10SEP2004 DESCRI PTI ON CATALYST FOR OLEFI N PCLYMERI ZATI ON AND PROCESS FOR
POLYMERI ZI NG OLEFINS 5 TECHNI CAL FI ELD . The present invention refldt ¥ 08 a
catalyst for olefin polynerization which can produce olef in polynmers with
a broad nolecular weight distribution in a high yield while maintaining
hi gh stereoregularity of the olefin polyners and to a process 10 for

pol yneri zi ng ol efins. BACKGROUND ART Conventionally, a nunber of processes
for polynerizing or copolynerizing olefins in the presence of a catalyst
for 15 olefin polynerization comEscRITEINSOlid catal yst conponent
contai ni ng magnesium titanium an electron donor conpound, and hal ogen as
t he essential conporcamias.ysan FORgANBAINNPOLYMERDPATION AMMI an organosilicon
conpound have been proposed. For exanple, Japanese Unexan ned Patent
Publication 20 (herei RPROCESS €08 POGYMERABIFE- ZRERDNS 63310/ 1982 and JP-A
No. 63311/1982 propose a nethod for polynerizing olef ins with three or
nmore carbon atons, in which a conbined catalyst conprising a solid

cat al yst component contai ning a nmagnesi um conmpound, a titanium conmpound,
and ard el BEEXBRCAHoNBFELRN or ganoal umi num 25 conpound, and an organosilicon

conpound having a Si-OC bond is used. However, because t es%&nﬁthods are
{hﬁn

not necessarilyrheRTagFert iV i FRIALR§ RPghI 252 EYehr Eg8 yner s
inal 10 SEP 2004 . . . .
polymerization which can produce clefin polymers with a broad

molecular weight distribution in a high yield while maintaining
high stereoregularity of the olefin polymers and to a process

10 for polymerizing olefins.

BACKGROUND ART
Conventionally, a number of processes for polymerizing
or copplymerizing olefins in the presence of a catalyst for
15 olefi£ polymerization comprising a solid ca£a1yst component
containing magnesium, titanium, an electron donor compound, and
halogen as the essential components, an organcaluminum compound,
and an organosilicon compound have been proposed.
For example, Japanese Unexamined Patent Publication
20 (hereinafter referred to as JP-A) No. 63310/1982 and JP-A No.
63311/1982 propose'a method for polymerizing olefins with three
or more carbon atoms, in which a combined catalyst comprising
a solid catalyst component containing a magnesium compound, a
titanium compound, and an electron donor, an organcaluminum
25 compound, and an organosilicon compound having a Si-0-C bond
is used. However, because these methods are not necessarily

satisfactory for producing highly sterecregular polymers in a



hi gh vyi e'Id, further inprovenent of these nethods has been desired ﬁgm
No. 3010/1988 proposes a catalyst for olefin polynerization and aTQ) Eg

for polynerizing olefins in the 5 presence of the catalyst. The catal yst
for olefin polynerization conprises a solid catal yst conponent, prepared
by processing with heat a powdered product obtained by contacting

di al koxymagnesi um di ester of an aromatic dicarboxylic acid, aromatic
hydr ocarbon, and titanium halide 10 one another, an organoal um num
conpound hiayhd yar 1@, g&gnaibeirc dmprooepenndof JPhhee B8251064 1989 peeposes

anot her catalyst for olefin polynerization and a process for polynerizing
ol ef i ns idediled.presence of this catalyst. The catalyst for olefin 15

pol yneri zati on conprises a solid catalyst conponent prepared by causing a
suspensi on con®i-ni Ny .di3dLRILYsBgpesPareand cakayybenfeneciof E®nt act
titaniumtetrachloride, reacting the suspension with phthalic acid

di chl ori deylyaved iczatsiong amife 2 pEgaRs nfes A9 YRGS 193 efd@tadt tPRani um
tetrachloride in 20 the presence of al kyl benzene, an organoal um num
conpo@nd, PEERENGE Q)frglfém)ﬁqtiacldfrﬁtoonﬁbﬁn‘él@tébyﬁtI\If)9r8934%g¥r1990 proposes a

catal yst for olefin polynerization cqonpri si a solid titanium catal yst
/ . tgﬂﬁs y

conponentPO BB F HPThEGIRLAGHE ¢ iSCdtiuff Faf PRI A + RECREEES i al 25
conmponent s obt ai ned, b(_}/ C.org% cti ngaua Dgﬁ%r}e i um rc(:iio O%%%a%%gdab titani um
conpound RHLERBTHENY A 35%%| b @%‘n&ﬁ’ & cqtaryst “coXponent, and
an Organogééégggigg f%ﬁﬁké?%éﬂ&%%i&%. diester of an aromatic
dicarboxylic acid, aromatic hydrocarbon, and titanium halide
10 one another, an organcaluminum compound, and an organosilicon
compound.
JP-ANo.315406/1989proposesanothercataljstforolefin
polymerization and a process for polymérizing olefins in the
presence of this catalyst. The catalyst for olefin
15 polymerization comprises a solid catalyst component prepared
by causing a suspension containing diethoxymagnesium and
alkylbenzene to contact titanium tetrachloride, reacting the
suspension with phthalic acid dichloride, and causing the
resulting solid product to contact titanium tetrachloride in
20 the presence of alkylbenzene, an organcaluminum compound, and
an organosilicon compound.
JP-A No. 84404/1990 proposes a catalyst for olefin

polymerization comprising a solid titanium catalyst component

containing magnesium, titanium, and halogen as the essential

o
(44}

components obtained by contacting a magnesium compound and a

titanium compound one another, an organcaluminum compound

catalyst component, and an organosilicon compound catalyst




10 SEP 2004 conponent containing a cycl opentyl group, cyclopentenyl group,
cycl opent adi enyl group, or a derivative of these groups, as well h@SEPZMA
process for polynerizing or copolynerizing olef ins in the presence of
this catalyst. 5 All of the above-described conventional technol ogies have
attained excellent results in inproving the catalyst activity to enable

om ssion of an ash-renoval step for renoving catalyst residues such as
chlorine and titaniumfromthe forned polyners, inproving the yield of

st er eor egghgbnBRL YW B th ity 4 &y dIRHNA §heudUaRbipky tehyt hersigd al yst

activity during the polynerization. However, olefin polyners obtained by

pol yneri gy8%opehebdiBiyldrtthipd 62taddysivd Oiveobefine 204 yowps Zabivail
containing this type of highly active catal yst conponent, an 15

or ganoal HB1 H pA@E0B6E, pelghéani DI gR RISt DImEeDIPONR b i1kdf\ias baerhd ound to
possess a nol ecul ar wei ght distribution narrower than that of olefin

pol yner spebtahnedoliy thdkypatiaiyng.ol efins using a catalyst for olefin
pol ynmeri zation in which the conventional titaniumtrichloride catalyst
conponent i s 2Bltoabi hbd aboheadescyibhedi ¢éomoen compolntecdmblagitdsonal |y, an
el ectron donor conpound as the third conponent. The narrow nolecul ar
wei ght dhsvei bitiednedegdseldent| s@sueksei h 1ppsevéndstheiegtatvyshe pol yner,
which gives rise to an _inpaired outward appearance of the final, K products
(pol yol eRCtAdjty fpenablesomieaien e ionn @d -qeamaviz lpsE§Pdod FeReVHRI| i i t ed
to a certain_ degree, Various ideas have begn,put,int? gra tice in_an
at t enpt catalyst residues such as chlorine and titanium from the formed
polymers, improving the yield of stereoregular polymers, and
10 improving the durability of the catalyst activity during the
polymerization.
However, olefin polymers obhtained by polymerizing
olefins using a catalyst for olefin polymerization containing
this type of.highly active catalyst component, an
15 organoaluminum compound, and an ocrganosilicon compound have
been found to possess a molecular weight distribution narrower
than that of olefin polymers obtained by polymerizing olefins
using a catalyst for olefin polymerization in which the
conventional titanium trichloride catalyst component is
20 combined with an organosilicon compound and, optionally, an
electron donor compound as the third component. The narrow
molecular weight distribution leads to a low melting
viscoelasticity of the polymer, which gives rise to an impaired
outward appearance of the final products (polyolefins). The
25 application of the oclefin polymers must be limited to a certain

degree.

Various ideas have been put into practice in an attempt



3 1 0 SEP 2004 to solve this problem One exanple is using nmulti-stage
pol ymerization to obtain polyolefin with a broad nol ecul ar wei ght 10 SEP 2004

di stribution. However, the nulti-stage polynerization involves undesirable
features including a high cost such as 5 repetition of a conplicated

pol yneri zation process and reclaimng of a chelating agent used in the

pol yneri zation. 13P-A No. 7703/199: proposes a process for polynerizing
olef ins in the presence of a catalyst for olefin polynerization

compr i si ng 2,80L1 Pl BPLMRAA! Ynksle,COARRANGAL wEIRLARNLRY - sEAgERINEST UM

titanium 0géen, an ectron donor as the esSential conponents, an

or ganoal ngm EONPONR o 29 2 n | 3501 & #1h 8} 1D U Info 1(@fuda0si | i con
conpounds).” The applicants claimthat the target polyolefin with a broad

nol ecul ageYgh g £t SiHd i Onneaavhe, oiainiediwsthgutpolhmeripitriioly a
conplicated nulti-stage polynerization. However, the requirenent of using
two or NMhGoR¥E8NQRikEEeAbTtENPestEites abnEl @Tin® e doiyl scakl imgrh as
pol ynmeri zati on makes the process conplicated. Accordingly, an object of
t he pB eseepetivebhi 68 aScompl26ased vpol heenbnaeigr oit@ersss eed ning in the
prior art and to provide a catalyst for olefin polynerization and a
process freclapolipgepifzangheleting, aghnthused pmothecrolwhesizaolgmer s
having a broad nol ecul ar wei ght distribution by a sinple procedure while
mai nt ai ni ng hi §A-3t¥e eof TY B33 1 O r B SHIsSE. PSORES OF L FHER? NI TNRY
olefins in the presence cf a catalyst for olefin polymerization
comprising a solid titanium catalyst component containing
10 magnesium, titanium, halogen, and an electron donor as the
essential components, an organocaluminum compound, and at least
two electron donors {(organosilicon compounds).
The applicants claim that the target polyolefin with a
broad molecular weight distribution can be obtained without
15 requiring a complicated multi-stage polymerization. However,
the requirement of using two or more organosilicon compounds
as electron donors during polymerization makes the process
complicated.
Accordingly, an object of the present invention is to
20 solve the above problems remaining in the prior art and to
provide a catalyst for clefin polymerization and a process for
polymerizing olefins, which can produce olefin polymers having
a broad molecular weight distribution by a simple procedure
while maintaining high stereoregularity.
25
DISCLOSURE OF THE INVENTION

