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CATALYST FOR OLEFIN 5 POLYMERI ZATI ON, AND METHOD FOR PRODUCI NG OLEFI N
PCOLYMER BACKGROUND OF THE | NVENTI ON Field of the jpvention
The present invention relates to a solid catalyst 10 corrpl(ﬁeﬁ for ol ef
pol yneri zation, a catalyst for olef in pol yneri zation, and a net hod
for producing an olefin pol ymer. Meiie-particularly, the present

i nvention rel ates to a solid catal yst conponent for olefin

pol yneri zati on whi ch can exhibit a high activity in polynerization
an 15 olef in, a catalyst for ol eSPECIH 1O0Mat i on having a high
activity using the sane, and a nethod for producing efficiently an
ol ef in honopol ynmer and copol yner using the sarne. 20 Description
the Rel ated Ar yst for olefin polynerization, a
Ziegler-Natta %%%FT y%% 1(’:HoErrppj',r%f‘é)fi ng a transition netal conponent and

or ganonet al | | Cs@oMpOeRiryd1® compoNERRY e RS FROBREFIR! exarple, as

catalyst 25 exhibiting a high activity in ol I'n polynerization, there
have been p§ opeeEREMBRYZOMONA AN METHODBORS PRODICING JLEFINCROBYMER

conmponent made from,a titani um conpound and a
BACKGROUND OF THE INVENTION
Field of the Invention
The present invention relates to a solid catalyst
10 component for olefin polymerization, a catalyst for olefin
polymerization, and a method for producing an olefin
polymer. Moreparticularly, the present invention relates
to a solid catalyst component for olefin polymerization
which can exhibit a high activity in polymerization of an
15 olefin, a catalyst for olefin polymerization having a high
activity using the same, and a method for producing
efficiently an olefin homopolymer and copolymer using the

same.

20 Description of the Related Art
As a catalyst for olefin polymerization, a
Ziegler-Natta catalyst comprising a transition metal
component and an organometallic component, is
conventionally known. For example, as a catalyst
25 exhibiting a high activity in olefin polymerization, there
have been proposed various catalysts comprising a solid .

catalyst component made from_a titanium compound and a

in

of

of

an
a



-2- magnesi um conpound, and an or ganoal um num conpound. However,
when pol yneri zation of an a-olef in such as propyl ene or the like, or
copol ynmeri zation of ethylene with an a-olefin is conducted with the
catalyst, there is a 5 problemthat |ow nolecul ar wei ght polynmers and | ow
crystalline polyners are fornmed in |arge anmount. The | ow nmol ecul ar
wei ght polyners and | ow crystal line pol ywi+s are conponent s whi ch
exert reverse influence on transparency, i npact resistance, blocking
property and the |ike when the 10 resulted olef in polyner is processed
into a fil man®agngfaum COMPouRd er 3G A QWQQQPQ%ﬁﬂﬁﬂ&PtQ?WQQﬂﬂ@ce an ol efin
pol ymer %ntalnlng |ttIe | ow ol ecul ar_ wei %iners nd | ow

fzphe

crystal | i ne poP§WEVET, when polyperizafion scii%l‘?rt N SEcd At hod for
reducing | ow é;‘aggigﬁgloaf tﬂg'l%;ﬂ:t E&é%gﬁ ‘yﬁ W%Sﬁ%sfél:hirfgnggh

there is propose hod ed b
allowing an el gl pAl MG s dendmcRRACHILh: the caeamfgtortﬁéfelweato be

contai ned as an i nner donor in a solid catal yst conponent in the case

of polyneri at peob0ém £Hatallowr-WbEécuTas Usdidgit Polmierie aid W | i ke.

There is al so a nmet hod proposed, for inproving stereoregularity by

usi ng a cargsyallmnemwlsym&fmrarel formed idodargsushoustan Bwt dow

et her, am ne, anosi licon conmpound and or |ike as _an outer donor, in
addition to t h@ogﬁé\léaﬁé@:ﬁq%ﬁo%mﬁiﬁs @é’tdal‘?‘étcrmaédﬁ%éﬁlw are

or ganoal um num n the case of the

copol yneri zat i Sﬁmggnengs wWhich exerli JE?]V%H‘F%}B?ZP‘*PHE’ PR HENSPALENGHged a

method in impact resistance, blocking property and the like when the

10 resultedolefin polymer is processed into a filmand a sheet,
therefore, it is desired to produce an olefin polymer
containing little low molecular weight polymers and low
crystalline polymers.

Regarding such catalysts, as a method for reducing low

15 molecular weight polymers and low crystalline polymers,
there is proposed a method in which stereoregularity is
improved by allowing an electron donor such as an ester,
ether or the like to be contained as an inner donor in a
solid catalyst component, in the case of polymerization of

20 an a-olefin such as propylene or the like. There is also
a method proposed, for improving stereoreqularity by using
a catalyst comprising an electron donor such as an ester,
ether, amine, organosilicon compound and or like as an outer
donor, in addition to the above-described solid catalyst

25 component and organocaluminum compound.

Further, also in the case of the copolymerization of

ethylene with an a-olefin, there is proposed a method in



whi ch | ow nol ecul ar wei ght pol ymers and | ow crystalline pol yners are
reduced by using an el ectron donor as an inner donor and/or an outer
donor . However, in the nethod in which an el ectron donor is 5
used as an inner donor and/or an outer donor, when pol yneri zati on of
an a-olef in such as propylene or the |ike and copol yneri zati on of
ethylene with an a-olefin are conducded, reduction in formation of |ow
nmol ecul ar wei ght polymers and | ow crystalline polynmers is not
necessarily 10 satisfactory. . Recent | in the fiel f, .catal ysts
for olefin th%“y Vi’ﬁ%:[g%‘ﬁl,a]f HEE R RIS And, LY GRS W&, a
solid catal yst

= mmgnesi um coRGoURar e prPaR itk B83kEGH 8Tk Ean condt bl A dasbr 1Y,
pol yrer havingd§%0%4%%%g§£téﬁwgﬁtégc&gh r. For exanpl e, WD.94/20545

and U. S. Pat ent dlsclosé)a nmet hod for producing an

et hyl ene-based pol ygéwever, iy the BetRo&aimkiSichc afPel&tfoRMonor is

or ganoal um num conpound 20 and a solid catal yst conponent prepared by
contacting &n used as hyheimiemnsidnomtad far Eoxdutemndahecagpethemer carri er

wi th an organonmagnesi um conpound and a transition netal conpound.

Furt her, WD 96p rjzatior ef an mradbafinsuch as propyd eng amthe like

et hyl ene- based | yner_ by using, a catal yst. 25 conprising an_prganonetallic
conmpound and aa’ggl ‘lr/‘aP %Y’é?‘;‘/’s%a ion eng didite @y cOhEEER | M2 an

ol efin/unsat uré‘ér%’ucted , reduction in formation of low molecular weight
polymers and low crystalline polymers is not necessarily
10 satisfactory.

Recently, in the field of catalysts for olefin
polymerization, there is disclosed, as a new catalyst, a
solid catalyst component for olefin polymerization
obtained by fixing a magnesium compound and a titanium

15 compound on a carrier composed of a polymer having a
functional group.

For example, WO 94/20545 and U.S.Patent No.5409875
disclose a method for producing an ethylene-based polymer
by using a catalyst comprising an organoaluminum compound

20 and a solid catalyst component prepared by contacting an
ethylene/unsaturated carboxylic acid copolymer carrier
with an organomagnesium compound and a transition metal
compound. Further, WO 96/30122 discloses a method for
producing an ethylene-based polymer by using a catalyst

25 comprising an organometallic compound and a solid catalyst
component prepared by contacting an olefin/unsaturated

carboxy acid ester copolymer carrier having specific form



carboxy aci d ester . copolyner carrier having specific form

-4- with an organonetal lic conpound and a transition netal

conmpound. These catal ysts are described to exhibit a high
activity in polynmerization of an olefin, especially in 5 copol yneri zati on
of ethylene wth an a-olef in. However, t he ethyl ene/a-olefin

copol yner obtai ned by using these cadal ysts was insufficient in
reducti on of | ow nol ecul ar wei ght and/or |ow crystalline conponents.
10 SUMVARY OF THE | NVENTI ON . An object of the pr.esent invention is
Lo provide a sBiFR an OTgARARSERLLiFAARRIG AN & (hF RGN PPN whi ch
exhibits a higg0 é@xhty and can produce an ol ef in polyner cont ai ni ng
| ow nol ecul ar meﬁé pol ymers and/or low 15 crystalline polyners produced

invery little anmougfeybi £§ta13(sc§(§,s)saxe%FHé‘s%%%é®’ tex@IBYR! a0hikggl yrers

sol uble in xylene at 20C y using an organonetallic conpound

t oget her abtivibp £atpbYphet DzPOloMesf zai iglefin AksPeefiallly dncat al yst
for olefin polynerization having a high activity, 20 conprising the sane,

and a net ho8 foopplgwerizathonafekethylene widh amex {@pbefinul Howeyvean

et hyl ene/ a-ol efi n copol yner) containing | ow nol ecul ar wei ght pol yners
and/ or | ow thergthnl enebdpebafins cppedunes ehtatned |hy tasdnghbhes eof

I | ubl e, i I t 20[err]C . (CXS), with ' talyst. 25
The present. | nGaHePBALE ora AR Bl ciginty 1Bbapyet Lot of JepbRENEHIATo of | n
pol ymeri zat | O%BESRErEHdPXr CP&B a&é}}&galline components.

10 SUMMARY OF THE INVENTION
An object of the present invention is to provide a solid
catalyst component for olefin polymerization which
exhibits a high activity and can produce an olefin polymer
containing low molecular weight polymers and/or low
15 crystalline polymers produced in very little amount which
is expressed by the amount of polymers soluble in xylene
at 20°C (CXS), by using an organometallic compound together
with the catalyst in polymerization of anolefin, a catalyst
for olefin polymerization having a high activity,
20 comprising the same, and a method for producing an olefin
- polymer (particularly, an ethylene/a-olefin copolymer)
containing low molecular weight polymers and/or low
crystalline polymers produced in very little amount of
polymers soluble in xylene at 20°C(CXS), with said catalyst.
25 The present invention relates to a solid catalyst
component for olefin polymerization prepared by contacting

the following components (a), (b), (¢) and (d), a catalyst
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®lefdar podymegigapiofhe carbonyl group may be vario
tuting ones such as a

%a a polymer carrier having a carbonyl group,

(b) an organometallic compound of metal of I, II or
XIII Group of the Periodic Table,

(c) a compound of transition metal of IV Group of the
Periodic Table, and

(d) a phenol compound.

BRIEF DESCRIPTION OF THE DRAWING

Fig.l a flow chart assisting understanding of the
present invention.

This flow chart is a typical example of the embodiment
of the present invention, and the present invention is not
limited thereto.

The present invention will be explained in detail

below.

DETAILED DESCRIPTION OF THE INVENTION
(a) Polymer carrier having carbonyl group

The polymer carried used in the present invention is
a carrier of polymer having a carbonyl group. The carbonyl
group may be various groups constituting ones such as a

ketone, aldehyde or the 1like, and preferably is a carboxyl

us



ket one, al dehyde or the like, and preferably is a carboxyl

- 6- group or a group obtained by esterifying the carboxyl group,
and_nore preferably is a carboxyl group. The pol yner having t he
carbonyl group is preferably a copol ynmer containing an unsat ur at ed
nmononer unit having a carbonyl group, or a 5 polyner having a carbonyl
group i ntroduced by chem cal or pﬁy§rtal nodi fi cation.

