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 resultinq solid was washed 

twice with so 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 

µ. mol of zirconium and 6. 60 mmol of aluminum per 1 q 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/cm2
, and after the system was 

stabilized, 1 ml of a heptane solution of triisobutylaluminum 

(l 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 tei:minated 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 109 
-

(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 .1 O q 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 (l.O mm.cl/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 evolve a gas. After stirring 

for 30 minutes at room temperature and 2 hours at so°C, the 

supernatant was removed by filtration, then washing with 40 

ml of toluene was repeated three times. Toluene ( 4 O ml) was 

added to make a slurry again, 4. 80 ml of a toluene solution 

of dicyclop~tadienylzirconium dichloride ( O. 0~5 µ. mol/ml) 

was added, and stirring at room temperature was conducted 

for on~ 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 f~owable. 

solid catalyst component was obtained by vacuum. drying. 

Thus obtained solid catalyst component contained 32. 9 

µ.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/cm2
, and after the system was 

stabilized, 1 ml 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 
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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. 'l'he 

polymerization activity per transition metal was 1.1 X 107 

(q/mol). 

'l'he SCB and MFR of the resulting olefin polymer were 

22.6 and 0.63 g/10 minutes, respectively. 

Comparative Example 1 

{l) Pr~paration of solid catalyst component 

An inn~ atmosphere of a 100 ml flask equipped with a 

stirrer, a dropping funnel and a thermometer was replaced 

with nitroqen, then 1.21 q 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 S,OOOA was 0.62 ml/g, the micro pore volume 
. 

for micro pores having their radius of 35 to 50,000Awas o. 71 

mllg, and the averaqe particle size was 50 µ. 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.s 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. O ,LL 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 washinq was conducted twice with 50 ml of toluene and 

once with SO ml of hexane, and a flowable solid catalyst 

component was obtained by vacuum drying. 

Thus obtained solid catalyst component contained 7. 67 

µ.m.ol/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 ~as 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 b~tene-1 and the resulting mixture was heated to 

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

partial pressure of 6 kg/cm1
, and after the system was 

stabilized, 1 ml 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 thel:lllometer was 

replaced with nitrogen, 21.4 g of styrene-divinylbenzene 

copolymer (the content of divinylbenzene unit was 30% by 

we~ght, micro pore volume for micro pores having their radius 

of 100 .to S,OOOA 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 siz~ was 40 µ. m) was c_harged 

to the flask. 

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

and to the slurry was added 48. 8 q of aluminum trichloride 

at 3°C with stirring. 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 J°C, an aqueous solution 

of 100 ml of 37 % hydrochloric acid and 300 ml of distilled 

water was gradually added dropwise with vigorous sttrring. -

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 ( 4 o 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 with stirring, 

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 
n 

catalyst had a micro pore volume for micro pores having their 

radius of 100 to··s,oooA of 1.21 ml/g, a micro pore volume 

for micro pores having their radius of 35 to 50,000A of 1.36 

ml/q, and an average particle size of 40 p.m. 

(2) Prepar~tion 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 O. 992 q of the carrier prepared in ( 1) 

was charged to the flask. Toluene (so ml) was added to_ obtain 

a slurry, after cooled to 4°C, 2.52 ml of a toluene solution 

of methylaluminoxane (l.97 mmol/ml, manufactured by Toso 

Akzo Ltd.) was added dropwise to evolve a gas. After stirring 



30 

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.<> µ. 

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 
. . 

µ. 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/cm2
, and after the system was 

stabilized, l ml of a heptane solution of triisobutylaluminum ·· 

(l mmol/ml) was added, subsequently 9.4 mg of the solid 

catalyst component prepared in {l) 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 1O.9 and there was recognized no adhesion of the 

polymer to the inner wall of the autoclave. The 

polymerization activity per transition metal was l.2X 10 8 

(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 

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

stirrer, a droppinq funnel and a thel:lllODleter was replaced 

with nitroqen, then was charged with 9.18 g of silica (ES70X, 

manufactured by Cross Field Ltd.) which has been calcined 

for 5 ho~rs at 3ooac under nitrogen flow. Toluene (120 ml) 

was added to obtain a siurry, 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 3 0 minutes at 4 •c, and further for 5 hours at 

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

residual solid was washed twice with 100 ml of to1uene. 

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 q _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. o µ. mol/mi) 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 SO 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 13. 6 

p.mol/q of zirconium and 3.41 mmol/g of aluminum. 