In view of this situation, the inventors of the present



In view of this situation, the inventors of the present 4 10 SEP 2004

i nvention have conducted extensive studies and have found that (11 Skh 2004
ol efin polymer having a broad nol ecul ar wei ght distribution and high
stereoregularity can be obtained in a high yield by polynerizing ol efins
using a catal yst conprising a 5 specific solid catal yst conponent made from
di al koxymagnesium tetraval ent titanium halide, and an el ectron donor
conpound as raw materials, an organoal um num conpound, and an am nosil ane
conpoundj e PPoR HPAS cbh@usitedCéxir €n &k haikdied)atddhacat dbysd tiodt t he
present invention can overcone the problem of decreased 10 activity agai nst
hydr ogen{of &heotafdhypdluvmenghaviogvandtondlmohatwbst |waegictonpound as an
el ectron donor conpound during the polynerization, which results in
produci ngibtghbueh dbnfdrehh i gh & tepeloyegud araty cdrebeatbetiaigtedoin @hel gr esent

i nvention can produce polynmers with a broader nol ecul ar wei ght

di stribuviehdahst pehythErézhngi plaéingi vyingad neatay¥e boePMRHES -G as or

hi gher than conventional catalysts, producing high nelt flowrate

pol yrier sspeThéde sokidl Agsahxss dampaneitheade fion f bal bpXYReIPpoesWht

I nventi on. Specificallg, t he present invention provides a catalyst 20 for

ol efi n p&RyFBVRZEDLOR Bambim iaddde ARnd ApPLECEAPR YOT SATSRERE 3F epar ed
by contacting (a), a dial koxynmagnesi.um (b) a tetravalent titanjum halide
compoundravatt eba Lh- e SEAATCBH S0 pOtRAUEE: G 2RoPREPOSTH En
or ganoal ‘é@m%‘é@n%c’ﬁ?\?i‘ﬂg aOfspteI?:?.ffi?:l lsgl\:"\{ilglguégraq}& %h§§ ‘21)) the catalyst
of the present invention can overcome the problem of decreased
10 activity against hydrogen of the catalyst using a conventional
aminosilane compound as an electron donor compound during the
polymerization, which results in producing high melt flow rate
polymers, and the catalyst of the present invention can produce
polymers with a broader molecular weight distribution and can
15 exhibit activity against hydrogen the same as or higher than
conventional catalysts, producing highmelt flowrate polymers.
These findings have led to the completion of the present
invention.
Specifically, the present invention provides a catalyst
20 for olefin polymerization comprising:
(A) a solid catalyst component prepared by contacting (a)
adialkoxymagnesium, (b) a tetravalent titaniumhalide compound,

and {(c) an electron donor compound to one another,

{B) an organocaluminum compound of the following formula




R1pAl 43-p (1) 5 1 0 SEP 2004 wherein Rl represents an al kyl group having 1
to 4 carbon atonms, Q represents a hydrogen atom or a hal ogen at bfhSE&0ip
represents a real nunber satisfying the fornula 0 < p :-f-f3, and (O an
am nosi | ane compound of the followng fornula (2), 5 RRR3Si (OCR4) 2 (2)
wherein R2 represents a perhydroqui nolino group or perhydroisoquinolino
group, R3 represents a perhydroqui nolino group, perhydroisoquinolino
group, an al kyl group having 1 to 10 12 carbon atonms, a cycl oal kyl group,
phenyl owR&peiNiRiYVteréedgnts alnl y1k@r aupupdiaairad Ryto @gr capbon lac o3 ,gr oup
being either the sane as or different fromthe R2 group, and R4

i ndi vi dugldeprespresetyyimyal kybmgroahalagenga tomno ahdch vy egemts,

cycl oal kyl group, phenyl group, vinyl group, allyl _group, or aralkyl
group. 15 Thelpnesket savéafivdngf the hBermrloyiles m%ﬁoc@@@ for

pol ynmeri zing ol efins characterized by pol ynerizing or copoIXnerizing ol ef
ins in the pre$ehea ahincsilangsompeund ef the ot lowing ferdrlaotdri sing
(A) a solid catal yst conponent prepared by contacting (a) 20 a
di al kbxymagnesi um (b) a tetraval ent titanium halide conpound, and (c) an

el ectron donor _gampound to one another, (B) an organoal um num conpound of
the fol | owi ng RFSHQRIb: R pALB _ p (4}

wherein R? represents a perhydroquinolino group or
perhydroisoqguinolino group, R? represents a perhydroquinolino
group, perhydroisoguinolino group, an alkyl group having 1 to
10 12 carbon atoms, a cycloalkyl group, phenyl group, vinyl group,
allyl group, or aralkyl group, the R? group being either the
csame as or different from the R? group, and R' individually
represents an alkyl group having 1 to 4 carbon atoms, cycloalkyl
group, phenyl group, vinyl group, allyl group, or aralkyl group.
15 The present invention further provides a process for
polymerizing olefins characterized by polymerizing or
copolymerizing olefins in the presence of a catalyst for olefin
polymerization comprising:
(A) a solid catalyst.component prepared by contacting (a)
20 adialkoxymagnesium, (b) a tetravalent titaniumhalide compound,
and (¢} an electron donor compound to one another,
{B} an organocaluminum compound of the ‘following formula

(1),

25 R'ALQ; ., ' (1)

wherein R! represents an alkyl group having 1 to 4 carbon atoms,

Q represents a hydrogen atom or a halogeh atom, and p represents




wherein Rl represents an al kyl group having 1 to 4 carbon atons,

represents a hydrogen atom or a hal ogen atom and p represents 6 11[(])SEEEUBA
2004 a real nunber satisfying the formula O < p :-193, and (C) an am nosi

| ane conpound of the following formula (2) , RRR3Si (OR4) 2 (2) 5 wherein
R2 represents a perhydroquinolino group or perhydroisoquinolino group, R3
represents a perhydroqui nolino group, perhydroisoquinclino group, an al kyl
group having 1 to 12 carbon atons, a cycloal kyl group, phenyl group, vinyl

group, 1Q %lg!agf nUhBUR. sgrtlarf% Rgl t8E0WBrntlg R3<OUpOSM baijag ei ther the

same as or erent fromt group, and R |nd|V|duaIIy represents an
al kyl group ha\(tﬁ‘@arﬂ-aﬁ@n@:s@@éﬂ@%&ﬁ%d 3f i keahkykngrausmulpheny) group,

vinyl group, allyl group, or aralkyl group. 15 The perhydroqui nolino group
in the formula (2) indicates a nonoval ent group produced from
per hydroqui noline by elimnating one hydrogen atom bonding to the nitrogen
atom possesse@?kisi fom‘per hydr oqui nol if2d. The per hydroi soqui noli no group
i ndi cat es a nonoval ent group produced from 20 perhydroi soqui nol i ne by
el i m pati ng one hydrogen atom bonding to the nitrogen atom possessed by
t he perhydr0|squ|noI|ne The both perhydroqui nolino group and
per hydr oivdepe imo|R*noepgereeptar 8 pephrdengetnpyi@OHIBNND opherein N is a
free radical . 25 BRI EF DESCRI PTI ON OF THE DRAWNGS Figure 1 is a flowhart
showi ng a:qquqgulmc@pm Agoup. R’ represents a perhydroquinolino
group, perhydroisoquinclino group, an alkyl group having 1 to
12 carbon atoms, a cycloalkyl group, phenyl group, vinyl group,
10 alliyl group, or aralkyl group, the R’ group being either the
same as or different from the R? group, and R' individually
represents an alkyl group having 1 to 4 carbon atoms, a
cycleoalkyl group, phenyl group, vinyl group, ailyl group, or
aralkyl group.
15 The perhydroquinclino group in the formula (2) indicates
a monovalent group produced from perhydroquinoline by
eliminating one hydrogen atom bonding teo the nitrogen atom
possessed by the perhydroquinoline. The perhydroisoquinolino
group indicates a monovalent group produced from
20 perhydroisoquinoline by eliminating one hydrogen atom bonding
to the nitrogen atom possessed by the perhydroisoquinoline.

The both perhydroquinolino group and perhydroisoquinolino

group are represented by CgH;¢N-, wherein N is a free radical.

25 BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a flowchart showing a process for preparing

the catalyst component and polymerization catalyst of the



t he catal yst conponent and pol yneri zation catalyst of the 7 10 SEP[fggﬁzmﬂ
present invention. BEST MODE FOR CARRYlI NG OQUT THE | NVENTI ON As thé

di al koxymagnesi um (a) (hereinafter may be referred 5 to as "conponent
(a)") used for preparing the solid catalyst conponent (A) (hereinafter may
be referred to as "conponent (A) ") in the catalyst for olefin

pol yneri zation of the present invention, a conpound represented by the
formula Mg (ORS) (OR6) , wherein R5 and R6 individually represent an al kyl
group hayi-pdeh® intent@ogarbon atons, is preferable. specific exanples

I ncl ude di net hoxymagnesi um di et hoxynmagnesi um di propoxynmagnesi um

di but oxymagnesi um et hoxynet hoxymagnesi um et hoxypr opoxymagnesi um and

but oxyet hoxymagnesi um O these, diethoxymagnesiumis particularly

pref erabbBEsTTRe®E FHBRAICARRYINSEQUESTHM TBWPRTRCE nay be prepared by
reacting netallic magnesiumw th an al cohol in the presence of a hal ogen
or a hal ogen- cast@tindnglherninagnepbund a) THee pbinad tati nax Seynekpieesdim
conpounds may be used either individually or in conbination of two or

nor e. 520 tthesdi*gbhoryengnési lim eorddinr nrsearmiog shepselhg ¢deal¥%hponent
(A in the present invention nay be in the formof either granules or
powder ar®mponest Jdddr ghereisatigrempryabe nefeRECohPi d8r AFPBRORD VY

exanpl e, when spherical dial koxymagnesiumis used, .the resultin ol ymer is
'n the fohh" 1280GEne Gagiaders ThAOF oy of IfbPE L EREER FRRL OB o P PTET R and. o

narr r rti.cl i ri fon. Thi i r oV ndlin
arrowe i v%ntticone, gés(t:mpgtlsztl Ci"eprese%tf: b)cf) tehse ?grgu!laqqgaf%s) (OR®),

wherein R® and R® individually represent an alkyl group having

10 1 to 10 carbon atoms, is preferable. Specific examples include
dimethoxymagnesium, diethoxymagnesium, dipropoxymagnesium,
dibutoxymagnesium, ethoxymethoxymagnesium,
ethoxypropoxymagnesium, and butoxyethoxymagnesium. Of these,
diethoxymagnesium is particularly preferable. These

15 dialkoxymagnesium compounds may be prepared by reacting
metallic magnesium with an alcohol in the presence of a halogen
or a halogen-containing metal compound. The above
dialkoxymagnesium compounds may be used either individually or
in combination of two or more.