Exanpl e of the unsaturated nmononer havi ng a car bonyl group include

d
iy Car boxy CAERE Gha Fb opbaTAsd b Eteri oy il RS BANILERIT
acid, methact Waifafé BreferabIPlidd cAchkkanraidly| TRGU Wy hPLRG OPY!

acryl ate, n-butyl acrylate, tert-butyl "acryl ate, neo-pentyl acrylate
n-hexyl acryl alhe caybbayexgtowdciy ;;ﬁfﬁeﬁmﬂzwh @spylpier contaipiagyan
acrylate, 2-ethyl hexyl acrylate, 2-phenylethyl 15 acrylate, nethyl

met hacryl at e, uwasatitratedanonbnee, upibtphaving aneahhonylagnoup,bmrya

nmet hacryl ate, sec-but nmet hacryl ate, n-pent nethacrﬁlater

I
n- hexyl net r%cmlmn@r Xavingiamar&@@wét groypnift et erkh e chemigrlRE yr at e,
vi nyl nqat V|n§ hexanoate and the |like, and anong them 20
acrylic aC|d dFAELRBt hyl acryl ate, ethyl acrylate
met hyl nethacrylat I pyl,.ac I The
copol ymer com i Byt & i EbBhRuRBRen nopdhel Hig Aearhel by
group i s pref g3hky 18:10RE ¥ABRtAFaBed2PatBoRyyia! sélapn%rﬁéaﬂ%wda

car bonyl group MA h et hyl ene, propyl ene or styrene, and specific
exanpl es t her eairbokgllideacid esters, vinyl carboxylates and the like,

10 and specifically, include acrylic acid, methacrylic acid,
methyl acrylate, ethyl acrylate, iso-propyl acrylate,
n-butyl acrylate, tert-butyl acrylate, neo-pentyl acrylate,
n-hexyl acrylate, cyclohexyl acrylate, benzyl acrylate,
phenyl acrylate, 2-ethylhexyl acrylate, 2-phenylethyl

15 acrylate, methyl methacrylate, ethyi methacrylate, propyl

' methacrylate, n-butyl methacrylate, sec-butyl
methacrylate, n-pentyl methacrylate, n-hexyl methacrylate,
vinyl acetate, vinyl propionate, wvinyl butyrate, vinyl
pentanoate, vinyl hexanoate and the like, and among them,

20 acrylic acid, methacrylic acid, methyl acrylate, ethyl
acrylate, methyl methacrylate and vinyl acetate are
preferred.

The copolymer containing an unsaturated monomer unit
having a carbonyl group is preferably a copolymer of a

25 unsaturated monomer having a carbonyl group with ethylene,

propylene or styrene, and specific examples thereof include

an ethylene/acrylic acid copolymer, ethylene/methacrylic



an ethyl ene/acrylic acid copol ymer, ethyl ene/ methacrylic

-7- acid copol yner, ethylene/ nmethyl acrylate copol yner,

et hyl ene/ et hyl acrylate copol yner, ethylene/ nethyl nmet hacryl ate
copol ymer, ethylene/vinyl acetate copol ymner, propyl ene/ acrylic acid
copol ynmer, propyl ene/ nethacrylic 5 acid copol yner, propyl ene/ net hyl
acryl ate copol yner, propyl ene/ et hy~%&eryl at e copol yner,

propyl ene/ et hyl met hacryl ate copol ynmer, propyl ene/vinyl acetate
copol yner, styrene/acrylic acid copolyner, styrene/ nethacrylic acid

copol ymer, st yREhE/ ARPAVYMEE P ERELNAYMSHRNL acKylade, COROA¥RRY acrylate
Cobo VT 1SR RR i g AP b bR
component i o HECKAERFLEEL bopojymell WLA AL /¥y adedd €0 BolB ks 2 TR 1

49. 9 Lo OpiipPyeHe) abiyl A8rddchl Aidot yiict! e pny 130 Rethiabiyteboht

of a unsaturated nononer unit having a carbonyl "grodp, an
99. 9% by webghacigactpolymety prafyians fmetthytlo add¥late chpodgmeht of an

ethyl ene unit, propylene unit or styrene 20 wunit. Anong t hem
pref er abl e copptypeiens/ethypboigrpkiate copodiymeimi pgopylenedmebhylei ght of
an acrylic acid unit, met hacrylic acid unit, nmethyl acrylate unit,

et hyl acryl at emethacgylate gpRJIMaE: RPXOPYLERE/ UARY lAcahahp CoRJAAY uni t  as

the' 25 unsat yr ated PRNOIPL. Wilis oA 80610 SEPRENE MRUGLo:Sh Hacia

copolymer, styrene/methyl acrylate copolymer,

10 styrene/ethyl acrylate copolymer, styrene/methyl
methacrylate copolymer, styrene/vinyl acetate copolymer
and the like.

Among them, a copolymer containing an ethylene unit,
propylene unit or styrene unit as a main component is

15 preferable. More preferable is a copolymer containing 49.9
to 0.1% by weight, particularly preferably 30 to 1% by weight
of a unsaturated monomer unit having a carbonyl group, and
50.1 to 99.9% by weight, particularly preferably 70 to 99%
by weight of an ethylene unit, propylene unit or styrene

20 unit.

Among them, preferable copolymer is a copolymer
containing 20 to 5% by weight of an acrylic acid unit,
methacrylic acid unit, methyl acrylate unit, ethyl acrylate
unit, methyl methacrylate unit or vinyl acetate unit as the

25 unsaturated monomer unit, and 80 to 95% by weight of an
ethylene unit. Herein, the total of the ethylene, propylene

or styrene unit and the unsaturated monomer unit is 100%



ethylene unit. Herein, the total of the ethylene, propylene or styrene
unit and the unsaturated nononer unit is 100% :
- 8- by wei ght. As a method for introducing a carbonyl group

®

by chem cal or physical nodification of a polyner, any known

met hod may be adopted. As the polynmer used in this nethod, 5 preferable
are polyners containing an ethyl ene unit58— propyl ene unit or styrene
unit. More preferable are honopol yners of et hyl ene, propyl ene or
styrene, and cQ ﬁkyners contai ning an ethylene unit, propylene unit or
styrene unit ab¥a¥ F&B unit, and further preferable are 10 copolyners

containing 50.1 to 0 o] ) e | ene unit
or styrene unit and g {OR tﬂ%‘gmg%y V\:éq%ﬁ@:{f& cfr{:bém&% %yecific
exanpl es thereehemmehmd& f%?'%ﬁ&ﬁiﬁ@& &h ot %ﬂg %}Xen%ﬂp' yner,

pol ypr opyl ene, propyl e ene copo ymer, ene/b

copol ymer, pol yetioangapbe ddeptddke. As the polymés ﬁé’@d 12t fRds f@thod,
i ntroduci ng a carbonyl group by chem cal or physical nodification of a

pol ynmer, théreprefierablebarexpojymérsdentattiody ian wWihyl emep ainirsgr
containing a hal ogenated styrene unit (e.g. a styrene/bronostyrene 20
copol yner) i s PreRy&eni ehitinobrifareens kiithe Morsl preferabipoang (e.g.

nBuLi ), then, [eact eg wi th carbaon {mnoom de, to gbtain e. a
styrene/ car box@?@??? ¥REEDp ylepe, ProRyIRe i9F WYassr g8 ol ef in

(e.g. polypr Op¥5§8f}m3{]g c?ontalnﬂf?ghuéﬁgffex@ WY, p%nggieﬁ‘eCt%{P Q¢ group

are nelted and
styrene unit as a main unit, and further preferable are

10 copolymers containing 50.1 to 100% by weight of an ethylene
unit, propylene unit or styrene unit and 49.9 to 0% by weight
of an a-olefin. Specific examples thereof include
polyethylene, ethylene/a-olefin copolymer, polypropylene,
propylene/ethylene copolymer, propylene/butene-l

15 copolymer, polystyrene and the like.

As the method for introducing a carbonyl group by
'chemical or physical modification of a polymer, there can
be exemplified a method in which a polymer containing a
halogenated styrene unit (e.g. a styrene/bromostyrene

20 copolymer) is treated with an organo alkaline metal
compound (e.g. nBuLi), then, reacted with carbon monooxide,
to obtain e.g. a styrene/carboxylstyrene copolymer, a
method in which an polyolefin (e.g. polypropylene) and a
unsaturated monomer having a carbonyl group are melted and

25 kneaded in the presence of an organic peroxide, to obtain,.
e.g. a maleic anhydride-modified polypropylene, and the

like. As the unsaturated monomer having a carbonyl group



25 Kneaded in the presence of an organic peroxide, to obtain, e.g. a

mal ei ¢ anhydri de-nodi fi ed pol ypropyl ene, and the like. As the

unsat urat ed nononer having a carbonyl group

-9- 7 used in the latter case, the same nononmers as described above

can be used, and preferably, acrylic acid or maleic anhydride is used.
When an acid anhydride (e.g. nmaleic —@&rhydride) is used, it is suitable
to conduct hydrolysis 5 after nelt kneadi ng. Speci fic exanpl es

of the polynmer having a carbonyl group introduced by chem_cal or

physi cal nodi f RESH hthe lattﬁaw:at%@ §a@ﬁeromwm§ dgseRdbed ghoyifer |

| d- podi f i hy d modi .54 ; 10
ol ypr opyl ene. CaB: DB Boafy o BRAUPFFLE Borye I RHaL A il o 'f eic
anfydri de-modi LhggaRokgeiByheas. Ta %éxa%'@i%’ pgﬁx jde T8 Ign:jﬁﬂyﬁrol Jzate

pol ypropyl ene, el c an ydr| yren

of maleic anhyghh?ﬁrffaé:)fiS%sed iR0lieblytapre £ ﬂ@'@é&d@é‘@ idedaymd 1 ed

pol ypropyl ene or “15 maleic anhydrlde nodi f1 ed pol ystyrene he 1ike.

As the pol yger alfgerngiedtCRh&8AYhggr oup, a copol yner containing a
unsat urated nononer unit having a carbonyl group is nore preferable.
These pol yner carrispecﬁﬁycbexmp]:lesalmﬁ]eﬂm pcriyn&fr hedniing W eaxbongyd or
nore. Further, the carrier may be used in adm xture with other

pol yner mnthlngFﬁBPr&ﬁ§§°@h¢€% EMe%hemlcaluﬁr!Rk&ﬁkﬁﬁiﬂﬂQQﬂ igeddent i es.
The parti ol e Ui RIEkSL of cLERSIMIL COI I SLeAs coporieits! Bhopaddl © 00
acid-modified polyethylene, acrylic acid-modified
10 polypropylene, acrylic acid-modified polystyrene, maleic
anhydride-modified polyethylene, maleic anhydride-
modified polypropylene, maleic anhydride-modified
polystyrene, and hydrolyzate of maleic anhydride-modified
polyethylene, maleic anhydride-modified polypropylene or
15 maleic anhydride-modified polystyrene, and the like.

As the polymer having a carbonyl group, a copolymer
containing a unsaturated monomer unit having a carbonyl
group is more preferable.

These polymer carriers may be used alone or in

20 admixture of two or more. Further, the carrier may be used
in admixture with other polymer within the range which does
noﬁ lose essential properties.

The particle diameter of the polymer carrier is
preferably 1 to 500 4 m, more preferably 5 to 300 4 m, most

25 preferably 20 to 200 um.
{b) Organometallic compound

The organometallic compound used in the present



25 preferably 20 to 200 [err] m (b) Organonetal lic conpound

The organonetal | i c conpound used in the present I nvention is
an organonetal lic conpound of netal of I, II or XIll Goup of the
Periodic Table of Elenents. As the metal of | Goup of the Periodic
table, lithium sodium - potassiumand the like are listed. As the
organonetal lic 5 conpound thereof, hydrd®carbyllithium hydrocarbyl sodi um
hydr ocar byl pot assium and the |like are |isted, hydr ocar byl | i t hi um bei ng

ferable, and ific | yd | ithi
BT e e BRE P B Snemera L5FCobmah 5 EVMLELL R,

G oup, rragneS| 4P xt f& C%Pﬁ;éngf t&?e Pern.(?dr#&e ‘I%&ﬁreby?t Ei'eméﬂgs as IQW:he

organonet al | i ¢ conpoun ydroca nagnes! um

hydrocar byl Wagmeﬁhm%fatlé&eoup of tRlhBdr96a5BYEEB1 6] L{i'iﬁf‘ﬂnﬁ N&ddifm are

listed he di hydr ocar byl magnesi um i s genef al’l represent ed 15 by
t he general fOpm:haslﬁﬁnemﬁd Rty 0like éf@elriesﬁhdR[Aérihemid%[xﬁ:'nrdtdlqm&sent
a hydrocarbon group having 1 to 20 carbon atons, and R err] and R2 may

be the sanebor ccmpbenértthereoﬂs hyﬂeoganhpilR[:hn.m}l, anytirfjoammy lsodiumgn al kyl

group, aryl group, aralk roup or al kenyl grou having up to. 20
carbon atons i BYBFeFarpg ° ﬁselﬂécﬁﬂdctthl&@rﬁm% s ist@dof i ncl ude met hyl

dec-buryl . *hgiBaeRrpert vkt g beidapacarbin. B abeeiEiiomnates ooty
group, 2-ethyl BRXYL, 8N ¥ Wit W hy B AP uP € BEKL 195 PHPum, butyllithium
and the like.