(2) Polyme~ization 

An autoclave having an inner volume of 4 0 0 ml equipped 

with a. stirrer was evacuated, charged with 95 q of butane .. · 

and 5 q of butene-1 and the resulting mixture was heated to 

70°C. After this heating, ethylene was added i:o g~ve a 

partial pressure of 6 kg/cm.2 , and after the system was 

stabilized, l ml of a heptane solution of triisobutylaluminum 

(1 mmol/ml) was added, subsequently 60.0 mg of the solid 

catalyst component prepared in {l) 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 .. 2 X 108 

(q/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 hiqh 

polymerization activity by using the olefin polymerization 

catalyst of the present invention. 
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What is claimed is: 

l. A carrier for an olef~n polymerization catalyst 

comprising a porous acrylic polymer havµig 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 pares having 

their radius of 100 to 5,000A, and said micro pore volume 

is not less ~ban 35 %. of a micro pore 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 JJ. m.· 

to 1,000 JJ. m. • 
. · 

4. A carrier according to cl.aim. 1, wherein the porous 

acrylic polymer is a copolymer of an acrylic monomer and a 

crosslink polym.erizable compound having at least two 

unsaturated bonds. 

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

acrylic polymer is a copolymer of ·acrylonitrile and 

divinylbenzene. 

6. A carrier for according to claim 1, wherein the polar 

functional group is a functional group capable forming a 

iiDiiil~r· 

.. -
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chemical bond with an organoaluminum compound or an 

organoaluminumoxy compound. 

7. A carrier according to claim l, 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 carrier according to claim 7, wherein the polar 

functic:>nal group is a primary amino group and/or a secondary .· 

amino group. 

9. A solid catalyst component for olefin 

polymerization which c~mprises: 

(A) a transition metal compound;_ 

(B) an organoaluminum compound and/or an 

organoaluminumoxy compound; and 

(C) a ~arrier for an olefin polymerization catalyst­

composed of a porous acrylic polymer having a polar 

functional group. 

10. A solid catalyst component acco.t:dinq to claim 9, 

wherein the porous acrylic polymer having a polar functional ·· 

group has a micro pore volume of not less than O.l ml/g for 

micro pores having their radius of 100 to 5,000A, and said 

micro pore volume is not less than 35 i 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 

liiiinr 
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polymer is from 5 p. m to 1, 000 JJ. m. 

12. A solid catalyst component according to claim 9, 

wherein the porous acrylic polymer is a copolymer o~ an 

acrylic monomer and a crosslink polymerizable compound 

having at least two unsaturated bonds. 

13. A solid catalyst component according to claim 9, 

wherein the porous acrilic polymer is a copolymer of 

acrylonitrile and divinylbenzene. 

l •. A solid catalyst component according to claim 9, .. 

wherein the polar functional group is a functional group 

capable fo:cning a chemical bond with an organoaluminum 

compound or an organoaluminumoxy compound. 

15. A solid catalyst component according to claim 9, 

wherein the polar functional group is at least one member 

selected from the group consistlng of primary amino group, 

secondary amino group, imino group, amide group, .imide ·· 

group, hydroxy group, form.yl group, carboxyl group, sulfone 

group and t A carrier according to c hiol group. 

16. A ~olid catalyst component 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 

iiii1iif 
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polymer having a polar functional group ( c) as a carrier with 

a transition metal compound (A) and an organoaluminum 

compound and/or an organoaluminumoxy compound. 

19. A solid catalyst component according to claim 18, 

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 t of a micro pore volume 

for micro pores having their radius of 35 to 50,000A. 

2 o. A solid catalyst component according to claim 18, 

wherein the average particle size of the porous acrylic 

pol~r is from 5 µ. m to 1,000 µ. m. 

21. A solid catalyst component according to claim 18, 

wherein the porous acrylic polymer 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 

acrylonitril.e 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 

compound 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, 
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secondary amino group, imino group, amide group, imide 

group, hydroxy group, formyl group, carboxyl group, sulfone 

group and thiol group. 

25. A s~lid catalyst component according to claim 24, 

wherein the polar functional group is a primary amino group 

and/or a secondary amino group. 

26. An olefin polymerization catalyst comprising the 

solid catalyst component for olefin polymerization ot claim 

9, and an organoaluminum compound and/or an 

organoaluminumoxy compound as an organometallic compound 

component. 

21·. A process for producing an olefin polymer which 

comprises contacting an olefin with the olefin 

polymerization catalyst of claim 26. 