20 The dialkoxymagnesium compound used for preparing the
component {A) in the present invention may be in the form of
either granules or powdér and either amorphous or spherical in
the configurat‘ion. For example, when spherical
dialkoxymagnesium is used, the resulting polymer is in the form

25 of a powder having a more excellent granular form and a narrower

particle distribution. This improves handling and

processability of the polymer powder produced during




processability of the polymer powder produced during 8 1 0 SEP ﬁ ﬁ
pol yneri zati on operation and elim nates problens such as clogb S@ @gﬁsed
by fine particles contained in the polynmer powder. The spheri cal

di al koxymagnesi um need not necessarily be 5 conpletely spherical, but may
be oval or potato-shaped. Specifically, the particles may have a ratio
(1/w) of the major axis dianeter (1) to the mnor axis dianeter (w)
usually of 3 or less, preferably of 1 to 2, and nore preferably of 1 to

1.5. Thep&’%ﬁhé?ﬂ’&@%‘@%yérﬂ\ﬂ&h 3 AVET Bigien Padd i b 19in&e sfeh 2@ 1 to 200 pm
can be used. A nore preferable average particle sizeis 5 to 150 m In the

case of sphgyisal c&habloyymponesparticlde Avelaigiedard itte Rilaendrs usual |y
1 to 100 pm preferably 5 to 50 pm and nore preferably 10 to 40 pm A
powder hpyw8@r.a narrow particle size distribution with a small fine and
coarse 15 powder content is preferably used. Specifically, the content of
particl es w thrhe dipgretiaralofliialpoxgmageesiinng 24 aotl vgsessanilyprief er abl y
10% or less. On the other hand, the content of particles with a dianeter
of 100 popoplabedyshphedibel 10babrmay s, cvantl ¢r efetralin ysisiped. | ess.
Moreover, the particle size 20 distribution represented by In (D90/D10),
wherei n BRecifigalpuys tilhe pagiticles maphere adatiedt AFbPHaPLiRIECK| ze and
D10 "is a particle size of 10% of the integrated particle size,

IS, 3 or
| ess, an@xppefiameror2(br faadhe RAPABIR*# BradIARRKRS Y ) sHERL pKePT Al

dial koxyrmonesi um 25 ane degeribed 11,11, PEamRLe. 104 1Py ?1852/ 1983

The dialkoxymagnesium with an average particle size of
10 1 to 200 pum can be used. A more preferable average particle
size is 5to 150 um. In the case of spherical dialkoxymagnesium,
the average particle size is usually 1 to 100 um, preferably
5 to 50 uym, and more preferably 10 to 40 uym. A powder having
a narrow particle size distribution with a small fine and coarse
15 powder content is preferably used. Specifically, the content
of particles with a diameter of 5 um or less is 20% or less,
and preferably 10% or less. On the other hand, the content of
particles with a diameter of 100 pum or more should be 10% or
less, and preferably 5% or less. Moreover, the particle size
20 distribution represented by 1ln (D90/D10), wherein D90 is a
particle size of 90% of the integrated particle size and D10
is a particle size of 10% of the integrated particle size, is
3 or less, and preferably 2 or less.
Methods for producing such spherical dialkoxymagnesium
25 are described in, for example, JP-A No. 41832/1983, JP-A No.

51633/1987, JP-ANo. 74341/1991, JP-A No. 368391/1992, and JP-A

No. 73388/199%6.




51633/ 1987, JP-A No. 74341/1991, JP-ANo. 368391/1992, andJP-A No1i({ SEP 200t
73388/ 1996. 9 10 SEP 2004 The tetravalent titanium halide conpound (b)
(hereinafter may be ref erred to as "conmponent (b) 0) used for preparing
t he conponent (A) in the present invention is individually or in

conbi nati on of two or nore conpounds selected 5 fromtitanium halides and
al koxytitanium halides of the formula Ti (OR7),X4.,, wherein R7 indicates
an al kyl group having 1 to 4 carbon atons, X is a halogen atom and n is

an integer of fueNcor dya SORE! ELEafX@PhER: A0 AP it ani um hali des,

titanium 10 tetra aF %es such as titaniumtetrachloride, titanium

tetrabronkdee;ang ckkl aayugetféf@fp@la e, and.» caﬁ,paln%%ym api yheq hadd des,
met hoxytitaniumtrichloride, ethoxytitanium trichloride, propoxytitanium

trichl oripgepanibigt @Xet coapbdentt taghhar tde, pdé s8h hoxy¥éh endnimli chl ori de,
di et hoxytitani um 15 di chl ori de, di propoxytitaniumdichloride,

di - n- but exvtiktdnialMytd € Ahardnte nd tiioted hawpt o ABLEMoMpounddeselected
triethoxytitaniumchloride, tripropoxytitaniumchloride, and

t ri - nsbutfaxop t i Ga innm Glallddiedcand b lkbage i thnianihahitdelsr ab alhedbesrmrla
preferable, with titaniumtetrachl oride being 20 particularly preferable.
These ti tranioRT goimpowwicks: ey RBe’ nibiath tesd telnenlkndi g¥eum Hayiorg tnteohbi nation
of two or nore. The el ectron donor conpound used for preparing the solid
cat al yst cegmsanetemeA) X( heraihmleasn maproe a5Anp| i rart dmtegeroofag <
"conponeq}s(gz 0) is an organi c conpound contai ning an oxygen
Specific examples include, as titanium halides, titanium
10 tetrahalides such as titanium tetrachloride, titanium
tetrabromide, and titanium tetraiodide and, as alkoxytitanium
halides, methoxytitanium trichloride, ethoxytitanium
trichloride, propoxytitanium trichloride, n-butoxytitanium
trichloride, dimethoxytitanium dichloride, diethoxytitanium
15 dichloride, dipropoxytitanium dichloride,
di-n-butoxytitanium dichloride, trimethoxytitanium chloride,
triethoxytitanium chloride, tripropoxytitanium chloride, and
tri-n-butoxytitanium chloride. ©Of these, titanium
tetrahalides are preferable, with titanium tetrachloride being
20 particularly preferable. These titanium compounds may be used
either individually or in combination of two or more.
The electron donor compound used for preparing the solid
catalyst component (A} (hereinafter may be simply referred to
as “component (¢) ") is an organic compound containing an oxygen
25 atom or a nitrogen atom. Alcohols, phenols, ethers, esters,

ketones, acid halides, aldehydes, amines, amides, nitriles,

isocyanates, and organosilicon compounds containing a 8i-0-C



25 atomor a nitrogen atom Al cohols, phenols, ethers, esters, kﬁhggss
acid halides, aldehydes, am nes, am des, nitriles, isocyanates, 2004
organosi |l i con conpounds containing a Si-OC 10 10 SEP 2004 bond can be

gi ven as exanpl es. Specific exanples include: alcohols such as nethanol,
et hanol , n-propanol, and 2-ethyl hexanol ; phenol ssuch as phenol and cresol;
ethers such as nethyl ether, ethyl ether, propyl 5 ether, butyl ether,
anyl ether, diphenyl ether, 9, 9-bis(nethoxynethyl)fluorene, and

2- |soprog¥haZChﬁoggn%ybeh §sdbg§$99gypropane monocar boxylic acid esters
such as nethyl forma ethyl acetate, vinyl acetate, propyl acetate,

octyl acetate, gdfc£¥ st 0bRXND1 86 eimé Fua el Wl ANAle . aLibthakigyr at e,
met hyl benzoate, ethyl benzoate, propyl benzoate, butyl benzoate, octyl

benzoat e et&¥abohaxyd rdirnzNat end phertly1heraaat ¢, pHEHdE suph kel pradol et hyl
p-toluate, nmethyl anisate, and ethyl anisate; dicarboxylic acid esters

such as dn@t byksoil catRerdi Hudlylasl mety@ated hedi, methyl adhpat epraipex hyl

adi pate, dipropyl adipate, dibutyl adipate, diisodecyl adipate, dioctyl
adi pah e, etheet hputyphehakat eangleehiier ph@hphabel etpeopyl phthal ate,

di butyl phthal ate, dipentyl phthal ate, dihexyl phthal ate, diheptyl

pht hal at 8, 9dibdst{pletphxwmkeshe]) lnonghephahdl ate, and di decyl 20 phthal ate;
ket ones such as acetone, nethyl ethyl ketone, nethyl butyl ketone,
acetopheﬁoﬂéOPéﬁ@YBeﬁzéﬁﬁ@ﬁ@ﬁEl acPddhmpthesveEenanas phthalic acid

di chloride and terephthalic acid dichloride; aldehydes such as
acetaldeHV@@caﬁPGﬁW3ﬁ§l&§H9d85ters such as methyl formate, ethyl

acetate, vinyl acetate, propyl acetate, octyl acetate,

10 c¢yclohexyl acetate, ethyl propionate, ethyl butyrate, methyl
benzoate, ethyl benzoate, propyl benzoate, butyl benzoate,
octyl benzoate, cyclohexyl benzoate, phenyl benzoate, methyl
p-toluate, ethyl p-toluate, methyl anisate, and ethyl anisate;
dicarboxylic acid esters such as diethyl maleate, dibutyl

15 maleate, dimethyl adipate, diethyl adipate, dipropyl adipate,
dibutyl adipate, diisodecyl adipate, dioctyl adipate, dimethyl
phthalate, diethyl phthalate, dipropyl phthalate, dibutyl
phthalate, dipentyl phthalate, dihexyl phthalate, diheptyl
phthalate, dioctyl phthalate, dinonyl phthalate, and didecyl