10 As the metal of II Group, magnesium, calcium and the
like are listed, and as the organometallic compound thereof,
dihydrocarbylmagnesium, hydrocarbylmagnesium halide,
dihydrocarbylcalcium and the like are listed

The dihydrocarbylmagnesium is generally represented

15 by the general formula: R'R’Mg (wherein, R' and R® represent
a hydrocarbon group having 1 to 20 carbon atoms, and R' and
R? may be the same or different.). As the groups R® and R?,
an alkyl group, aryl group, aralkyl group or alkenyl group
having up to 20 carbon atoms is preferred, and specific

20 examples thereof include methyl group, ethyl group, n-
propyl group, iso-propyl group, n-butyl group, sec-butyl
group, tert-butyl group, iso-amyl group, hexyl group, octyl
group, 2-ethylhexyl group, phenyl group, benzyl group,
allyl group and the like. Among these compounds

25 represented by the general formula: R'R'Mg,
diethylmagnesium, n-butylethylmagnesium and di-n-

butylmagnesium are suitably used. These



allyl group and the |like. Anbng these conmpounds 25 represented by the
general fornul a: R[err]R[err]I\/g di et hyl magnesi um

n- but yl et hyl ragnesi um and di - butyl magnesi um are suitably used.

These di hydr ocar byl magnesi um may be used as a mxture with a
trial kyl al um ni um The hydrocar byl magnesi um halide is generally
cal |l ed Gignard reagent, and usual Hlirepresented by the general 5
formula R err] MgY (vvherei n, R3 represents a hydrocarbon group having 1
to 20 carbon atqQms, and Y represents a hal ogen atom%ﬁ has t he
same definitiofdH XgrRFéFP]{lEﬁﬂn%éW]malén’ae “used S| RG] HQ- lPgen

atominclude a_fl, ugﬁ( E mé chlorine atom brom ne atom and i odi ne
atom and 10 ﬁFé‘P 1 }umén Afsri ne atom or broni ne atom Speci fic

exanpl es of the hyd a 5@9@1 t | : ori de,
met hyl magnesi um bro{rrnﬂg ﬁpéﬂ: d%aég}r:\jl‘e&s}?&m [ 0(? gg 8¥{lﬁgﬂg‘v§r¢£l§r§

chlori de, GQ&BMEEBQE@&QHH% brava %ua’ll@uk)éhﬁ‘&%ﬁ%bblnbf hi s igkheryry 15
but yl ragnesi um br oni de, cycl ohexyl magnesi um chlorid al I'yl magnesi um
chl ori de, pBen;fbmgmasning qwhetrieda, R’ reppesentsagriepdroedriom dasoup

benzyl magnesi um chl ori de and the i ke, and preferably, nethylnmagnesium
chl ori de, hawingl Fagnedlunatboni akoms), bang | Yrexppesentshlotiadeogen 20
but yl magnesi um brom de or phenyl magnesi um chl ori de. As the netal
of XIII Goup 8tOmmd-.pPR] Béﬁct¥‘§bf5§me defipitipPRenas gR] [andnRand@R%e | i ke

are listed, andxgxsnp&es of the halogen atom include a fluorine atom,

chlorine atom, bromine atom, and iodine atom, and

10 preferably, a chlorine atom or bromine atom. Specific
examples of the hydrocarbylmagnesium include
methylmagnesium chloride, methylmagnesium bromide,
methylmagnesium iodide, ethylmagnesium chloride,
ethylmagnesium bromide, n-butylmagnesium chloride, n-

15 Dbutylmagnesium bromide, cyclohexylmagnesium chloride,
allylmagnesium chloride, phenylmagnesium chloride,
phenylmagnesium bromide, benzylmagnesium chloride and the
like, and preferably, methylmagnesium chloride,
methylmagnesium bromide, n-butylmagnesium chloride, n-

20 bﬁtylmagnesium bromide or phenylmagnesium chloride.

As the metal of XIII Group of the Periodic Table,
aluminum, gallium and the like are listed, and as the
organometallic compound thereof, an organoaluminum,
organocaluminum halide, organoaluminum hydride and the like

25 are listed. As the organoaluminum, trimethylaluminum,
triethylaluminum, triisobutylaluminum and the like are

listed, and as the organocaluminum halide, dimethylaluminum



organonetal I i ¢ conpound thereof, an organoal um num or ganoal um num
hal i de, organoal um num hydride and the like 25 are listed. As the
or ganoal um num tri et hyl al um num triethylal um num
triisobutylalumnumand the like are | i sted, and as the organoal um num
hal i de, di net hyl al um num -12-
chloride, dimethylal uni num broni de, diet®@tal um num chl ori de,
diisobutylaluninun1ch|oride met hyl al um num di chl ori de, ethylal um num
di chl ori de, isgbutyl num dichl oride,. ethyl.al n n1ses ui cl ori de
and the |ike a?gf°¥%g ¢t Uty plaminhm LG ﬁgh ﬂ G
di et hyl al um nu . +hyd d | ke are

i Bh1on1adY Wi fondhly BORM N WE1MILY el hy424 %n'i‘ﬁp‘m

listed. he organo c conpoun

X111 Group of ahenPoride] cochi) ernabrgﬁnqi%w&fﬁecoqeesﬁoéglaiqm%uhhe G oup

1 or 2 are prefera nore pre are ganonaghesi um conpounds.

Di hydr ocar byl n@geRBHide Aréthylalugdhfimc Bb8ghYcPo£i@s BNE the 1ikeChre
Transition nmetal conpound As transition nmetal conpounds of G oup

|V of the 85 Pestedj anbhabsecthesedganotbempnendr] ide,edtiethylalumtianmum

conpound, zirconi um conpound and haf ni um conpound are |isted, and a
titani um conpoaydride prékisentyladmminum hygirdtder apde the diket ameum

conpound represented by the general fornmula Ti(OR)[err] X[ err]
(wherein, Rre et s an al kyl 20 group having 1 to 4 carbon atonms, X

represents a Ch'orﬁiﬁ*the 0 iBne 271 8°:Eh8LRE &P PG AH Y, 2T Br

represents zero
XIII Group of the Periodic Table, organometallic compounds

10 of the Group 1 or 2 are preferable, more preferable are
organomagnesium compounds. Dihydrocarbylmagnesiums are
particularly preferable.

(¢) Transition metal compound
As transition metal compounds of Group IV of the

15 Periodic Table used in the present invention, a titanium
compound, zirconium compound and hafnium compound are
listed, and a titanium compound is preferable. More
preferable is a titanium compound represented by the
general formula Ti(OR) X, , (wherein, R represents an alkyl

20 group having 1 to 4 carbon atoms, X represents a chlorine
atom, bromine atom or iodine atom, and n represents zero
or an integer from 1 to 4).

Specific examples of the titanium compound
represented by the general formula above include titanium

25 tetrahalides (e.g. titanium tetrachloride, titanium
tetrabromide, titanium tetraiodide); alkoxytitanium

trihalides (e.g. methoxytitanium trichloride,



or an integer from1 to 4). Specific exanples of the titanium
conpound represented by the general fornula above include titanium 25
tetrahalides (e.g. titaniumtetrachloride, titanium t et rabrom de,
titaniumtetraiodide); al koxytitanium trihalides (e.g. nethoxytitanium
trichloride, et hoxytitaniumtrichloride, butoxytitanium
trichloride, phenoxytitani umtrich-qgde, ethoxytitaniumtribrom de);
di hal ogenat ed di al koxytitani um di halides (e.g. di met hoxyti t ani um

di chl oride, diethoxytitanium 5 dich|oride, dibutoxytitaniumdichloride,

di phenoxyt i t anBtRPEVEATRIWR trichlerdde + dutenytitandiun dhighloride,
hal ted trial titnai, . lid . 0. . .
Crimot howyt 11 cRREAP R of fakinh B i8R ors A "CRRS kL Foad iyl erjbromide) ;

tribut Uit ani : _ . T i de.
r1 ethoxyti {ant i EPhdhstea af ARG (FHARARL 38
t et ranet hoxyti aﬁﬂégﬂb8¥titaﬁﬂrﬁ acﬁwa | di&é'mdr?(?tﬂaog{]r ,r.ﬁ%qﬁ]%yt I tani un.

Preferabl e are titaniumtetra es, a p icularly preferable is

titani umtebraghtRlodde, 1dibdEhxy i i P BRIHIbride, As the phenol
conpound used in the present invention, unsubstituted or substituted

phenol s can bedipkenoxyiiitanium i 1 emirpesu ntiise theoxiytg tamsivrst | t uent  at
| east at 2- position are preferable, and phenol conpounds having a 20

substituent atdikpemide) p-menrhalqgenateshriad kegve titnaium

monohalides (e.g. trimethoxytitanium chloride,
triethoxytitanium chloride, tributoxytitanium chloride,

10 triphenoxytitanium chloride, triethoxytitanium bromide);
tetraalkoxytitanium (e.g. tetramethoxytitanium,
tetraethoxytitanium, tetraphenoxytitanium). Preferable
are titanium tetrahalides, and particularly preferable is
titanium tetrachloride.

15 (d) Phenol compound

As the phenol compound used in the present invention,

unsubstituted or substituted phenols can be used, and
phenol compounds having a substituent at least at 2-
position are preferable, and phenol compounds having a

20 substituent at least at 2~ and 6-positions are more
preferable. As the substituent, there are given halogen
atoms, and alkyl, aralkyl, aryl, silyl, alkoxy, aralkyloxy,
aryloxy or silyloxy groups, having up to 10 carbon atoms,
optionally substituted with a halogen atom.

25 Specific examples of the phenol compound include
2-substituted phenols (e.g. 2-methylphenol, 2-ethylphenol,
2-n~-butylphenol, 2-iso-butylphenol, 2-t-butylphenol, 2-



prefierable. As the substituent, there are given hal ogen atons, and

al kyl, aral kyl, aryl, silyl, alkoxy, aralkyl oxy, aryl oxy or silyloxy
groups, having up to 10 carbon atons, optionally substituted with a
hal ogen atom 25 Speci fi c exanpl es of the phenol conpound include

2-substi tut edphenol s (e.g. 2-nethyl phenol, 2-ethyl phenol,

2-n-butyl phenol , 2-iso-butyl phenol, 2-t-hytyl phenol, 2-

-14- n- propyl phenol, 2-iso-propyl phenol, 2-phenyl phenol, 2-

fl uorophenol, 2- chlorophenol 2- bronmophenol ); 2, 6- substltuted phenol s
(e.g. 2,6- dlnenh?rppﬁhpheanﬁ 2- lSO-EﬁQPY%@QﬂnﬂkM Ziphﬁnﬂlnhemoﬂylﬁhenol
2,6-di-|so- % g phepol , 2 _6-di-t-butyl| phenol

6- di - n- propyl p éHBF? henoly %'ﬂ?l?ﬁﬁp¥ﬁ%&$ﬂFﬁﬂﬁﬁﬂmOEPQ?Q%)ph§n§rphenol 2, 6-
di f 1 uor ophenol = di hIor r 0

2,6, X-substi tu?gésgﬁgﬁgﬁg ? j;? eg%hQ’s %’r\é; C&"“‘%%f gm&r’s 2,6- sel ect ed
from3, 4 and tgi 1Y, 999&@ A i san
2,6-di-t-buty|5§E€h?%9ﬁ ﬁegolﬁ gg%? * | 'uor r 2,6-di-iso Preferabl e are

2- met hyl phegol bu@g@bh&h@h?&?'&-di la-but]yl ﬁéh?ﬂPbe%aha—ﬁ-—b%p?!’dbﬁéﬁbﬁnm
2-t-butyl phenol , propyl pheno 2-1 so- propyl phenol

2- phenyl phenol 2, 8~8i-iso-pdopel ptyépdiena , Séﬁibhhnyﬂpﬂqﬁm&nobqﬁ-

2, 6-di- n butyl phenol, 15 2,6-di-iso-butyl phenol, 2,6-di-t-butylphenol,
2,6-di - dpfbp?tphbﬁml, 22 aﬁﬂnmwmwmnqjher%w-m@mm@phenol) ;
dlphenylphenol he_phenol conpound, nore preferable are 2-
substi tuted ph%nﬁkg‘sﬁb%t§ﬁ‘b§?‘? PGFBBlﬁl“é?\E?Er%?e@t%°Re OBPCLE PUFPLESed

phenol's (X'1s g8, deLLaeR-8RY° 4 Ha WY g. 2,4,6-trimetnylpheno,

10 2,6-di-t-butyl-4-methylphenol, pentafluorophenol).
Preferable are 2-methylphenol, 2-ethylphenol, 2-n-
butylphenol, 2-iso-butylphenol, 2-t-butylphenol, 2-n-
propylphenol, 2-iso-propylphenol, 2-phenylphenol, 2,6-
dimethylphenol, 2,6~diethylphenol, 2,6-di-n-butylphenocl,
15 2,6-di-iso-butylphenol, 2,6-di-t-butylphenol, 2,6-di-n-
propylphenol, 2,6-di-iso-propylphenol and 2,6-
diphenylphenol.
As the phenol compound, more preferable are 2-
substituted phenols, 2,6-substituted phenols or 2,6,X-
20 substituted phenols (X is as defined above.) of which
substituent is a branched alkyl group, cycloalkyl group or
aryl group .
(A) Solid catalyst component for olefin polymerization
The solid catalyst component for olefin
25 polymerization of the present invention is prepared by
contacting the following components (a), (b}, (¢) and (d)

as explained above.