20 phthalate; ketones such as acetone, methyl ethyl ketone, methyl
butyl ketone, acetophenone, and benzophenone; acid halides such
2as phthalic acid dichloride and terephthalic acid dichloride;
aldehydes such as acetaldehyde, propionaldehyde,
octylaldehyde, and benzaldehyde; amines such as methylamine,

25 ethylamine, tributylamine, piperidine, aniline, and pyridine;
amides such as oleic acid amide and stearic acid amide; nitriles

such as acetonitrile, benzonitrile, and tolunitrile; and

11



octyl al dehyde, and benzal dehyde; am nes such as nethyl am ne, 25

et hyl am ne, tributylam ne, piperidine, aniline, and pyridine; art GSEP 3Wén
as oleic acid amde and stearic acid amde; nitriles such as acetonitrile,
benzonitrile, and tolunitrile; and 11 10 SEP 2004 isocyanates such as

met hyl isocyanate and ethyl isocyanate. As exanples of the organosilicon
conpound having an Si -O C bond, phenyl al koxysil ane, al kyl al koxysi | ane,
phenyl al kyl al koxysi | ane, cycl oal kyl al koxysilane, and 5

cycl oal kykgk¥yhatkexysthans RathpPe giyeyandde tdinsewlyEctiwtydoaee. _
conpounds, esters, particularly diesters of an aromatic dicarboxylic acid

are preferabl easWekdmp Pt haf i EnécH g sh@silercomubmpuvial imvdeigd adi est er
derivatives being ideal conpounds. Specific exanples of the phthalic acid
10 di est gk -oncl véadt, hehkallialkogysbbpoendsl kyll aBtdwys phateal ate, di et hyl
pht hal ate, di-n-propyl phthal ate, diisopropyl phthalate, di-n-butyl
pht hal at phediviadhulwl kphilsalane, cgthygéheyhylkeydblane, amt hyl (i sopropyl)
pht hal ate, ethyl (n-propyl) phthalate, ethyl(n-butyl) phthalate, 15
et hyl §i sobollphl kphahklvaeékodivsalpant yhnphe haive®, diisopentyl phthal ate,
di neopentyl phthal ate, di hexyl phthalate, di-n-heptyl phthal ate,
di - n-octyl pht A&l these edietron §PReE KAMRSUADS pRERET St P2 BFEFRLAEHY/| hexyl )
pht hal ate, di-n-nonyl phthal ate, K diisodecyl phthal ate, 20 ith
bi (2, 2- GiiRStRFEhebiaN PrERRKACAkcarheiiq REAAARSE PEOFRTARLSr Wit
n- butyl (2- et hyl hexyl ) phthal ate, n-pentyl.hexyl, ht hal at . .
- pent yl EREBRE Fopft RAPAFETS RPN b eyt Gieste? derivatives
being ideal compounds. Specific examples of the phthalic acid
10 diester include the following compounds: dimethyl phthalate,
diethyl phthalate, di-r-propyl phthalate, diisopropyl
phthalate, di-n-butyl phthalate, diisobutyl phthalate,
ethylmethyl phthalate, methyl (isopropyl) phthalate,
ethyl (n-propyl) phthalate, ethyl(n-butyl) phthalate,
15 ethyl(isobutyl) phthalate, di-n-pentyl phthalate, diisopentyl
phthalate, dineopentyl phthalate, dihexyl phthalate,
di-n-heptyl phthalate, di-n-octyl phthalate,
bis(2,2-dimethylhexyl) phthalate, bis{2-ethylhexyl)
phthalate, di-n-nonyl phthalate, diisodecyl phthalate,
20 bis(2,2-dimethylheptyl) phthalate, n-butyl (isohexyl)
phthalate, n-butyl(2-ethylhexyl) phthalate, n-pentylhexyl
phthalate, n-pentyl({isohexyl) phthalate, isopentyl (heptyl)
phthalate, n-pentyl(2-ethylhexyl) phthalate,
n-pentyl (isononyl) phthalate, isopentyli(n-decyl) phthalate,
25 n-pentylundecyl phthalate, isopentyl(isohexyl) phthalate,

n-hexyl(2,2-dimethylhexyl)} phthalate, n-hexyl(2-ethylhexyl)

phthalate, n-hexyl{isononyl) phthalate, n-hexyl {n-decyl)




pht hal ate, n-pentyl (2-ethyl hexyl) phthal ate, n-pentyl (i sononyl) SERtMH at e,
| sopentyl (n-decyl) phthalate, 25 n-pentylundecyl phthal ate,

i sopentyl (i sohexyl) phthalate, n-hexyl (2, 2-dinethylhexyl) phthal ate,

n- hexyl (2- et hyl hexyl) phthal ate, n-hexyl (i sononyl) phthal ate,

n- hexyl (n-decyl) 12 10 SEP 2004 phthal ate, n-heptyl (2-ethyl hexyl)

pht hal at e, n-heptyl (i sononyl) phthal ate, n-heptyl (neodecyl) phthalate, and
2- et hyl hexyl (i sononyl) phthal ate. one or nore of these conpounds can be
used. 5 Arthh®apbihalhepagid2deehiEhesel) valitivesate€onpounds derived from
phthalic acid diesters by replacing one or two hydrogen atons on the
benzene ni-hgptid{ibbabnyhe phohaabkexysahbpnyl (geodgpsyDf piehgihteml i c acid
di ester bond, with an alkyl group having 1 to 5 carbon atonms or a hal ogen
at om suchn@0zasthydhkeayiliésobpomil hephbhalatier i mmearcg progfeciodbltjhegeed. The
catalyst for olefin polynerization obtained by conbining the solid

cat al yst comppunéat cpnepar edeBy using these phthalic acid diester
derivatives as the el ectron donor conpound (c) can remarkably broaden the
mol echl ar wei ght &hst Phpheilda aridhdiestep| deeivabivekl |CUPqURdease the

melt flowrate of the ynmer duye to the hlgh activity or high response of
t he soI|§eééﬁgﬂy§F°mc@%ﬁ8ﬂéﬁF 3§aPnSteRyBF 8RN é?@hthnﬁh%n%s%roTw%.snaller

or eqU|¥FIent anount of ggn durlng the éne |2ﬁt|on specific
exanpl es,™ rr?@&fj‘eﬁttﬂ“s4° ﬁﬁr”*ﬁ&?ai‘ N9 ﬁ hF{}I the oty ot hyl pht hal at e,

di neopentyl 4.2 dbct ivLont nal &f ¢, Jp0eRREYLY] Lot S AR

an alkyl group having 1 to 5 carbon atoms or a halogen atom such

10 as a chlorine, bromine, or fluorine are preferably used. The
catalyst for olefin polymerization obtained by combining the
80lid catalyst component prepared by using these phthalic acid
diester derivatives as the electron donor compound (c) can
remarkably broaden the molecular weight distribution of the

15 polymer, as well as increase the melt flow rate of the polymer
due to the high activity or high response of the solid catalyst
component against hydrogen even in the use of a smailer or
equivalent amount of hydrogen during the polymerization. As
specific examples, dineopentyl 4-methylphthalate, dineopentyl

20 4-ethylphthalate, dineopentyl 4,5-dimethylphthalate,
dineopentyl 4,5-diethylphthalate, diethyl 4-chlorophthalate,
di-n-butyl 4-chlorophthalate, dineopentyl 4-chlorophthalate,
diiscbutyl 4-chlorophthalate, diisohexyl 4-chlorophthalate,
diisooctyl 4-chlorophthalate, diethyl 4-bromophthalate,

26 di-n-butyl 4-bromophthalate, dineopentyl 4-bromophthalate,
diisobutyl 4-bromophthalate, diisohexyl 4-bromophthalate,

diiscoctyl 4-bromophthalate, diethyl 4,5-dichlorophthalate,

13




di - n-butyl 4-chl oropht hal ate, di neopentyl 4-chl orophthal ate, diH?PQHiNm
4- chl oropht hal ate, diisohexyl 4-chlorophthal ate, diisooctyl

4- chl oropht hal ate, diethyl 4-bronophthal ate, 25 di-n-butyl

4- br onopht hal at e, di neopentyl 4-bronophthal ate, diisobutyl

4- br onmopht hal at e, dii sohexyl 4-bronophthal ate, diisooctyl

4- bronopht hal at e, diethyl 4,5-dichlorophthalate, 13 10 SEP 2004 di - n-butyl
4, 5-di chl oropht hal ate, diisohexyl 4,5-dichlorophthal ate, and diisooctyl

4, 5-di chhor gpphhghales . gapnhergpienal fte! hesLsoléRELPENt VI
4- br onopht hal ate, di-n-butyl 4-bronophthal ate, and dii sobutyl

4- br onoplat Baljatai o ophenpnaker abha. d7hgcaboye £5% egi Corpooplchaelate
preferably used in conbination of two or nore. In this instance, the

esters ag@an pechernaily obnbhesed, soiddapentel toOlmtomeatidm latten nunber in the
al kyl group possessed by one ester may differ four or nore from 10 t hat
possessediby -anayhed - bsbrophthelavapamehidiiApbaftylhé - bresephthalate i on can
be preferably prepared by contacting the above conponents (a) , (b) , and
(c) ohe amet peefieradmlear omati c hydrocarbon (d) (hereinafter nmay be sinply
referred to as "conponent (d)"). Aromatic 15 hydrocarbons hayving a boiling
poi nt of 50C t Bhe5eLoyecksisr rompenedsxgrenprefpraklinyisrtizbhe are
preferably used as the conponent (d). These aromatic hydrocarbons can be
used eit FOMPIinadihAnd @4l EYOoPT iMPTONDIRatN6R BrstaRFDr WhS €5LRPRSa%BFtion to

e Bt Ehpe s tnatkne 3000 EOMELA Ye ok SufBEP 4R Phe (@)~ 2

alkyl group possessed by one ester may differ four or more from

10 that possessed by another ester.

The component (A) of the present invention can be
preferably prepared by contacting the above components (a), (b),
and (c) one another in an aromatic hydrocarbon (d) (hereinafter
may be simply referred to as “"component (d)”). Aromatic

16 hydrocarbons having a boiling point of 50°C to 150°C such as
toluene, xylene, and ethylbenzene are preferably used as the
component (d}. These aromatic hydrocarbons can be used either
individually or in combination of two or more.

In addition to the above components.(a) to (c) and,

20 optionally, the component (d), a polysiloxane (hereinafter may
be simply referred to as “component (e)”) can be desirably used
for preparing the solid catalyst component (A} of the present
invention. The use of the catalyst of the present invention
containing the solid catalyst component prepared by using a

25 polysiloxane can ensure a broader molecular weight distribution
and improve stereoregularity or crystalinity of the resulting

polymer, as well as reduce fine powder in the polymer. It is

14



be sinply referred to as "conponent (e) ") can be desirably used mgy A
preparing the solid catal yst conponent (A) of the present invenglon 4%
use of the catalyst of the present invention containing the solid catalyst
conponent prepared by using a 25 polysiloxane can ensure a broader

nol ecul ar wei ght distribution and inprove stereoregularity or crystalinity
of the resulting polyner, as well as reduce fine powder in the polyner. It
is 14 1 0 SEP 2004 al so desirable to use the polysiloxane (e) for preparing

the sol jtis6adaéysibronponaid the) ponyaddokane {e) t fer ghoayparcionpahent (a),
t he conponent (b), phthalic acid diester derivatives given as exanples of
the conpsseedd@ daxalyetdcbimponenpoirnin(aditAdh polthed abguaeamporesd! ymer
possessing siloxane bonds (-Si-O) in the main chain. Polysiloxanes are
gener al | yatalthsdcemponent (bdi,| phihabic asdéd diestrr pesdvativagdiniemn are
chain-structured, partially hydrogenated, cyclic, or denatured
ponS|IonanesammmeahOQréhﬁlqgmﬂgn@nth%bou%n Uthe rmeonantoidlel A
tenperatures 10 with a viscosity at 25C in the_ range of 2 to 10,000 cSt,
and PrePeryBi}oxANEhES rarRR BIeR3 wwwst SlAQXQRSnIb‘P’é@S of - §4eP-)
chai n-structured _polysjloxane,  dinethylp éSlonane 1&
met hyl phéRyiipmed Pl Fakie c&ﬁlﬁéllai"%ﬁs dre ﬁ%ﬁbﬂe%yc‘iﬁ 58 %’a]r’t‘f"d'fef y
hydrogenated pol ysi | ox ne, %F nmet h dro en_poal ysi |l pxanges
hydr ogen&tiilon & ?%é’s /%l’btaﬁ BERGH PR %h%k%nf)'fgég\%fr?%e cyclic
pon5|ona I tr|5|%oxane + % 4 oxane,
decaneth?lf&&ﬁ& ég 8'2FX° Frlnetﬁg yieyc o% ﬁ%f¥%££§é§ﬁ%
which are 1iquids or viscous substances at normal temperatures
10 with a viscosity at 25°C in the range of 2 to 10,000 cSt, and
preferably in the range of 3 to 500 cSt.
As examples of the chain-structured polysiloxane,
dimethylpolysiloxane and methylphenylpolysiloxane can be
given; as examples of the partially hydrogenated polysiloxane,
15 methyl hydrogen polysiloxanes with a hydrogenation degree of
10 to 80% can be given; as examples of the cyclic polysiloxane,
hexamethylcyclotrisiloxane, octamethylcyclotetrasiloxane,
decamethylcyclopentasiloxane,
2,4,6-trimethylcyclotrisiloxane,
20 2,4,6,8-tetramethylcyclotetrasiloxane can be given; as
examples of the modified polysiloxane, higher fatty acid
group-substituted dimethylsiloxane, epoxy group-substituted
dimethylsiloxane, and polyoxyalkylene group-substituted
dimethylsiloxane can be given. Of these,
25 decamethylcyclopentasiloxane and dimethylpolysiloxane are

preferable, with decamethylcyclopentasiloxane being

particularly preferable.

15




20 2,4,6,8-tetramet hyl cycl otetrasil oxane can be given; as exanphgsSEpfosthe

nodi fi ed pol ysil oxane, higher fatty acid group-substituted

di met hyl si | oxane, epoxy group-substituted dinethylsiloxane, and

nol yoxyal kyl ene group-substituted dinethylsiloxane can be given. O these,
25 decanet hyl cycl opent asi | oxane and di net hyl pol ysi | oxane are preferable,

w t h decanet hyl cycl opent asi | oxane being particularly preferable. 15 10 SEP
2004 In addition to the above essential conponents, an al um num conpound

(f) such as al tyn e £ 1M O 188, ab sk el il onpiedrdsje an
di i sopropoxyal um num chl ori de, ethoxyal um num di chl ori de,
i sopr opoxyahighAusoRpbethar i e, sbehub oxybhmimumnt r thicidoidede, or
triethoxyal um num can be used f or preparing the solid catal yst conponent
(A) for aliethaxypdumirnimzahilonidé,t Akipopsepexyalantiwm. clBumhida al um num
conpound (f ) may be hereinafter ref erred to as " conponent (f ) ". O
t hese, aktihbryaltmichimodidblpsipeef érabrepodhel ywinwh didilemidel cat al yst
conmponent prepared by using this alum num conpound ensures production of
ol ef §n poltprrad undnungimilanide. arkrdgdboxyplapdnyp 6o BALSEASEST but i on,
but al so reasonably high stereoregularity even with a high isoblock
cont ent . PSEERTipEl FRer §°3RE8 FatRlYErarPYPIBERRLIR) f BPTf@bFf ¥t i ng sheets
and 15 films. In addition, if the conponent gf ) and cgggo ent, (e) are
used tog@CloMeRiieRtiRE CEnFEReRESSER) LBVERF1°8nd B ﬁﬁf“‘ ther with
t he conponents %Z? &3} d% . for, preparing the.solid, catalyst onent
(A), the RPN b h ed}esxterlir&ﬁpe nI8 erredsto as componyent ?Pfr‘p
Of these, aluminum trichloride is preferable. The use of a
10 solid catalyst component prepared by using this aluminum
compound ensures production of olefin polymers having not only
a broader molecular weight distribution, but also reasonably
high stereoregularity even with a high isoblock content. Such
polymers are particularly suitable for fabricating sheets and
15 films. In addition, if the component (f) and component (e) are
used together with the components (a) to (c¢), and preferably
together with the components {a) to (d), for preparing the solid
catalyst component (A), the molecular weight distribution of
the produced polymers can be remarkably broadened. It is also
20 desirable to use the component (f) and component (e) for
preparing the solid catalyst component (A) together with the
component (a), component (b), a phthalic acid diester
derivative as the component {c), and the component (d). When
using the above aluminum compound for preparing the solid
25 catalyst component (A), the aluminum compound (f) is preferably

added in the presence of the component (B).

The process for preparing the component (A) of the present

16




t he produced pol yners can be remarkably broadened. It is also 20 qgﬁgpazlﬂbe
to use the conponent (f) and conponent (e) for preparing the soli h
catal yst conmponent (A) together with the conmponent (a), conponent (b), a
phthalic acid diester derivative as the conponent (c) , and the conponent
(d) . When using the above al umi num conmpound for preparing the solid 25
cat al yst conponent (A) , the alum num conpound (f) is preferably added in
t he presence of the conponent (B). The process for preparing the conponent

(A) of theveRnesent wif1l,6wSER 4894 hBpKention will now be described. One
specific exanple of the process for preparing the solid conponent (A)

conprises suspgndi Bgetheidi akkayyangneshe M r&OePo U (Pepdr Ay ajneohol , a
hal ogenat ed hydrocarbon solvent, 5 the tetravalent titaniumhalide (b), or

t he ar omald1q dwyéerhPpsaeRo N A( ddomputk €0 dapgnt hogelircai abkdeyaigteosipannd (C)
such as a phthalic acid diester and/or the tetravalent titanium halide (b)
t 0 cont actonipansuspknisi an. aPeshdier iachélsgénat ed dtyalrysta rbompsokvweénwi t h a
narrow particle size distribution can 10 be obtained by this process using
a sphéri cdle nmegnesialmndonpdandum Badhide dpher prakhsoardmabial yst conponent
with a narrow particle size distribution can also be obtained w thout

usi ng a dpdrdaealbomegiesend conpouadthe gaatindredomos tompeuny (@) spray
dry method in which a solutjon or suspension is sprayed and dried using
15 a spr &uth apor phkhapie. aqhkddessapoaihiar EBAtEREr B efot AERRIWa vessel

equipped. with a stirrer in an inert gas atnosphere from whi ch water and
halide (b} to contact the susbension. A spherical solid

catalyst component with a narrow particle size distribution can
10 beobtainedby this process using a spherical magnesium compound.

Such a spherical solid catalyst component with a narrow particle

sizedistribution can also be obtained without using a spherical

magnesium compound if particles are formed by a spray dry method

in which a solution or suspension is sprayed and dried using
15 a sprayer, for example.

These components contact one another in a vessel equipped
with a stirrer in an inert gas atmosphere from which water and
the like have been removed while stirring. The contact
temperature, which is a temperature when these components are

20 caused to contact, may be either the same as or different from
the reaction temperature. When the components contact one
another by stirring for preparing the mixture or are dispersed
or suspended for a denaturing treatment, the components may be
stirred, dispersed, or suspended at a comparatively low

25 temperature of around room temperature. When a reaction

product is to be obtained by reacting the components after the

contact, the components are preferably stirred in a temperature




s R

,_‘_.«

the |ike have been renoved while stirring. The contact tenperaturel (VEPcly
Is a tenperature when these conponents are 20 caused to contact, nay be
either the sanme as or different from the reaction tenperature. Wen the
conponents contact one another by stirring for preparing the m xture or
are dispersed or suspended for a denaturing treatnent, the conponents may
be stirred, dispersed, or suspended at a conparatively |low 25 tenperature
of around room tenperature. \Wien a reaction product is to be obtained by
reacti ngddie canp@tents abiec.t e ceatadon doescawposafifscaentpyeferably
stirred in a tenperature 17 10 SEP 2006 range of 40C to 130C. The reaction
does notpriddddizantd weaptdeeedenipeaateaet bohowedPUr atnesa lydngwiale,
resulting in a solid conponent with inadequate properties. On the other
hand, csostidkombohkeatrweidi ioadbguateprdivefitdgst. adna hecppleenhand. above 5
130C due to significant vaporization of the solvent and the |I|ike. The
reacti oncéntmol sfdrte meagtéonbenvmes & ff eqwbt ptiehempepatese gPoNsre, and
still nore preferably 30 m nutes or nore. As preferable processes for
prepdx | n@@%edg@l it¢ sagalifdcansonppaehzatiygnopf t Hee prekwantt ianfetticon, a
process conprising LO suspending the conponent (a) in the conponent (d)
causi ng theerediie FrRgCSISPehiPON S OREIHERIEEE (He MEERpOREREEXIBLY (488 t he
conponent (c), and causing_these conponents to_react, and a _process

conpr i si REPULEHATIFRE St haPEohpbre ALTER T FheTRRLY cUhPORENES (W) "\° ECausi ng t he
() ana caus B AHRSST A E0SBERERPESE S X oREEoRERIB Ty SRATT AR IR o