substituent is a branched al kyl group, cycloal kyl group or aryl group

. (A) Solid catalyst conmponent for olefin polynerization The
solid catal yst conponent for olefin 25 polynerization of the present

i nvention is prepared by contacting the foll ow ng conponents (a), (b),
(c) and (d) as expl ai ned above. (a) a polyner
carrier containing a carbonyl group, —15— (b) an organonetallic
conmpound of I, Il or XIIl group nmetal of the Periodic table,

(c) a conmpound of transition netal of IV Goup of the 5 Periodic Tabl e,
and (d) a(phedopodpmeovudrirrier contaiming tee asgthanyl @@ t he
preparation of the solid cat al yst conponent % , there are illustrated
al i phatic hydr éPér%%%@P@?tﬁiﬁﬂ-ﬁn@mﬂ’%‘%é’, epthRE, X6EL HPUP 10

decane), aronati rocarbqns.(e.g., benzene, tol uene, | ene),
alicyc?ic hydr@%%?ggg; %§?99e§§§$bﬁé§§ﬂ %’ cyglopentane)fyhaloéenated
hyd b . 0. - ich , I

comounds (e, o 0 tediaqompctidlbe o HaRaR OF 2REEHG) o B |

t et rahydr of gr apkriolief eaghbke hgahexane, heptane, octane, t ol uene or
xyl ene. The preparation of the solid catal yst conponent (A)
is preferably condugtigdaupenonncomssindgas at nosphere such as

nitrogen, argon or the like. The preparation
As the solvent used in the preparation of the solid

catalyst component (A), there are illustrated aliphatic
hydrocarbons (e.g. pentane, hexane, heptane, octane,

10 decane), aromatic hydrocarbons (e.g. benzene, toluene,
xylene), alicyclic hydrocarbons (e.g. cyclohexane,
cyclopentane), halogenated hydrocarbons (e.g. 1,2~
dichloroethane, monochlorobenzene), ether compounds (e.g.
diethyl ether, dibutyl ether, diisoamyl ether,

15 tetrahydrofuran). Preferable is hexane, heptane, octane,
toluene or xylene.

The preparation of the solid catalyst component (A)
is preferably conducted under an inert gas atmosphere such
as nitrogen, argon or the like. Thé preparation

20 temperature is usually from -30 to 200°C, and preferably
from 0 to 150°C, more preferably from 20 to 120°C.

Regarding the ratio of the components in preparing the
solid catalyst component (A), the molar ratio of the
organometallic compound (b) to the carbonyl group contained

25 in the polymer carrier (a) is from 0.1 to 100 times,
preferably from 0.1 to 10 times. The molar ratio of the

transition metal compound (c) to the organometallic



20 t'enmperature is usually from-30 to 200[err]C, and preferably fromO
to 150[err]C, nore preferably from20 to 120[err]C. Regar di ng the
ratio of the conponents in preparing the solid catal yst conmponent (A),
the nolar ratio of the organonetal lic conpound (b) to the carbonyl
group contained 25 in the polymer carrier (a) is fromO0.1 to 100 ti nes,
preferably from0.1 to 10 tinmes. The notd6-rati o of the transition
metal compound (c) to the organonetallic

- 16- compound (b), is fromO.1 to 100 tines, pref erablx fromQ
to 10 tines. Tﬁ@mEBPaFl (B} ii§ SromHE- hendpo ‘Eﬂﬂﬁ:ﬁm&rﬁéfrab 4 f’é"’?ﬁ’el

It d f d h ) 100
e ooar o ofp, TBTBRREE, hd Sk Rab 18,58 £he' pency (drd AL ik ¢ o
components | s 81 tne trAi S Akil EShELERE Yo ML AelCof PROWH SRV D

added sequen one Cco e previous

before the addigi Pﬁamaﬁﬁi I%ei@ﬂ@tﬁrﬂés tb%e%@mfaamyniﬁo:ﬁ@).a to 1o(tmnes( c) and
(d) are added in this order. After the® 10 conponents are added and

reacted, théy are prrhéecoplity for aadig thé hcompuersi dssewbtf or the
preparation. The preparation tine is not particularly restricted,
and it is sui taamicnéarlneresebnicrmﬂ,t iansl ithecgompeneptissmay be wsiddd y from
5 mnutes to 24 hours. The solid catal yst conponent (A) prepared

i s pref er aswegi:éaéayn AL cHIIE FRMRRARNEF A RRIFT YT e

DS pher € e efSpd tAS K AAAE" Bl biSdeBay, ene(EmBA8008 W num
(b), {(¢) and (d) are added in this order. After the

10 components are added and reacted, they are preferably
washed with a solvent used for the preparation. _

The preparation time is not particularly restricted,
and it is suitable that the reaction time in each step is
usually from 5 minutes to 24 hours.

15 The solid catalyst component (A) prepared is
preferably stored in cool and dark place under an inert gas
atmosphere such as nitrogen, argon or the like.

(B) Organoaluminum compound and/or organoaluminumoxy
compound

20 The catalyst for olefin polymerization of the present
invention comrises the above-described solid catalyst
component (A) for olefin polymerization and the
organoaluminum compound and/or organoaluminumoxy
compound(B) . _

25 The organcaluminum compound used in the present

invention has at least one Al-C bond in its molecule, and

for example, is a compound represented by the general



conmpound 20 The catalyst for olef in polynerization of the present

I nvention conrises the above-described solid catal yst conponent (A) for
ol efin polynerization and the or ganoal um num conpound and/ or

or ganoal um nunoxy conmpound(B). 25 The or ganoal um num conpound
used in the present I nvention has at |east one AL-C bond in its

mol ecul e, and for exanple, is a coagqund represented by the general
-17- formula Rlerr]A Z[err] (wherein, R err] represents an al kyl group
having 1 to 10 carbon atons, z represents a hal ogen atom or hydrogen

atom and n isfarmuikbeR’ MZg_nghgr@mb[étrrep)fesents spealkyl exempl es of
t he organoal um num conpound i ncl ude 5 trinmethylalum num

tri et hyl al uni nbavingi 1nto 10 Cfﬁf’iﬁgﬂ AtemSnuf I?Plfeﬂe’bﬁﬁy?é}éﬂrﬁmnatc’m

triisobutylaluni num i -tert-put Jalum
tripentyl al uni ﬁEn’;‘Y?F?gﬁnfﬁm'al nﬁ%’rs % |“P ﬁéﬁﬁg 4 rh num

hycr i de, - mePRYRSGPRURSLE T 0Py M%@%ﬂ%“'é&?ﬁ#‘m‘f 'ﬁ’*@l‘w

sesqui chl orixde m t hvl al
Srr o e OyBes e iRy Y adulTh BT éf?&éﬁfﬂﬂﬁﬁﬂﬁm, txdiget hyl al uni num

orid di - n- propyl al um num chl ori de,
di - n-butyl al urrpﬂaﬁylaiuﬁmhﬁmctel-@h-ba@?mtayhmnﬁmnwmcﬂslomsurtgtealdmmamr,

but yl al um num chl ori de, dii sopropyl al um num chl ori de, di pentyl al um num

chl oride, net hylral-ueruuhutiyd:hlmmmlm, trusoPropylalummum,
tripentylaluminum, tri-n-hexylaluminum, tri(2-
methylpentyl)aluminum, tri-n-octylaluminum,

10 diethylaluminum hydride, diisobutylaluminum hydride,
methylaluminum sesquichloride, ethylaluminum
sesquichloride, isobutylaluminum sesquichloride,
dimethylaluminum chloride, diethylaluminum chloride,
di-n-propyla;uminum chloride, di—n-butylaluininum

15 chloride, diisobutylaluminum chloride, di-tert-
butylaluminum chloride, diisopropylaluminum chloride,
dipentylaluminum chloride, methylaluminum dichloride,
ethylaluminum dichloride, isobutylaluminum dichloride,
tert-butylaluminum dichloride, isopropylaluminum

20 dichloride, pentylaluminumdichloride and the like. Among
these, diethylaluminum chloride, triethylaluminum and
triisobutylaluminum are suitably used.

As the organoaluminumoxy compound (aluminoxane),
known compounds can be used, and for example, those obtained

25 by reaction of one kind of trialkylaluminum with water and
those obtained by reaction of a mixture of two or more kinds

of trialkylaluminums with water, or the like are used.



et hyl al um num di chl ori de, isobutylal um num dichl ori de,
tert-butyl al um num di chl ori de, isopropylalum num 20 dichloride,

pentyl al um num di chl ori de and the |ike. Anmong t hese, diethyl al um num
chloride, triethylalum num and triisobutylal um num are suitably used.
As the organoal um nunoxy conpound (al um noxane), known compounds can be
used, and for exanple, those obtained 238by reaction of one kind of
trialkylalum numw th water and t hose obtained by reaction of a m xture
of two or nore kinds of trialkylalumnuns with water, or the like are
used. Specificpbtyfimethylaluninoxangd mhluHaluningxangy noxane,
propyl al um noxane, butyl al um noxane, _i sobytyl al um_ noxane .

met hyl et hyl al URFRBYXAREUNIRE¥FRBLPYLYLAkIRARGKENe, isobutylaluminoxane,

hyl i sob | al ym d.the lik lified. 5 Paticul arly,
Tet Pyl a1 unt noxBREDYEERR TS AR AT ReRsn ey T AT oA 1 2l i noxane | s
sui tably used. o ¢p 1%E§§Q€§fﬁiﬁﬂi&§ &Nl A Bide are exemplAFiddTet hod
PRe ¥ararys it 5

for supplying _ conmponents to a polynmerization vessel when
an olef in 30|?HE!‘LchﬁaPI?gUﬁ@@h%ﬂ@ldﬁﬂ&%ﬁ,esﬂﬁbdﬁ?d@ﬁdnﬁmoﬁﬁe ganpl e,

there is illustrated a nmethod in which the catal yst conponents are
suppl i ed undermethylisébeoyiialuminatam®iid el fabdey iuseshh i nert gas such as
nitrogen, argon or the like, in the presence of an olefin nononer. The
solid catal yst [Boepanahiofoef opefin pelymesheri zation (A), and the

or ganoal um num conpound and/ or organoal um nurmx; cor’g)ound (Bg may be
suppl i ed separatel yBs a method for supplying the catalyst components to

a polymerization vessel when an olefin polymer is produced

10 in the present invention, for example, there is illustrated
amethod in which the catalyst components are supplied under
the condition of moisture free in an inert gas such as
nitrogen, argon or the like, in the presence of an olefin
monomer. The solid catalyst component for olefin

15 polymerization (A), and the organcaluminum compound and/or
organocaluminumoxy compound (B) may be supplied separately
or previously contacted before the supply.

The amount used of the organcaluminum compound and/oxr

organocaluminumoxy compound (B) can be usually selected in

20 wide range such as 1 to 10000 moles in terms of molar amount
of an aluminum atom per one mole of a transition metal atom
in the solid catalyst component for olefin polymerization
(A). It is preferably within the range from1l to 3000 moles
per one of a transition metal atom.

25 In producing an olefin polymer in the present
invention, a known electron donor may coexist as an outer

donor. As the electron donor, an organic compound having



or previously contacted before the supply. The amount used of the
or ganoal um num conpound and/ or or ganoal um nunoxy conpound (B) can be
usual ly selected in 20 wide range such as 1 to 10000 noles in terns of
nol ar anount of an al um num at om per one nole of a transition netal
atom in the solid catal yst conponent for olef in polynerization

(A). It is preferably wthinthe range fromg-d to 3000 nol es per one of
a transition netal atom 25 In producing an olefin polynmer in the
pr esent i nvention, a known el ectron donor may coexi st as an outer
donor. As the @nre&i-OR dondr (whereiganRcreprnpsents havhy@rocarbon atom g
Si -OR bond (whereih, R represents a h¥drocarbon at om %9 ing 1.to 20
carbon at ons. ) ba¥inge 1pter @0aspybggeatoms.) can kg prefer a%ﬁﬁg%%dbf t he

i ot hyl di ot hoxys; SRRELkig: FXBRRGEGPFarRe oroapif SARRDIRN My 85 a ©
di et hoxysdi et N ideAing_ inci WA ¥htkahBYhakl@lant el a | sO-propoxysilane,
pr &poxy- di -1 s6- propyl si'l-ane, tetfapropokysilane,

di pr opoxydi gy o%@#ﬁ;ﬁn{&%&%&@éﬁai | 888 raetRofy byt anyli butyl sil ane,

di cycl opent oxy ane, di et hoxydi phenyl'si | ane,
cycl ohexyl oxyt miriritthdxgididane, dieghemoxyiethplaylanéane,
t et raphenoxysi | ane, tri et hoxyphenyl si | ane, hexanet hyl di si | oxane,
hexaet hyl di si | etixytrbetinydsildnei, | trtne-isospreparysilanesi dbxbse-
pol y(di net hyl si | oxane),
propoxy-di-iso-propylsilane, tetrapropoxysilane,
dipropoxydipropylsilane, tetrabutoxysilane,

10 dibutoxydibutylsilane, dicyclopentoxydiethylsilane,
diethoxydiphenylsilane, cyclohexyloxytrimethylsilane,
phenoxytrimethylsilane, tetraphenoxysilane,
triethoxyphenylsilane, hexamethyldisiloxane,
hexaethyldisiloxane, hexapropyldisiloxane,

15 octaethyltrisiloxane, poly(dimethylsiloxane),
poly(diphenylsiloxane), poly(methylhydrosiloxane),
poly(phenylhydrosiloxane) and the like.