Conponengo&ggnggt (A) of the present invention, a process comprising

0 suspending the component (a) in the component (d), causing the
resulting suspension to contact the component (b), then the
component {c}, and causing these components to react, and a
process comprising suspending the component (a) in the
component (d), causing the resulting suspension to contact the

15 component (c), then the component {(b), and causing these
components to react can be given. When the component (e) is
used for preparing the solid catalyst component (A), a process
of suspending the component {a) in the component (d), causing
the suspension to contact the component (b) and component (c)

20 in an optional order, causing the component (e) to contact the
resulting mixture, then causing these components to react is
preferably employed. When the component (f) is used for
preparing the solid catalyst component (A}, a process of
suspending the component {a) and component (f) in the component

25 {d), causing the resulting suspension to contact the component

{(b) and component (c¢) in an optional order, and causing these

components to react is preferably employed. Even in the case




used for preparing the solid catal yst conponent (A) , a process 1@ SEP 2604
suspendi ng the conponent (a) in the conponent (d), causing the suspension
to contact the conponent (b) and conponent (c) 20 in an optional order,
causing the conponent (e) to contact the resulting mxture, then causing
t hese conponents to react is preferably enployed. when the conponent (f)
is used for preparing the solid catalyst conponent (A), a process of
suspendi ng the conponent (a) and conponent (f) in the conponent 25 (d),
causi ng $h@eiaguthé RGmPEnRARS|{HN, 0 iGoPde€ibld e oy ené componanad
conponent (c) in an optional order, and causing these conponents to react
i's prefelapl yo ergu ty@d. t Hev @il xturtehebeas aed 8bt Oc SEFL 12 Ovh eo fc ommpiomgnithe
conponent (f) , it is possible to cause the conponent (e) to contact the
m Xt ure ¢b} ambcdomponanti 1g) t he coatponette suspearsd cooaporremptionalo cont act
t he suspension in an optional order, and then causing these conponents to
react. 5o¥ferfohhdwthgnesanpieg theseicenpomantsgavidgasdl-ly as the
preferabl e order of contacting the conponents one another for preparing
the solid cat afyetf cddmydmenexamples ariges Hrasmpre ﬁl-’rﬁﬁélrftli%"]rly(&i‘ e -+ (d)
(b) (c) -+ <<internediate washing --' 10 (d) - > > -' final_washing

--) soli Ereéﬁaﬁ%? %%%rﬂaanOPA)aCt(LE? ths C(OJ)PO(f&?)ntS ong3NOtRer ik nedi at e

mashlng ' > > final washing solid cat C onent (ﬁo (3) (a)
- (d) PB)?Paree? the sothtleFALAI KPR a&gwwt( ot '3[%) > final

mashlng sghggtggkalyst 15 conponent (A)

(1) (a) — (@) — {(b) — (c) —* <<intermediate washing —*
10 {d) — (b)>> — final washing — solid catalyst component (A)
(2) (a) — (@) — ({c) — (b) — <<intermediate washing —
(d) — (b)>»> — final washing — solid catalyst component ({A)
{3) (a) — (d) — {b) — (c) — <<intermediate washing —
(d) — (b) — (c)>»> — final washing —* solid catalyst
15 component {A)
(4) (a) — (d) — (b) — (¢c) — <«Kintermediate washing —
{d) — (c¢) — (b)»» — final washing — solid catalyst
component (A)
(5) {a) = (d} — (c) — {b) — <<intermediate washing —
20 {d) — (b)) - {(c)»> — final washing — solid catalyst
component (A)
{6} (a) = (d) — (c) — (b) — <<intermediate washing —
{d}) — (c) — (b)>> — final washing — solid catalyst
component (a)
25 (7) (a) — (d) — (b) = (¢) — {e) — <(<Kintermediate

washing — (d) — (b)>> — final washing — solid catalyst

component (A)




(4) (a) ' (d) - (b) --), - i nt di ate hi d) - -
final mashiné - go?id %atgf;st (zgﬂpgagﬁtl?Af ?gf EQ? -((é) (gf) &%?Efﬁmﬁ

<<internedi ate washing * 20 (d) -' (b) - (¢) > > - final washing - solid
catal yst conponent (A) (6) (a) (d) --1" (c) - (b) -a <<internediate
washing (d) -i (c) - (b) > > - final washing - solid catal yst conponent

(A 25 (7) (a) -'" (d) - (b) ---p (c) I (e) --a <<internediate washing -
(d) - (b) >> -* final washing -' solid catalyst conponent (A 19 10 SEP
2004 (8) (a) argd)(a) tap)— (&) = (be)y>' («<imt ef mpdkatediwshiwephifg) (b) >>
-+ final washing solid catal yst conponent (A) The catal yst activity can be
further +npioved(bf>the ftiepd washing e dolbflegralarsthegeporert>(A) jn t he
above processes of contact are repeated several tinmes, if required. The
conponents (b) and (d) used in the steps in the doubl e parentheses << >>
may be either newy added conponents or residues fromthe previous steps.
I n addition t oThasav@slyisigastbpsty sands EUr thetr HOPLISHRE a@tﬁe&ms (1) to
(8), the internediate products in any of the above contact steps may be
washed winhthe Apubdemaran tdafefuntl > whi ERe P YHBFACceE s 78 PfafoR &bl at ur es.
Based on the above description, a particul arl preLerabIe rocess, for
prepar i ngreh&eRBrtEIcaEUPYAL ELRPINeht Yq%u‘f§¥'ong PsEQMRORBRAAI HY t he

di al koxyr;% ne(%') ulq]sggnl)r?utqge (saf:)eposr iglh%he double parentheses << >> may

be either newly added components oxr residues from the previous
steps. In addition to the washing stei::s indicated in the above

10 processes (1) to (8), the intermediate products in any of the
above contact steps may be washed with a hydrocarbon compound
which is liquid at normal temperatures.

Based on the above description, a particularly preferable
process for preparing the solid catalyst component (A)

15 comprises suspending the dialkoxymagnesium compound {(a} or the
dialkoxymagnesium compound (a)} and the component (f) in the
aromatic hydrocarbon {d] having a boiling point of 50°C to 150°C,
causing the tetravalent titanium halide (b) to contact the
suspension, and reacting the mixture. In the above process,

20 one or more electron donor compounds (¢) such as phthalic acid
diesters are caused to contact the suspension at a temperature
of -20°C to 130°C, either before or after the tetravalent
titanium halide (b) is contacted, the electron donor compound
{c} is further caused to contact, and the linear or cyclic

25 polysiloxane (e} is caused to contact at a temperature of 20°C
to 130°C. Then, the mixture is reacted to obtain a solid

reaction product {1). In this instance, it is desirable to

20




di al koxymagnesi um conmpound (a) and the conponent (f) in the arona1thp2m‘
hydr ocarbon (d) having a boiling point of 50C to 150C, causing the
tetravalent titaniumhalide (b) to contact the suspension, and reacting
the m xture. In the above process, 20 one or nore el ectron donor conpounds
(c) such as phthalic acid diesters are caused to contact the suspension at
a tenperature of -20C to 130C, either before or after the tetraval ent 25
titanium halide (b) is contacted, the el ectron donor conpound (c) is
further eawsedoli® 30AHAGY, r@ddtihe dt Achsw cenpechitarepel yhet defivae(e) is
caused to contact at a tenperature of 20C to 130C. Then, the mxture is
react ed be o#btér nthe sbbivd oneatt hone Eledugton( dynor wonponndss{ah@re it is
desirable to 20 10 SEP 2004 carry out an aging reaction at a |ow

t enper at waaseid lter coetacé tbe abspenshenabdftamaaghimgr &hel 8€8246n donor
conpounds (c) are caused to contact the suspension. After washing the
solid re=ecitdenporinet (1) wiittha aydyecesReBorrrrsiisLine Ghilen 12449 quid 5
at normal tenperatures (internedi ate washing), the tetraval ent _titanium
hal i dB (I8t hermyhiterpgrasyres tonteredintasBprrhingbadticorepFoRAS2Y 1) in
the presence of an aromatic hydrocarbon conBound at a tenperﬂigre of -20C
to 100C, Wwidagdum hadidsl (%) A&acORAR FRYAEE: tP2FONtAGE Bl TRt he

i ntermedi ate washing_10 and the reaction may be further repeated several
i mos.  WRAPCYSEILPTAAIPRel h P OS BFPBPRGEATS8 AR 2By EDP AU Bt
e S S e Y 2 5L B0 AT <EgERa (0
reaction product (2). As required, the intermediate washing
10 and the reaction may be further repeated several times. When
reacting the mixture after again causing the tetravalent
titanium halide compound (b) to contact, the electron donor
compound (c) may be caused to contact together. Next, the solid
reaction product {2) is washed with a hydrocarbon compound which
15 is liquid at normal temperatures (final washing) to obtain the
s0lid catalyst component (A).
Preferable conditions of the above reactions and washing
operations are as follows.
Low temperature aging reaction: -20°C to 70°C, preferably
20 -10°C to 60°C, and more preferably 0°C to 30°C, for 1 minute to
6 hours, preferably 5 minutes to 4 hours, and particularly
preferably 10 minutes to 3 hours.
Reaction: 40°C to 130°C, preferably 70°C to 120°C, and
particularly preferably B0°C to 115°C, for 0.5 to 6 hours,
25 preferably 0.5 to 5 hours, and particularly preferably 1 to 4

hours.

Washing: at 0°C to 110°C, preferably 30°C to 100°C, and




reaction product (2) is washed with a hydrocarbon conpound which 15 is
liquid at normal tenperatures (final washing) to obtain the sol1iﬂjsﬁp§@}‘yst
conponent (A). Preferable conditions of the above reactions and washi ng
operations are as follows. Low tenperature aging reaction: -20C to 70C,
preferably 20 -10C to 60C, and nore preferably OCto 30C, for 1 mnute to
6 hours, preferably 5 mnutes to 4 hours, and particularly preferably 10
mnutes to 3 hours. Reaction: 40C to 130C, preferably 70C to 120C, and

particul gely preferably BEe @ bBSE, ££6m 01 Sxd @ P dinbss, praffgradierably 0.5
to 5 hours, and particularly preferably 1 to 4 hours. Washing: at 0Cto

110C, pref epabb ye 8REs | 0ad@0Far ancu Pdr 1P S &M yrar ecprief ariadelsy. 300C t o
900C, froml to 20 tinmes, preferably 1 to 15 times, and particularly

pref er abliydtot@rBOnki G8ed fblydwashi by nsre sere farahias Fmgnariec pref er abl y
aromati ¢ hydrocarbons or saturated hydrocarbons which are liquid at 5

nor mal tRgpevatvbess Gpesaficaerdnpydsodachene whiozhmtare Iabrist@&tbons such
as toluene, xylene, and ethyl benzene, and saturated hydrocarbons such as
hexane, heptahetempdreyurebexa$eeci i exampdicsc iprdugcariyematace preferably
used for the internedi ate washi ng, whereas the saturated hydrocarbons are
10 pref ehaBrpcazbdngosurheati talugashi xylemhe 22diothylhenZenpmpARtts used

for preparing the solid catalyst conponent (A) cannot be generi cally
def i ned, spauzgsed hydrocarbons such as hexane, heptane, and cy¢lohexane.

The aromatic hydrocarbons are preferably used for the
intermediate washing, whereas the saturated hydrocarbons are
10 preferably used for the final washing.

The ratio of the compounds used for preparing the solid
catalyst component (A) cannot be generically defined, because
such a ratio varies according to the process employed. For
example, the tetravalent titanium halide (b) is used in an

15 amount of 0.5 to 100 mols, preferably 0.5 to 50 mols, still more
preferably 1 to 10 mols; the electron donor compound (c) is used
in an amount of 0.01 to 10 mols, preferably 0.01 to 1 mol, and
still more preferably 0.02 to 0.6 mol; the aromatic hydrocarbons
(d) are used in an amount of 0.001 to 500 mols, preferably 0.001

20 to 100 mols, and still more preferably 0.005 to 10 mols; the
polysiloxane (e) is used in an amount of 0.01 to 100 g, preferably
0.05to80g, and still more preferably 1 to 50 g; and the aluminum
compound (f) is used in an amount of 0.01 to 10 mols, preferably
0.05 to 5 mols, and still more preferably 0.1 to 1 mol; for one

25 mol of the dialkoxymagnesium (a).

There are also no specific limitations to the amount of

titanium, magnesium, halogen atoms, and electron donor

22
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such a ratio varies according to the process enpl oyed. For exanpiq, Pmm
tetravalent titaniumhalide (b) is used in an 15 anpunt of 0.5 to ég Ls,

preferably 0.5 to 50 nols, still nore preferably 1 to 10 nols; the
el ectron donor conmpound (c) is used in an anmount of 0.01 to 10 nols,
preferably 0.01 to 1 nol, and still nore preferably 0. 02 to 0. 6 nol; the

aromati ¢ hydrocarbons (d) are used in an anmount of 0. 001 to 5 0 O nol s,
preferably 0. 00 1 20 to 100 nols, and still nore preferably 0.005 to 10
mol s; t heompolhyas| Dixarige (8)1id e vist aomphent O&) Oof Othd @rEXENG;,
preferably 0. 05 to 80 g, and still nore preferably 1 to 50 g; and the

al um numingenpdound (Thg dentused ofh @itaanoumtisofl .@. t@l 8t.60 ¥#%npol s,
preferably 0. 05 to 5 nols, and still nore preferably 0. 1 to 1 nol; f or
one 25 pukfetabhg i&ltooRyfattfeseom §a)l1 Togeep ne Bendisky 3o Osped f0 ¢
limtations to the anount of titanium magnesium hal ogen atons, and

el ect ronwlidnothe2cant seP of onagramoundss 19 tiee78ovWEl. cerefsmablaonidbnent (A)
of the present invention. The content of titaniumis 1.0 to 8.0 w%
pref et abkp 200wty .gmoret preffgabiy| Lonbeet Preter ANY BROLIGIRTY Wt % the
content of magnesiumis 10 to 70 % preferably 10 5 to 50 w% nore

pref er abPFefsTRELAOL M Y 2n¥ CHar ERR AORUSP L plchal By atpms 18524t 03 t he
content of halogen atonms_is 20 to 90 w% pref rablgyso to 85 w% nore

pref er abPyY ¥b¥t PEOESHARLY Ay tRaP P it -amey SpPERERERPIY A &0 98 W% and the
t ot al amunt 9 .el ectron deo or_.co upds,g"s” .5 _t 0e 0{ parleguerably 1to
10 95 wt S LparhifFRE L B ERARR PO Bl rupdd chr ot B Decl 11 ¢
'i”‘tati%&5eEQCEQSnO&QSQPaéémgéﬁﬁﬁs is 0.5 to 30 wt%, preferably 1 to
10 25 wt%, and particularly preferably 2 to 20 wt%.
There are no specific limitations to the organcaluminum
compound (B) (hereinafter may be simply referred to as
"component (B)”) used for preparing the catalyst for olefin
polymerization of the present invention, inasmuch as the
15 compound has a structure of the above formula (1}). In the
formula (1), an ethyl group and isobutyl group are preferable
as R', a hydrogen atom, chlorine atom, and bromine atom are
preferable as @, and p is preferably an integer cf 2 or 3, and
particularly preferably 3. aAs specific examples of such an
20 organoaluminum compound {B), triethylaluminum,
diethylaluminum chloride, triisobutylaluminum,
diethylzazluminum bromide, and diethylaluminum hydride can be
given. These compounds may be used either individually or in
combination of two or more. Triethylaluminum and

26 triiscbutylaluminum are preferably used.

The compounds represented by the above formula (2) can

be given as the aminosilane compound (C} {hereinafter may be




conpound (B) (hereinafter may be sinply referred to as "conponent (B)")
used for preparing the catalyst for olefin polynerization of thelrS€feny
i nvention, inasnmuch as the 15 conmpound has a structure of the above formula
(1) I'nthe formula (1), an ethyl group and isobutyl group are preferable
as Rl, a hydrogen atom chlorine atom and brom ne atomare preferable as
Q and p is preferably an integer of 2 or 3, and particularly preferably
3. As specific exanples of such an 20 organoal um num conpound ( B)
triethyl aimplpupefdreeblytal asn meompdrert de) “r whiehutyhabem med for
di et hyl al um num brom de, and di et hyl al um num hydri de can be given. These
conpoundgrepyrhegudes caithhgs ti fudi vi déahlpolymeni zaddwin ehtthepoésemio or
nore. Triethylalum numand 25 triisobutylalum numare preferably used. The
conpoundsnreptésent ethbpntinesibeve dfammmuingd hay acainl i don gEowrtoashidie
am nosi |l ane conpound (C) (hereinafter may be 23 10 SEP 2004 sinply referred
to as "céhgonékrogen 'atomhpéhacaAarbydusadinelingrapavPne®t he catal yst for
ol efin polynerization of the present invention, The am nosil ane_conpound
has absi IPedby dzodfodd iRgildno BnevRi PPBgen aIRRSHFia PEBAROSS 39 no group
or 6 perhydroi soquinolino group bonds. Specific exanples of the
ani nosi | &Mé"e§ipEMsd SomPeyd@d 1Brdepe&r hydr oqui nol i no) di al koxysi | ane,
bi s( per hydr oi soqui_nol i no) di,al kgxysj | ane,,
oer hydr o BEE Ay ATaA e liae) SiPLkexVE) 4206
perhydrog%% %é?ﬂfd¥§?JSGJ¥&@1§%£¥%h%ﬁﬂ%xYQQRQ%eEhe

perhydroquineolincalkyldialkoxysilane, and

10 perhydroisoquinolinoalkyldialkoxysilane. Among the
compounds represented by the above formula (2), those having

the same group for R? and R’ are preferable, with a compound

3

having the same group for R?, R’, and R! being particularly

preferable. A perhydroisoquinolino group is particularly

15 preferable as R?. As R, an alkyl group having 1 to 4 carbon
atoms is preferable, with a methyl group being particularly
preferable.

Specific examples include the following compounds:
bis (perhydroguinolino)dimethoxysilane,

20 Dbis(perhydroquinolinc)diethoxysilane,
bis{perhydroisoquinolino)dimethoxysilane,
bis(perhydroisogquinolino)diethoxysilane,
ethyl (perhydroquinoline)dimethoxysilane,
ethyl (perhydroisoquinolino)dimethoxysilane,

25 n-propyl (perhydrogquinolino}dimethoxysilane,

n-propyl (perhydroisoquinoclino)dimethoxysilane,

isopropyl {(perhydroquinolino) dimethoxysilane,
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conpounds represented by the above fornula (2), those havin t he s
mp p y (2) g ugg@, 2004

group f or R2 and R 3 are preferable, with a conpound having the
group f or R, R, and R being particularly preferable. A

per hydr oi
an al kyl
group bei

soquinolino group is particularly 15 preferable as R2 . As R4
group having | to 4 carbon atons is preferable, wth a nethyl

ng particularly preferable. Specific exanples include the

fol |l owi ng conpounds: bi s(perhydroqui nol i no) di net hoxysi |l ane, 20
bi s( per hy @opatdiphal (ipe@hdideibhiexysihalénc) dimethoxysilane,

bi s( per hydr oi soqui nol i no) di net hoxysi | ane,

bi s( per hpartgildeeuhydrioga)cicdtiney ddmeahexysilane,

et hyl ( per

hydr oqui nol i no) di met hoxysi | ane,

et hyl ( pebyndipeodyidroliistadinedinol gsneshexygslane,

n- propyl (
n- propyl (
i sopr opyl

per hydr oqui nol i no) di met hoxysi | ane, _
i i (peqpiivdsiaavd ngiliaeh dipeithanygsilane,
(per hydr oqui nol i no) di net hoxysilane, 24 1 0 S E P 2004

i sopr Bpy lissernepyldipssquidistisesudinedike s meshexysilane,

but yl ( per

hydr o 0) di met hoxysi | ane

ui nolin ) . )
butyl(peﬂnﬂﬂ?ﬁlﬁﬂﬁﬁhﬁﬂFQQH%ﬂQ%NﬁﬂﬁvgﬁFQHé?sllane-

i sopropyl
I sopr opyl

(per hydro uinclhnggdLnethox si.l an

PR RS St Hal I &%itﬁgﬁg,“la“e'

S G AT A g o

pentyl (peyf hlytg# P ueirr}l?}ll'drnOQQOL?”%%E%SOQL%Q‘%’thOXYSilane,

pent yl (pe‘?eﬁy

10

15

20

25

10 sogul nol 1 n o] ane,
isopentyl (perhydroquinolino) dimethoxysilane,

isopentyl (perhydroisoquinolino)dimethoxysilane,

cyclopentyl (perhydroquinolino)dimethoxysilane,

cyclopentyl (perhydroisoquinolino)dimethoxysilane,

cyclohexyl {perhydroquinolino)dimethoxysilane,

cyclohexyl (perhydroisoquinolino) dimethoxysilane,

phenyl {(perhydroquinolinc)dimethoxysilane, and

phenyl (perhydroisoquinolino}dimethoxysilane. These

compounds may be used either individually or in combination of

two or more. Of these, bis(perhydroquinolino}dimethoxysilane

and bis{perhydroisoquinolino)dimethoxysilane are preferable.
In addition to the above components, an organcosilicon

compound other than the above-described aminosilane compound

(hereinafter may be simply referred to as “component (D) ") may

be used for preparing the catalyst for olefin polymerization

of the present invention. As an example of such an

organosilicon compound (D}, a compound of the following formula

(3} can be given.