The solid catalyst component for olefin
polymerization of the present invention may be used after

20 an olefin is prepolymerized. The prepolymerization is
conducted, for example, by contacting the solid catalyst
component with the above-described aluminum compound and
the olefin. As the olefin, ethylene, propylene, butene-1
and the like are listed. The prepolymerization can be

25 conducted by homopolymerization or copolymerization.

In prepolymerizing the olefin with the solid catalyst

component for olefin polymerization of the present



pol y(di phenyl si | oxane), poly(nethyl hydrosil oxane),

pol y( phenyl hydrosi | oxane) and the |ike. The solid catal yst
component for olefin pol ymeri zati on of the present invention nay be
used after 20 an olefin is prepolynerized. The prepol ynerization is
conducted, for exanple, -by contacting the solid catal yst conponent with
t he above-descri bed al um num conpound argg— the olef in. As the olef in,
et hyl ene, propyl ene, butene-1 and the like are listed. The
prepolynerlzatlon can be 25 conducted by honopol ynerizatjon or

copol ymeri zat i dnvention, it is mlsccpoeferabke t@ mhéedﬂ@r palifdanrtdysdolid
cat al yst conponent for ol efin polynerization of the present

- 20- i nveﬁmp@hent tf9x5 °&Ie§éin%hé¥1§’6¥éa¥b°Wq ﬁ‘esiBFFH ¢ AR At

3223"??%2?2%% ﬁ%ﬁﬁ%ﬁ%ﬁi@?&% R s tpnghs Hyanogapte®o! Vo
pentane, hexang, . Q%aﬂ@? t d qe@‘%{e%nq;éﬁtg}y@rﬂﬁ%t?ﬁer h as

t ol uene, xylene &hd ar'e i'n the
prepol ymeri gat hEBmafe‘ﬂs nyaebesaabas such agttbludte t h91eneanepLHEIIIKE,

conpound is 0.1 to particularly 1 to 10 tinmes in terns of nolar
anount of an &Qealﬂﬁté&nlatonlper one nole of a transition netal atomin
the solid catal yst conponent for ol efin polynerization. The
prepol yneri zati on tBapeherurin i therpfepalynerizatiion, tlgy prefegadde C,
particularly from-10 to 50[err]C. TheIPrgPouynerlz tlon anount
i s preferably RREHRD. qf the organoaluminum compound is 0.

particularly 1 to 10 times in terms of molar amount of an
10 aluminum atom per one mole of a transition metal atom in
the solid catalyst component for olefin polymerization.

The prepolymerization temperature is preferably from
-30 to 80°C, particularly from -10 to 50°C.

The prepolymerization amount is preferably from 0.1

15 to 100 g, particularly from 0.5 to 50 g per 1 g of the solid
catalyst component for olefin polymerization.

In the present invention, the solid catalyst component
for olefin polymerization (A) is subjected to the
production of an olefin polymer after the prepolymerization

20 described above or without using prepolymerization
together with the organoaluminum compound and/or
organocaluminumoxy compound (B).

In the present invention, as the olefins used for

polymerization, any of olefims, diolefins and the like
25 having 2 to 20 carbon atoms can be used, and also, two or
more kinds of olefins can be used at simultaneously.

Specific examples thereof include, but are not limited to,



15 t'o 100 g, particularly from0.5 to 50 g per 1 g of the solid

cat al yst conponent for olefin polynerization. In the present

i nvention, the solid catal yst conponent for olefin polynerization (A
I's subjected to the production of an olef in polyner after the

prepol yneri zation 20 described above or w thout using prepol ynerization
together with the organoal um num conpoun@iand/ or or ganoal um nunoxy
conmpound (B). In the present invention, as the ol efins used for

pol ynmeri zation, any of olefins, diolefins and the like 25 having 2 to 20
carbon atons cathydeneedandnd-glefinsvivawving 3 tapt® cRrhe® atoms &% can be

used at si nmul taneously. Speci fi ¢ exanpl es thereof. include, hut are not
limted to, propyle%lxe, butege-l, penterrxrep-l, hexene—l, r}leptenee-tlhw ene, and

a-olefins having .3 to_20 b t . g. I t -1,

pent eﬂel- 1, h\é; 8%@9&3'9[6 pPéﬁrﬁp;e??l ; 8g§%§%§ﬂe- i’,’m?\‘blg’ré‘ﬁ%' ?grﬁe%rgeg'e -e’g,e

5- net hyl - 2- pen LAyl . I £ 4 f th
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the ol efins (? “eb&i@%ﬁ.tml&nﬁfs d¥Pollynidr edmpesedt 7 !6ns cinflore kimdoyd ene,

et hyl ene and butene-1, ethylene and hexene-1, et hyl ene and octene-1,
propyl ene and kuecotefingnihdiie, butl ke notlQimited The etkylenecpml ymer
whi ch can be produced in the present invention is preferably an

et hyl ene/ (a- ol giropylene, hethybese tand® dbudensor ,aeshy}enepang hexenard -

particularly ethylene and octene—l; propylene and butene-1, and the

like.

10 The olefin copolymer which can be produced in the
present invention is preferably an ethylene/(a-olefin
having 3 to 20 carbon atoms) copolymer, and particularly
preferably an ethylene/propylene copolymer,
ethylene/butene-1 copolymer, ethylene/hexene-1 copolymer

15 or ethylene/octene-1 copolymer.

Further, in the present invention, a chain transfer
agent such as hydrogen and the like can also be added for
controlling the molecular weight of the olefin copolymer.

The polymerization temperature is usually in the range

20 from -30 to 300°C, and preferably from 20 to 250°C, more
preferably from 20 to 100°C which is low the temperature
at which the polymer is melted.

The polymerization pressure is not limited, however,
preferably from normal pressure to 150 atms in view of

25 industrial and economical points. The polymerization time
is generally determined appropriately depending on the kind

of a polymer intended and a reaction apparatus, and usually



prefierably an et hyl ene/ propyl ene copol yner, et hyl ene/ but ene- 1

copol yner, ethyl ene/ hexene-1 copolyner 15 or ethyl ene/ octene-1 copol yner.
Further, in the present invention, a chain transfer agent such as
hydrogen and the |ike can al so be added for controlling the nol ecul ar
wei ght of the olef in copolyner. The pol yneri zation tenperature
is usually in the range 20 from-30 ta_ggQlerr]C, and preferably from 20
to 250[err]C, nore preferably from?20 to 100[err]C which is |ow the
tenperature at which the polyner is nelted. The

pol ynmeri zati oncphebeuif thenpange nfrem,5 hoimuters to 40 hosfrsr.ably from
normal pressure to 150 atnms in view of 25 industrial andeconagm cal points.
Thepol yrreri zati ont i A2 the polymenizattign matdad nadya®s dpCORAEAMIY¥Ependi ng

on the kind of a polymer intended and a r actioq:ap ar%tu% and
usual |y method and batch-wise method can be app led;an BE Pﬁrfhe range

cont i nuous - SBERSPANRSRI TR oY BoRsabaRo b E Rt Sl i A 1 °

slurry pol ygeri, ' | zat i kN ,iﬂgyg ,
hydrpcarbon%Soﬁé%%#qﬁgggrﬁ%?%ggﬁggggégfg%é?;h%?gﬁé%'gpéwﬁgﬁ?ane, 5%iane),
1qui d phase PRGKFRAL?abLEANET) NBLERLA phadd RSlyddudda iy inpticon ) of
gas phase pol yneri zati on can also be appli ed. 10 EXAMPLE The
present invent selvent! (Rellepplameetizabionrcordefaa phase polymerization

can also be applied.

10 EXAMPLE
The present invention will be explained in more detail
with the following examples but is not limited thereto.
Items in the examples were measured by the following
methods.
15 (1) Ti content in catalyst component
It was measured by an ICP emission analysis using
Optima 3000 manufactured.by Perkin Elmer Corp.
(2) a-olefin content
Specific absorption data of ethylene and an a-olefin
20 were measured using an infrared spectrometer (IR-810
manufactured by JASCO Corporation), and expressed as short
chain branch (SCB) per 1000 carbon atoms.
(3) Melt flow rate (MFR)
It was measured at 190°C according to ASTM D1238.
25 (4) Melt flow rate ratio(MFRR)
MFRR was expressed as ratio of melt flow rate (MFR)

measured with the load changed to 21.60 kg to melt flow rate



with the follow ng exanples but is not linited thereto. [tens in
t he exanpl es were neasured by the foll ow ng met hods. 15 (1) Ti content
i n catal yst conponent It was nmeasured by an I CP em ssion anal ysis
usi ng Opti ma 3000 manufactured by Perkin El mer Corp. (2) a-olef in
cont ent Specific absorption data of ethylene and an a -olef in
20 were neasured using an infrared spectigreter (IR-810 manuf act ured by
JASCO Cor poration), and expressed as short chain branch (SCB) per 1000
carbon atons. (3) Melt flowrate (MFR) It was neasured at
190[ err] C accomdasgred ASTIW IR 3&:cordind)toMalSTM DAW3Bat e rati o( MFRR)

MFRR was expressed as ratio of nelt flowrate (MFR nmeasured with the

| oad changed to 21. BERRg=t CfInsf trafleowndgrea load of 21.60 kg) + (flow

-23- measured at 190[err] C. according to ASTM D1238. MFRR =
(flow rate und&tg uBggroR 32adookg3-} ‘?r'}glflow rate under a |oad of

2.160 k L | | ' d, | ]
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m roundbot t onf LayskaaukBRaEYet PASEt isRat APCWahChh8agrddered Wdlymiep) aced
with a nitrogen gas were i ntroduced 10 g of an ethylene/acrylic acid
copol yner Example 1
(l)Preparation of catalyst
Into a 500 ml round bottom flask equippedwith a stirrer,
10 which had been fully replaced with a nitrogen gas were
introduced 10 g of an ethylene/acrylic acid copolymer
(trade name: Yukaron, acrylic acid content: 7.0% by weight,
average particle size: 10 u m, manufactured by Mitsubishi
Chemical Corp.) and 200 ml of n-heptane. To this was added
15 dropwise a solution prepared by dissolving 40 mmol of
n-butylethylmagnesium into 50 ml of n-heptane, and the
resulted mixture was stirred for 2 hours at 40°C. After
reaction, the reaction mixture was filtered to obtain a
solid product, and then the solid product was washed with
20 200 ml of n-heptane twice. Then, 200 ml of toluene was
introduced, and a solution composed of 11 ml of titanium
tetrachloride and 90 ml of toluene was added dropwise, and
the resulted mixture was further stirred for 1 hour at room
temperature. After reaction, the reaction mixture was
25 filtered to obtain a treated-solid, and the treated-solid

was washed with 200 ml of toluene once and with 200 ml of

n-heptane twice, and dried under reduced pressure for 2



(trade nane: Yukaron, acrylic acid content: 7.0% by weight, aver age
particle size: 10 [err] m manufactured by M tsubi shi Chem cal Corp.)
and 200 m of n-heptane. To this was added 15 dropw se a solution prepared
by dissolving 40 mmol of n- but yl et hyl magnesiuminto 50 m of

n- hept ane, and the resulted m xture was stirred for 2 hours at
40[err] C. After reaction, the reactiggn m xture was filtered to obtain
a solid product, and then the solid“product was washed with 20 200
m of n-heptane twice. Then, 200 m of toluene was i ntroduced, and a

sol ution compogRfhr@f atlrdtm ebmpbiathkéto a cdteirymanpeetdesendl PO rtheof
t ol uene was added dropw se, and the resulted mxture was further

stirred for 1 mducoatentain the chetappsttprecurdde(Iy wast 0 oh7l mwoX/&nct i on
mxture was 25 filtered to obtain a treated-solid, and the treated-solid
was washed with 200 ImtodF 206 mloraunshbettem flask epuipnediwith a stivgtane
tw ce, and dried under reduced Eressure for 2, .

- 24- hour ¥hdChy badh berBefyLiycreBlacedWitRia REIAIGH 945 VeiRk

Ti content i.n the catal ys recursqn(l) was 0.171 |/ Into a
200 r ound %o q%?Bp‘@ﬁvﬁ’f%ﬁéﬁ iclartgiYSt Prﬁﬁ"}‘{?ﬁﬁ&ﬁ) 2% 3Ly
replaced with s as ; ' bhe st
precursor (1) a?ﬁn Oﬁ%gegng' (#F%ﬁﬁ%gtﬁdaéngaaggﬁﬁlgsﬁg%ﬁgglioa% oé/

o-cresol, and tR8ulted MEKULr8OwaE Xt Lra@SESE | 7 NRshrdeOlat? 40eCL S Miter _
40[err] C. After reaction, the reaction mxture was filtered to obtain

a t r eat edrealcitdongntheheehceidrdmixtade vess wBileered tho xbtdin B of
n-heptane three tinmes, and dried under reduced pressure .
treated-solid, and the treated-solid was washed with 50 ml
10 of n-heptane three times, and dried under reduced pressure
for 2 hours at room temperature to obtain a solid catalyst
component(l). The Ti content in the solid catalyst
component(1l) was 0.077 mmol/g.
(2)Copolymerization of ethylene and butene-1
15 A 400 ml stainless pressure reaction tube equipped
with a stirrer which had been fully replaced with a nitrogen
gas was made into reduced pressure condition, and into this
were introduced 23 g of butene-1 and 82 g of n-butane, and
the temperature in the system was raised to 70°C. Then,
20 2 kg/cm’ of hydrogen and 6 kg/cm’ of ethylene were introduced,
and themixture was stirred for a short whileuntil saturated
state was obtained. A solution prepared by dissolving 1.0
mmol of triisobutylaluminum into 1.0 ml of n-heptane, and
subsequently a liquor prepared by suspending 9.5 mg of the
25 solid catalyst component (1) in 5 ml of n-heptane were fed

into the system with argon pressure, and polymerization was

initiated. 1 hour later, ethanol was poured into the system



for "2 hours at roomtenperature to obtain a solid catalyst

conponent (1). The Ti content in the solid catalyst conponent (1) was
0.077 mol /g. (2) Copol yneri zati on of ethylene and butene-1 15 A
400 m stainless pressure reaction tube equi pped wWith a stirrer which
had been fully replaced with a nitrogen gas was nmade into reduced
pressure condition, and into this weke i ntroduced 23 g of butene-1 and
82 g of n-butane, and the tenperature in the systemwas raised to
70[err]C. Then, 20 2 kg/cn2 of hydrogen and 6 kg/cnf{err] of ethylene were
introduced,  to 88EmiNngtdi tis!pRdlvaerilzation,f ehen, stive tumtedetedigals
saturat ed state was obtained. A solution prepared by dissolving 1.0
mrol of triisowasypatged rtmrwetm‘oen aOcopobfmarhepﬂ@neesuhﬁed copodiymexquent | y
a l'iquor prepared by suspendlc? of the 25 sqlid _catal yst conponent
(1) in 5 n ofwﬁshépiﬁﬂeaﬁeﬁﬁ é@r 4h uﬁ?o“?ﬁérs§§9ﬁﬁ?QAPﬁeﬁﬁﬁﬁﬁ PPessure,

and pol ymeri zati on mas nitiate | at
,ntopthg syste tain 4.1 g of 'an eth§&ene}butené1(HEoﬁﬂﬂgﬁgg.m@ﬁ pour ed

ﬁgz:?vg?te : po? ﬁ}é,ﬁ“ Za“og&ﬂ?@g‘ goé)r}ﬁ%#glﬁef&tfdv\g%g )éd g?s%%[er C for

4 hours under e tene/ but ene-1
(ngﬁ ﬂlﬁ? lg copo yzrrger1 hﬁlgaaéistABOf(l)f 1634(1 (/10?60) MFR of

copol ymer. The resu
1.02 (9/ 18xEmpresMERR of 29.1 and CXS of 5.0% by wei ght. Exanpl es
2 (1) Preparation of catalyst

(1)Preparation of catalyst
The same procedure as in Example 1 (1) was repeated
10 except that 525.4 mg of the catalyst precursor (I) was used
and 12.2 mg of 2~-isopropylphenol was used instead of o-
cresol, to synthesize a catalyst (2). The Ti content in
the solid catalyst component(2) was 0.081 mmol/g.
(2)Copolymerization of ethylene and butene-1
15 The same procedure as in Example 1 (2) was repeated
except that 8.6 mg of the solid catalyst component (2) was
used instead of the catalyst (1), to obtain 2.9 g of an
ethylene/butene~1 copolymer. The resulted copolymer had
a SCB of 21.3 (/1000C), MFR of 1.55 (g/10 min), MFRR of
20 29.2 and CXS of 5.8% by weight.
Examples 3
(1)Preparation of catalyst
The same procedure as in Example 1 (1) was repeated
except that 546.1 mg of the catalyst precursor(I) was used
25 and 14.0 mg of 2-tert-butylphencl was used instead of
o-cresol, to synthesize a solid catalyst component(3).

The Ti content in the solid catalyst component (3) was 0.079



The 'same procedure as in Exanple 1 (1) was repeated 10 except that 525.4
ng of the catalyst precursor (I) was used and 12.2 ng of
2-i sopropyl phenol was used instead of o- cresol, to synthesize a
catalyst (2). The Ti content in the solid catalyst conponent(2) was
0.081 mmol / g. (2) Copol yneri zati on of ethylene and butene-1 15
The sane procedure as in Exanple 1 (2) weg-Lepeated except that 8.6 ng
of the solid catal yst conponent (2) was used instead of the catalyst
(1), to obtain 2.9 g of an et hyl ene/ but ene-1 copol yner. The resulted
copol ymer had mmol/g.SCB of 21.3 (/1000C), MFR of 1.55 (g/10 min), MRR of
20 29.2 and CXS of 5.8% by wei ght. Exanpl es 3 (1) Preparation of
cat al yst (2)Capelynenimpmbian e ethykerkxans dutene)-14d9 r epeat ed
except that 546.1 rT‘g of the cat%st precursor(li was used 25 and 14.0 ny
n pPef

of 2-tert-butyl phenBheviame pGedura@soin Exagpdeekof2) (WaS yiRRfadiede a

solid catalyst COmONS 3).3 mg of d scid¥ Slkalft Monihiehe oS

ol /9. 5 (3)598!0%%%%% lzlgf iléi{éz;%%1?th)ékgﬁﬁyggdc9ﬁlﬁ8ﬂéﬁ%(@)t.h and, 16, The

same procedure as in Was repea excep ng of
the solid catalygk Bﬁﬁ@ﬁéﬁﬂtwés:’)%él@&, to sisesin rplrafl ¢f dfe solid catal yst
6 go

conmponent (1), "and 1 utene-1 was used, to obtain 8.3 g of an
et hyl ene/ but enethylepel/pueeneThecomslyinear, capel yerulbad copolymer had
a SCB of 19.2 (/1000C), MFR of 1.39 (g/10 min), MFRR of 28
and CXS of 3.7% by weight.
10 (3)Copolymerization of ethylene and butene-l (2)

The same procedure as in Example 1 (2) was repeated
except that 9.1 mg of the solid catalyst component (3) was
used instead of the solid catalyst component (1), and 21
g of butene-1 was used, to obtain 3.9 g of an

15 ethylene/butene-1 copolymer. The resulted copolymer had
a SCB of 18.5 (/1000C), MFRof 0.89 (g/10 min), MFRR of 30.6
and CXS of 3.8% by weight. |
Examples 4

(1)Preparation of catalyst

20 The same procedure as in Example 3 (1) was repeated
except that 497.5 mg of the catalyst precursor(I) was used
and 12.8 mg of 2-tert-butylphenol was used, to synthesize

- a solid catalyst component (37). The Ti content in the
solid catalyst component (3’) was 0.094 mmol/g.

25 {2)Copolymerization of ethylene and butene-1

The same procedure as in Example 1 (2) was repeated

except that 13.8 mg of the solid catalyst component (3’)



a SCB of 19.2 (/1000C), MFR of 1.39 (g/10 mn), MRR of 28 and CXS of
3. 7% by weight. 10 (3) Copol yneri zati on of ethylene and butene-1 (2)

The sane procedure as in Exanple 1 (2) was repeated except that 9.1 ny
of the solid catal yst conponent (3) was used instead of the solid
catal yst component (1), and 21 g of butene-1 was used, to obtain 3.9 g
of an 15 et hyl ene/ butene-1 copol yner. T%& resul ted copol yner had a
SCB of 18.5 (/1000C), MFR of 0.89 (g/10 n), MRR of 30.6 and CXS of
3.8% by wei ght. Exanpl es 4 (1) Preparation of catalyst 20

The same procegyeudddl evddPlor tnelhotaa £apeny st compor@ésp@w halo 497. 5
ng of the catalyst precursor(l) was used

2-tert-butyl phepehinas. wsﬁdoft&lse‘tfﬁjm&ﬁbutene-él &Qipcd.y&@xal yFheconponent
(3'). The Ti content int solid catal yst conmponent (3') was 0.094
mol /g. 25  gepabpedyoupalzaemhadfa B bénkd ahd /90869-, IMFR of 1.31 The

same procedure as in Exanple 1 (2) vvas r epeat ed except -that 13.8 ng of
the solid catalgél0coipdnefRR 3F 31.0 and CXS of 4.2% by weight.

-27- s used instead of the soI id catal yst conponent (1), to

obtain 4.7 opxﬁﬁpé?ﬁygene/ but ene- 1 copol ynmer. The resul ted copol ymer
had a SCB of 19 Q (g/10 mn), MRR of 31.0 and
CXS of 4.2% by l%%ggp%cggﬂr}bléeas (1) Preparation of catalyst

The same procedure as in Example 1 (1) was repeated
except that 508.5 mg of the catalyst precursor (I) was used
and 10.6 mg of 2,6-dimethylphenol was used instead of

10 o-cresol, to synthesize a solid catalyst component (4).
The Ti content in the solid catalyst component (4) was 0.079
mmol/g.

(2)Copolymerization of ethylene and butene-1l

The same procedure as in Example 1 (2) was repeated

15 except that 9.3 mg of the solid catalyst component (4) was
used instead of the solid catalyst component (1), to obtain
3.8 g of an ethylene/butene-~1 copolymer. The resulted
copolymer had a SCBof 19.7 (/1000C), MFRof 1.01 (g/10min),
MFRR of 28.7 and CXS of 4.4% by weight.

20 Examples 6

(1)Preparation of catalyst

The same procedure as in Example 1 (1) was conducted
except that 517.0 mg of the catalyst precursor (I) was used
and 15.8 mg of 2,6-diisopropylphenol was used instead of

25 o-cresol, to synthesize a solid catalyst component (5).
The Ti content in the solid catalyst component (5) was 0.075

mmol/g.



The "'same procedure as in Exanple 1 (1) was repeated except that 508.5
ng of the catalyst precursor (I) was used and 10.6 ng of

2, 6-_di met hyl phenol was used instead of 10 o-cresol, to synthesize a solid
cat al yst component (4). The Ti content in the solid catal yst conponent
(4) was 0.079 nmol / g. (2) Copol yneri zati on of ethylene and

but ene- 1 The sanme procedure agzga_Exanple 1 (2) was repeated 15
except that 9.3 ng of the solid catal yst “Conponent (4) was used

i nstead of the solid catal yst conponent (1), to obtain 3.8 g of an

et hyl ene/ but ene¢d)eepel izdtior estlldt@fylene P YPutEdrad aSCBof 19.7
(/1000C), MFRof 1.01 (g/ 10 mn), MFRR of 28.7 and CXS of 4.4% by

wei ght. 20 Exanpl eshé same prdoddwearast iinnEshmplealy¢?2) was repeatdd sane
procedure as in Exanple 1 (1) was conducted except that 517.0 ng of
the catal yst pesceptdrhat LéwBamgiofdthe soldddcataBy sy asmponent (5) was

2, 6-di i sopropyl phenol was _ used instead of 25 o-cresol, to synthesize a
solid catal yst uesfpbnekead ;9f the splddrcagadvett CPMPPRBNEO(1 by ARGt

cogoen (?)2_) &%6?9%%?%% i @%L‘é%‘ihy‘?‘%n@%’bﬂ phrkre-of an The same
Do ot AR 4 AISTRLES mne cEdSDbg o P! !
conmponent (1), aadith 2 175 ¢/2bobet enerr owab, 63 9¢/ 1100m R RiIMFRR df 2 7Qf4 an
and CXS of 4.2% by weight.
(3)Copolymerization of ethylene and butene-l
10 The same procedure as in Example 1 (2) was repeated
except that 8.2 mg of the solid catalyst component (5) was
used instead of the solid catalyst component (1), and 23
g of butene-1 was used, to obtain 2.4 g of an
ethylene/butene-1 copolymer. The resulted copolymer had
15 ascBof 21.2 (/1000C), MFRof 1.27 (g/10 min), MFRR of 30.5
and CXS of 4.5% by weight.
Examples 7
(1)Preparation of catalyst
The same procedure as in Example 1 (1) was conducted
20 except that 544.8 mg of the catalyst precursor (I) was used
and 19.2 mg of 2,6-di-tert-butylphenol was used instead of
o-cresol, to synthesize a solid catalyst component (6).
The Ti content in the solid catalyst component (6) was 0.096
mmol/g.
25 (2)Copolymerization of ethylene and butene-1 (1)
The same procedure as in Example 1 (2) was repeated

except that 14.9 mg of the solid catalyst component (6) was



et hyl ene/ but ene-1 copol yner. The resulted copol yner had a SCB of 17.6

(/1000C), MFR of 1.03 (g/10 min) ,MRR of 27.4 and CXS of 4.2% by

wei ght . (3) Copol yneri zati on of ethylene and butene-1 10 The sane
procedure as in Exanple 1 (2) was repeated except that 8.2 ng of the
solid catal yst conponent (5) was used instead of the solid catalyst
conponent (1), and 23 g of butene-1 was used, to obtain 2.4 g of an

et hyl ene/ but ene-1 copol yner. The resulted**copol ymer had 15 a SCB of 21.2
(/1000C), MFR of 1.27 (g/10 mn), MFRR of 30.5 and CXS of 4.5% by

wei ght . B8l Ghstead of (£AESPALIdAA19/stC*bRbBAENL (1) and ¥ sane
procedure as in Exanple 1 (1) was conducted 20 except that 544.8 ng of the
catal yst precuis@f putenes1Usad used,atd 3Bt2invdoé @, &f dintert-butyl phenol
was used instead of o-cresol, to synthesize a solid catal yst .conponent
(6). The Ethydenerdbutenekd sopoliymer al e cespdtedt copylymer hado

mmol /g. 25 (2) Copol yneri zati on of efp?ﬁ;" ene and butene-1 (1)
The sane proce@$E€BRE L. ExHfAOC) ,( MFR\fS Ok Bp el /dP min) aéﬁ‘é})?ft}?ats 14. 9

ng of the sqglid catalyst conpopent (6) was '
- 29- uded 30Fk &0 OFf 4 Ké géfl Vg ng'al yst component (1), and 25 g

o out ene- 148 43e8eol Rl 2hPidncef Sinpllone apdSIEPANE T | L
0.57 (9/10 mn), MRReOLamé Brocedure as in Example 1 (2) was repeated
except that 17.0 mg of the catalyst (6) was used instead
of the solid catalyst component (1), 23 g of butene-1 was
10 used, and the hydrogen pressure was changed to 1.5 kg/cmw’,
to obtain 4.8 g of an ethylene/butene-l1 copolymer. The
resulted copolymer had a SCB of 19.9 (/1000C) and CXS of
5.5% by weight.
Examples 8
15 (1)Preparation of catalyst
The same procedure as in Example 1 (1) was repeated
except that 508.5 mg of the catalyst precursor (I) was used
and 21.4 mg of 2,6-diphenylphenol was used instead of
o-cresol, to synthesize a catalyst (7). The Ti content in
20 the catalyst (7) was 0.100 mmol/g.
(2)Copolymerization of ethylene and butene-1
The same procedure as in Example 1 (2) was repeated
except that 14.0 mg of the solid catalyst component (7) was
used instead of the catalyst (1), to obtain 2.9 g of an
25 ethylene/butene-1 copolymer. The resulted copolymer had
a SCBof 19.3 (/1000C), MFRof 0.84 (g/10 min), MFRR of 30.2
and CXS of 4.6% by weight.



5 and CXS of 4.2% by wei ght. (3) Copol yneri zati on of ethylene and
butene-1 (2) The sanme procedure as in Exanple 1 (2) was repeated
except that 17.0 ng of the catalyst (6) was used instead of the solid
catal yst conmponent (1), 23 g of butene-1 was 10 used, and the hydrogen
pressure was changed to 1.5 kg/cn{err] to obtain 4.8 g of an

et hyl ene/ but ene-1 copol yner. The %blted copol yner had a SCB of 19.9
(/1000C) and CXS of 5. 5% by melght Exanples 8 15

(1) Preparation of catalyst The sane procedure as in Exanple 1 (1)
was repeated gegt that 508.5 ng of the catal yst precursor (1) was
used and gi 4°nmg of 2, 6-di phenyl phenol was used instead of

o-cresol, to symnbggepgratgaﬁad;;yséaﬁg])ysﬂ'he Ti content in 20 the catal yst
(7) was 0.100 mol lg. (2) Copol yneri zati on of ethylene and butene-1

The sane procedure abei salfie prypicedhre?pswis Exmpited (1) wascaptdudiad 14. 0
nmg of the solid catal yst conponent (7) was used instead of the

catal yst (1), %C@mtatlhafz 538g2gng gf t C@tWYﬁePEQPé?ﬁ%OH (Jopwa§mged The
resul ted co%olyrrer a_SCB of 19.3 10000& MFR of 0. 84 (gélo m n),
MERR of 30 and &ﬁdSCXS 8t 346%1 lyeropienol was used instead o
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The Ti content in the solid catalyst component (8) was 0.079
mmol/qg. _
(2)Copolymerization of ethylene and butene-1
10 The same procedure as in Example 1 (2) was conducted
except that 12.0 mg of the solid catalyst component (8) was
used instead of the solid catalyst component (1), to obtain
3.5 g of an ethylene/butene-1 copolymer. The resulted
copolymer had a SCBof 18.5 (/1000C), MFRof 1.08 {g/10min),
15 MFRR of 29.7 and CXS of 4.6% by weight.
Example 10
(1)Preparation of catalyst
The same procedure as in Example 1 (1) was repeated
except that 484.7 mg of the catalyst precursor (I) was used
20 and 13.5 mg of 2,6-dichlorophenol was used instead of
o-cresol, to synthesize a catalyst (9). The Ti content in
the catalyst (9) was 0.102 mmol/qg.
(2)Copolymerization of ethylene and butene-1
The same procedure as in Example 1 (2) was repeated
25 except that 12.3 mg of the solid catalyst component (9) was
used instead of the s-ollid catalyst component (1), to obtain

5.8 g of an ethylene/butene-1 copolymer. The resulted



excépt that 518.2 ng of the catalyst precursor (I) was used 5 and 11.5 ng

of 2,6-difluorophenol was used instead of o-cresol, to synthesize a
sol id catal yst conponent (8). The Ti content in the solid catalyst
component (8) was 0.079 mol / g. (2) Copol yneri zati on of ethyl ene
and butene-1 10 The sane procedure as in Exanple 1 (2) was conducted
except that 12.0 ng of the solid catalyst,.conponent (8) was used

i nstead of the solid catal yst conponenf-%i), to obtain 3.5 g of an

et hyl ene/ but ene-1 copol yner. The resulted copol ymer hada SCB of 18.5

(/10000), MFR Egéﬁé?,gﬁ?{égla@a Q‘F%Qf 1&?9“@3‘3@%)%%171{6&% .@@(ghé-nﬁ%%ﬁy

wei ght . Prepar ati on of catal yst e sane

procedure as i prRxase! 8017 (dndvess repeai 2g by weiytpept that 484.7 ng of the
catal yst precursor (1) was used 20 and 13.5 ng of 2, 6-dichl orophenol was

used instead of {3)Copolymesidation syhtdidyrlanea ast durene-d). The Ti content
in - the catalyst (9) was 0.102 mmol /g. &Z)Cbpolynerization of
ethyl ene and but eneThe same procegureafe 15 Bxampie hs(2h B&FSReLE®) was
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MFRR of 30.7 agdeGXSeQfose£ia . 4%y 9%t an ethylene/butene-1 copolymer.
The resulted copolymer had a SCB of 21.8 (/1000C), MFR of
1.17 (g/10 min), MFRR of 29.2 and CXS of 7.8% by weight.
10 Example 11
(1)Preparation of catalyst
The same procedure as in Example 1 (1) was repeated
except that 486.4 mg of the catalyst precursor (I) was used
and 21.0 mg of 2,6-dibromophenol was used instead of o-
15 cresol, to synthesize a solid catalyst component (10). The
Ti content in the solid catalyst component (10) was 0.102
mmol/g.
(2)Copolymerization of ethylene and butene-1
The same procedure as in Example 1 (2) was repeated
20 except that 16.4 mg of the solid catalyst component (10)
was used instead of the solid catalyst component (1), to
obtain 3.9 g of an ethylene/butene-1 copolymer. The
resulted copolymer had a SCB of 20.4 (/1000C), MFR of 2.10
(g/10 min), MFRR of 27.9 and CXS of 5.7% by weight.
25 Example 12
(l)Preparation of catalyst

The same procedure as in Example 1 (1) was repeated



(3) Copol yneri zati on of ethylene and butene-1 The sane procedure
as in Exanple 1 (2) was repeated 5 except that 10.5 ng of the solid

cat gl yst conponent (9) was used instead of the catalyst (1), and 26 g
of butene-1 was used, to obtain 4.4 g of an ethyl ene/butene-1

copol yner. The resul ted copol yner had a SCB of 21.8 (/1000C), MR of
1.17 (g/10 mn), MRR of 29.2 and CXS of _7. 8% by weight. 10 Exanple 11
(1) Preparation of catalyst The %ane procedure as in Exanple 1 (1)
was repeated except that 486.4 ng of the catal yst precursor (lI) was

used and Bl 305 6 Ry Y0ehele wﬁf%glféérﬁgci )oha8usekb

cresol, to synt eslpze a solid catal yst conponent Ti content

in the solid cand ygt.oqﬁ?rwmts-(dlia)tmsbat 24-methylphéfol was used
(2) Copol yneri zati on of ethylene and butene- The sane procedure

as in Exanpl e linsReadasfr epezesdl, 20oesgrpheshze d6sellind) adtalystsol id
catal yst conponent (10) was used instead of the solid catalyst
conp?)nent (1), componengbt(ailn .3.The) B cantanty|iandheuseddd) cagpdigiver. The
resul ted copol yner had a SCB of 20.4_(/1000C), MR of 2.10 (g/10 m n),
MFRR of 27.9 aS@meRaest 4119, U?sv@i-bﬁi.“u“?]s?éxarrpl e 12

(auPreparat’on qb)e8p8lyRbrization of WenyPlle ARF HliHaY 10 xarple 1 (1)
503.5 ng of the cat ghyst,RE§HESRurd hs"@7 EeStble 1 (2) was conducted
except that 12.7 mg of the solid catalyst component (11)
was used instead of the solid catalyst component (1), and
10 25 g of l-butene was used to obtain 2.8 g of an
ethylene/butene-1 copolymer. The resulted copolymer had
a SCBof 21.6 (/1000C), MFR of 2.25 (g/10 min), MFRR of 31.8
and CXS of 6.6% by weight.
Comparative Examples 1
15 {l)Copolymerization of ethylene and butene-l
| The same procedure as in Example 1 (2) was repeated
except that 2.2 mg of the catalyst precursor (I) was used
instead of the solid catalyst component (1), and 20 g of
1-butene was used to obtain 2.9 g of an ethylene/butene-~l
20 copolymer. The resulted copolymer had a SCB of 16.0
(/1000C), MFR of 0.57 (g/10 min), MFRR of 28.6 and CXS of
2.7% by weight.
Comparative Example 2
(1) Copolymerization of ethylene/butene-1 copolymer
25 The same procedure as in Example 1 (2) was repeated

except that 3.8 mg of the catalyst precursor (I) was used

instead of the solid catalyst component (1), to obtain 4.3



and®19.0 ng of 2,6-di-tert-butyl-4-nethyl phenol was used I nstead of
o-cresol, to synthesize a solid catalyst conponent (11). The Ti
content in the solid catalyst 5 conmponent (11) was 0.121 nmol/g.

(2) Copol yneri zati on of ethylene and butene-1 The sane procedure
as in Exanple 1 (2) was conducted except that 12.7 ng of the solid
cat al yst conponent (11) was used inaéead of the solid catal yst

conponent (1), and 10 25 g of 1-butene Wds used to obtain 2.8 g of an

et hyl ene/ but ene-1 copol yner. The resulted copol ynmer had a SCB of 21.6

(/1000C), MR gf o¢. 2R Eﬂﬁgeﬁé utMER Gopdidner. Thedre¥a1ekds. 6% by
wei ght . nparative anples 1 15 1)'Copol yneri zati on of ethyl ene

and butene-1 copolymer Hil 8308 ¢f 06c8U/A 00G)) HRRE @. 54 () 10asim)gpeat ed
except that 2.2 ng of the catal yst precursor (lI) was used i nstead of
the solid cat aMfRR ofinp8r@Znand 1¢XS aoll (6% by weight. but ene was used to
obtain 2.9 g of an ethylene/butene-1 20 copolyner. The resulted copol yner
had a SCB of 16omparatiye1Bga®plentR of 0.57 (g/ 10 min), MRR of 28.6 and

g():)(gol();rreri z§t2 i Z)(r)fz ﬁc@?@%@m@%ryﬁa %%B\Ii’l\i;eﬁ?grxaar@‘s%“%ene'%he g;are
e B X bk Rt S 55, papeThSrlo] s el e
conponent (1), okBeBRlBh&t 9 32 mg of the catalyst precursor (I) was used3-
instead of the solid catalyst component (1) and 24g of
butene-1 was used to obtain 8.8 g of an ethylene/butene-1
10 copolymer. The resulted copolymer had a SCB of 20.0
(/1ooocj, MFR of 1.06 (g/10 min), MFRR of 29.1 and CXS of
7.3% by weight.
Comparative Example 4
(1l)Copolymerization of ethylene and butene-1
15 The same procedure as in Example 1 (2) was conducted
except that 8.9 mg of the catalyst precursor (I) was used
instead of the solid catalyst component (1), to obtain 7.7
g of an ethylene/butene-l copolymer. The resulted
copolymer had aSCBof 21.1 (/1000C), MFRof 1.38 (g/10min),
20 MFRR of 29.1 and CXS of 7.8% by weight.
Comparative Example 5
{l)Copolymerization of ethylene and butene-l
The same procedure as in Example 1 (2} was repeated
except that 9.1 mg of the catalyst precursor (I) was used
25 instead of the solid catalyst component (1), and 25 g of
butene-1 was used, to obtain 6.5 g of an ethylene/butene-1

copolymer. The resulted copolymér had a SCB of 21.9



g of an et hyl ene/ butene-1 copol yner. The resulted copol ymer had aSCBof
16.8 (/1000C), MrRof 0.54 (g/10mn), MFRR of 28.7 and CXS of 3.5% by
wei ght . Conpar ati ve Exanple 3 5 (1) Copol yneri zati on of ethyl ene
and butene-1 The sane procedure as in Exanple 1 (2) was repeated
except that 9.2 ng of the catal yst precursor (l) was used I nstead of
the solid catal yst conponent (1) and 24g of butene-1 was used to
obtain 8.8 g of an ethyl ene/butene-1 10%%polyner. The resulted copol yner
had a SCB of 20.0 (/1000C), MFR of 1.06 (g/10 min), MFRR of 29.1 and

CXS of " 31180085', OkR of 2. dETRINY hYG) P@FRR o 20.2 and CXS of

(1) Copol yneri z on of 'etnyl €ne "and tene- he sanme procedure as

in Example 1 (@.9\@%Xc%q%rtgd except that 8.9 ng of the catal yst
precursor (1) was uséd i nstead of the solid catal yst conponent (1), to

obtain 7.7 c«:ﬂtgafra&llv%t kRxkmpeéebst ene- 1 copol yner. The resulted

copol yner hadaSCBof 21.1 (/1000C), MFRof 1.38 (g/10mn), 20 MFRR of 29.1

and CXS of 7.8% bY)@epghymerizatCimpaorfitethy Ragsind Hutene-1

(1) Copol yneri zation of ethylene and butene-1 The sane procedure
as in ExanplBe 1 (2) Thesspapepregedure a5 ddpExaRieg 11 (Fy) YS?SHF%P‘%)%&%Cf yst

precursor (1) Mo 5nstosL Eh5 e g RS0t BALTLBE PETTARENedd) o
copol yner. The inet latdegfcﬂpeo 'cXEEined( f‘) ,Sgﬁdoié' %10?; butene-1 was used,
to obtain 4.3 g of an ethylene/butene-l copolymer. The
resulted copolymer had a SCB of 23.6 (/1000C), MFR of 1.07
.10 (g/10 min), MFRR of 31.2 and CXS of 10.0% by weight.
Example 13
(1)Copolymerization of ethylene/butene-1 copolymer
The same procedure as in Example 1 was repeated except
that 15.3 mg of the solid catalyst component (3’) was used
15 instead of the catalyst (1), and 1 mmol of triethylaluminum
was used instead of triisobutylaluminum, to obtain 3.9 g
of an ethylene/butene~1 copolymer. The resulted copolymér
had a SCB of 19.5 (/1000C), MFR of 3.49 (g/10 min), MFRR
of 31.9 and CXS of 6.0% by weight.
20 Examples 14
(1)Copolymerization of ethylene and butene-1
The same procedure as in Example 1 was repeated except
that 15.3 mg of the solid catalyst component (3) was used
instead of the solid catalyst component (1), and 1 mmol of
25 diethylaluminum chloride was used instead of
triisobutylaluminum, to obtain 12.5 g of an

ethylene/butene-1 copolymer. The resulted copolymer had



-34* (/1000C), MFR of 2.02 (g/10 min), MFRR of 29.2 and CXS of

8. 9% by wei ght. Conparative Exanple 6 (1) Copol yneri zati on of

et hyl ene and butene-1 5 The sane procedure as in Exanple 1 (2) was

r epeat ed except that 5.5 ng of the previous catalyst (I) was used

instead of the catalyst (1), and 26 g of butene-1 was used, to obtain

4.3 g of an ethyl ene/ butene-1 copol yner. ;he resul ted copolyner had a

SCB of 23.6 (/1000C), MFR of 1.07 10 Té I0 min), MFRR of 31.2 and CXS of

10. 0% by wei ght . Exanpl e 13 (1) Copol yneri zati on of

et hyl ene/ but eng- r a [ el
g écﬁBEOii’.{‘iﬁ ' /1990¢) ﬁgM%‘-%r BE §24% (%f/%exﬁiﬁg,s HFRR o oYY

was repeated except the sol'i"d catal yst conponent (3')
was used 15 hpatekd ef yhes ey akesghdl), and 1 nmmol of triethylal um num
was used instead of triisobutylalumnum to obtain 3.9 g of an

et hyl ene/ but ene-1 copol yner. The resulted copol yner had a SCB of 19.5
(/1000C), MFR of 3.49 (g/10 mn), MRR of 31.9 and CXS of 6.0%b

wei ght. 20 Exanpl &scanding to theprepenyimviendtion, Hiexe Ayeareovade

but ene-1 The sane Erocedure as in Exanple. 1l was repeated except
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crystalline polymers produced in very little amount which

is expressed by the amount of xylene-soluble fraction at
10 20°C (cXS), by using an organometallic compound together
with the solid catalyst component in polymerization of an
olefin, acatalyst forolefin polymerization comprising the
same, and a method for producing an olefin polymer
(particularly, an ethylene/a-olefin copolymer)
15 containing the low molecular weight polymer and/or low

crystalline polymer produced in very small amount.



- 35+ a SCB of 31.0 (/1000C), MFR of 0.30 (g/10 mn), MRR of 26.6
andi CXS of 7. 1% by wei ght . According to the present invention,

there are provided 5  a Ld catal yst conmponent for olefin polynerization
whi ch ethHnl . m
contai ni ng | oWIh8K

ty and can produce an ol ef in polyner

t polyners and/or |ow r¥§ '
pol ynmers produced in very little anmount_whi ch I S expriesse {446 BEEN
anount of xylene-soluble fraction at 10 O[err] C (CX9), gk
organonetal i ¢ conpound toget her with the solid catal yst conponent 1 n
pol ynmeri zati onyghtaRs c1a®mel i8:; a catalyst for olef in polynerization
conprising the sane, and a nethod for producing an ol efin polyner
(particularly, an etthyheseladotetalysopodmpdnient 1foxr mwitefim-ng the | ow
nol ecul ar wei ght pol yner and/or | ow crystalline polyner produced in
very smal| anopeilymerization prepared by acmethodvywhidh qamprises s:
1. A solid catalyst conmponent for ol efin-polynerization prepared by a
met hod whi ch cERprAsEdingorhefoldgwing FMPREHS dSipofitht gq)aypd(@); (¢c)

d (d): - | ' tai nj b | :
?lr:])) <(31n) or gaforet al( ?i)( E?cgﬁﬁég%e’g? é#ﬂé’fejra?lg 8$°%%’dm bén hg:a qci%ra&%r%xllgr%%p e
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conpound (d) igracphgReh seMBRENferiGyisgrappebstituent at |east at
2- posi tion.

(c¢) a transition metal compound of Group IV of the

Periodic Table; and
10 (d) a phenol compound.

2. The solid catalyst component according to Claim 1,
wherein the phenol compound (d) is a phenol compound having
a substituent at least at 2-position.

3. The solid catalyst component according to Claim 2,

15 wherein the phenol compound (d) is a phenol compound having
substituents at least at 2- and 6-positions.

4. The solid catalyst component according to Claim 1 ,
wherein the polymer carrier containing a carbonyl group (a)
is a copolymer containing a unsaturated monomer unit having

20 a carbonyl group, or a polymer having a carbonyl group
introduced by chemical or physical modification.

5. The solid catalyst component according to Claim 4,
wherein the polymer carrier having a carbonyl group (a) is
the copolymer of the unsaturated monomer having a carbonyl

25 group with ethylene, propylene or styrene.
6. The solid catalyst component according to claim 1,

wherein the carbonyl group is a carboxyl group or a group
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2. The solid catal yst conmponent according to Caim1l, wherein the phenol
conpound (d) is a phenol conpound having substituents at |east at 2- and
6- pQsi ti ons— 3. _The saolid catal yst conmponent according to Claiml ,

wherein the ontaining a carbonyl group ( is a copol yner
containing a B H mﬂu tl mer unit having a carbonyl
havi ng a car duced by chem cal or physic no Rgp§

4. The solid catal yst conponent accordl‘n§7t‘o Claim 3, wheréi
carrier having a carbonyl group (a) is the copolynmer of the unsaturated

nonomer havin n & r ene or styrene.
5. The sol :“d gaﬁtﬁghgg B %ﬁ&lﬁl@?%éﬁbﬁglglgﬁb "wher ei n %/he car bonyl
group is a car bOXy' grmpsg&la SaLaly Q@t&w&% Sé&Sf&iM?%%xﬁﬁb‘ﬁ%W

group. e solid catal yst® conpo t according fo any “one of
Cains 1to ; M%Ehﬂnéhﬁwganﬂﬁétéhhl £h6 avpgaiisinetfa ¥ ias Rompound ofl | | of
the Periodic Table (b) is an organonagnesi um conpound. 7. The
sol i d cat al yst GronpolgnIIacc X hepf dche dHenibdich@able t(bg tisamai tion netal
conmpound of Group IV of the Periodic Table (c) is a titanium conpound

r epr esent ed5by°!-“ﬁén9@ﬂ§n%$1m@)r¢ﬁmm>uﬂﬂ-(CR)[err]X[ err], (wherein, R

represents an al kyl gr 1.to 4 carbon atons, re ents.a
chloorl ne atom brgn?n(?%éﬁﬁﬁ}é&t@&yﬁé: SPBROARTL 2 &%E @eﬁ’d“ dr an
integer from 1w{18 éi)l the trans:.tl(og) n&eﬁglsggmgo%%?a? s(%lgoudtﬁ‘pone te for

ol efin polynerlza ron conprisi

ol ef i n- pol yITer pzasba@flc Ofaki (@)1 18nd £Raﬁmra&a§a{d&n&wé&,@mmﬁyand/or
or ganoal um nunoxy conpound A nmet hod for producing an ol éfin
pol ymer whi ch ﬁngpqeﬁ@ﬁapcﬂdrmaam mg(an)ot,,q,f (Whetébn | e repirddsysitsonC ai m
8. 10. The method for producing an olefin polynmer according to

d ai m9, wilreahkyhegobep i bapioig/ierta ¢ caxhesl phomsef Xeriepresentist B an
a-ol efin.

chlorine atom, bromine atom or iodine atom, and n represents
zero or an integer from 1 to 4.).
9. A catalyst for olefin polymerization comprising
(A) the solid catalyst component for olefin-polymerization
15 of Claim 1 and (B) an organoaluminum compound and/or
organoaluminumoxy compound.
10. AI method for producing an olefin polymer which
comprises polymerizing an olefin with the catalyst of Claim
9.
20 11. The method for producing an olefin polymer according

" to Claim 10, wherein the olefin polymer is a copolymer of

ethylene with an a-olefin.
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