25




10 i sopentyl (per hydroqui nol i no) di net hoxysi | ane, 10 SEP 2004
i sopentyl (per hydroi soqui nol i no) di met hoxysi | ane,

cycl opentyl (per hydr oqui nol i no) di net hoxysi | ane,

cycl opentyl ( per hydr oi soqui nol i no) di met hoxysi | ane,

cycl ohexyl ( per hydr oqui nol i no) di met hoxysi | ane, 15

cycl ohexyl (per hydr oi soqui nol i no) di met hoxysi | ane,

phenyl ( per hydr oqui nol i no) di net hoxysi | ane, and phenyl

(per hydroi soqui nol i no) di methoxysi |ane. These conpounds may be used

ei t her |nd|V|duglly Qly. 1 N conblnatlon(% tmo or nore. of these,
bls(perhydroqu “%S&Pwethoxy3|lane d an
bi s( per hydr oi soqui nol i no) di net hoxysi | ane are preferable. In addition to

t he above conponents, an organosilicon conpound other than the

ooy e Moyt R ARG CTRUNG ct hal kol ﬁeefuggg.[a% y ggferred

to as conponeﬁ} Oor prepari aIy t for olefln

DBl i & gr}bO%Sa% ([553%leogt—:{e}]moyi %\{%3&" Oﬂ?ﬁf%%agﬁ oW ng ?‘or nu?Hﬁ 3) can

organ05|llcon conp

be given.;q25,41 pEPo%OQ4a8§9§'gQGB%) RY &)1 VARRIZAI1R B@p&@gbﬁhguéhly

represents an al kyl" group having™1 to 5 12 carbon atons, cycloal kyl group,

phenyl grpugs1 ¥irBip HHWIHY 1ald ¥lcaltdidat Ofis arcqlchblamw@mw pRdhyidual |y
represents an “al kyl group having 1 to 4 carbon atons, cycloal kyl group,

phenyl  of:ip, Wil @redd, alm gy, or aralkyl greup, and q is an
i nt eger satlsfylng an inequality of 0 < g <_ 3. 10 As specific exanples,
phenyl al kgxysidmnim tedday | s thisdpsiiare inequality of 0 £ g < 3.

10 As specific examples, phenylalkoxysilane, alkylalkoxysilane,
phenylalkylalkoxysilane, cycloalkylalkoxysilane, and
cycloalkylalkylalkoxyeilane can be given.

As more specific examples of the above organosilicon
compound (D), di-n-propyldimethoxysilane,

15 diisopropyldimethoxysilane,
di-n-butyldimethoxysilane,
diisobutyldimethoxysilane,
di-t-butyldimethoxysilane,
di-n-butyldiethoxysilane,

20 t-butyltrimethoxysilane,
dicyclohexyldimethoxysilane,
dicyclohexyldiethoxysilane,
cyclohexylmethyldimethoxysilane,
cyclochexylmethyldiethoxysilane,

25 cyclohexylethyldimethoxysilane,

cyclohexylethyldiethoxysilane,

dicyclopentyldimethoxysilane,

26




phenyl al kyl al koxysi | ane,
cycl oal kyl al kyl al koxysi | ane
above organosilicon
di i sopropyl di net hoxysi | ane,
di i sobut yl di met hoxysi | ane,

cycl oal kyl al koxysi | ane,

conmpound (D),

and
can be given.

di - n- but yl di met hoxysi | ane,
di -t - butyl di net hoxysi | ane,

di - n- but yl di et hoxysi | ane,

20 t-butyltrinmethoxysil ane,

di cycl ohexyl di net hoxysi | ane,

di cycl ohexyl di et hoxysi | ane,

15

1.0 SEP 2004

As nore specific exanples of the
di - n- propyl di met hoxysi | ane,

cycl ohex i @i Wpdn¥sh et siohdae 1 ag)¥¢! ohexyl met hyl di et hoxysi | ane,
cycl ohexyl et hyl di met hoxysi | ane, cycl ohexyl et hyl di et hoxysi | ane,
di cycl opesictlofierin@mehiylldime tHexl sQ 186, 2004 di cycl opent yl di et hoxysi | ane,
cycl opent yl met hyl di met hoxysi | ane, cycl opentyl met hyl di et hcxysi | ane,

cycl openteycaidpeindivateatydidiendcxysdyanehexyl cycl opent yl di met hoxysi | ane,
cycl ohexyl cycl opent yl di et hoxysi | ane,

3- et hyl opdicpeatydyednicditetihdixystilanesi | ane,

4- et hyl cycl ohexyl cycl opent yl di met hoxysi | ane, and

3, 5- dbnetdwyd lopexohewd lopsndpyditiyletiheetyisdipsiel, ane can be

cyclohexylcyclopentyldiethoxysilane,

25

3-methylecyclohexylcecyclopentyldimethoxysilane,

4 -methylcyclohexylcyclopentyldimethoxysilane, and
3,5-dimethylcyclohexylcyclopentyldimethoxysilane can be

10

given. These organosilicon compounds (D} can be used

individually or in a combination of two or more.

In the case where the above components (D) are used in
combination, the preferable combinations with the above
components (C) are as shown in Table 1.

15
TABLE 1

Component {C) Component (D)

M
(@)
(3}
(4)
(©)

Bis{perhydreisoquinolino)dimethoxysilane | Diisopropyldimethoxysilane

Bis(perhydroisoquinolino)dimethoxysilane | Diisobutyldimethoxysilane
Bis(perhydroisoquinolino)dimethoxysilane | Cyclohexylmethyldimethoxysilane

Bis{perhydroisoquinoling)dimethoxysilane | Dicyclopentyldimathoxysitane

Bis{perhydroisoquinolino}dimethoxysilane | Cyclohexylcyclopentyldimethoxysilane

Olefins can be polymerized or copolymerized using the

catalyst for olefin polymerization of the present invention.

20 As olefins, ethylene, propylene, l-butene, 1l-pentene,

4 -methyl-1-pentene, vinyl cyclohexane, and the like can be used
either individually or in combination of two or more. Of these,

ethylene, propylene,

and l1l-butene can be suitably used. &




10 gi ven. These organosilicon conpounds (D) can be used individual{ygSeP N
a conbination of two or nore. In the case where the above conponents (D)
are used in conbination, the preferable conbinations with the above
conmponents (C) are as shown in Table 1. 15 TABLE 1 Conponent (C)Conponent
(D) (1) Bi s(perhydroi soqui nol i no)di net hoxysi | aneDi i sopropyl di net hoxysi | ane
(2) Bi s(per hydroi soqui nol i no) di met hoxysi | aneDi i sobut yl di net hoxysi | ane

(3) Bi s(perhydroi soqui nol i no) di met hoxysi | aneCycl ohexyl net hyl di met hoxysi | ane

(4) Bi s( pejaiptdicRi1eedy pobf 8036l dRhRex%si 4 mg/ygxéaleqpeﬁwﬂ) ' éﬁ@hﬁ?xyé i | ane

(5) Bi s(perhydroi soqui nol i no) di net hoxysi | ane | ohexyl cycl opent yI di net hoxysi

| ane A efdop®1¢@ieriie cAOhMTE ictd@roble@paky Mexd ZzeTe i 10cd he catal yst for

ol efin polynmerization of the present invention. 20 As ol efins, ethylene,
propyl eneopbliyticarieed] - pahiydrae,41rbubghel - pepeaneneyi nyl cycl ohexane, and
the like can be used either individually or in conbination of two or nore.
Ot hese 4 -mettigilene peprtemd, eneny hiegclohekane, cand beesliiteabay hesesledA 27 1 0
SEP 2004 particularly preferable olefin is propyl ene. Propyl ene nay be
copol §nerdizderin@ivi dieal by efri i conbivhéfionoft bwbeor nopel yradf these,

et hyl ene, 1-butene, 1-pentene, 4-nethyl-I|-pentene, vinyl cycl ohexane, and
the |ike iy isae dad 3 -diutiese jcadi biedgalitgbdy ugedonbi nation of two or

more. OF these, ethylene and 1-butene can be suitably used. The ratio of
each conponent Th€edatdon&f &3&8i FrEaPpgnt used is not’specifically

limited inasmuch as such a ratio does not influence the effect
of the present invention. Usually, the component (B} is used

10 in the amount of 1 tc 2000 mols, and preferably 50 to 1000 mols,
per one mol of titaniumatom in the component {A). The component
(C) is used in the amount of 0.002 to 10 mols, preferably 0.01
to 2 mols, and particularly preferably 0.01 to 0.5 mols, per
one mol of the component (B). If the component (D) is used in

15 combinaticon, the amount is 0.002 to 10 mols, preferably 0.01
to 2 mols, and particularly preferably 0.01 to 0.5 mols, per
one mcl of the component (B) and 0.01 to 100 mols, preferably
0.1 to 10 mols, and particularly preferably 0.1 to 1 mol, per
one mol of the component {(C).

20 Although the order of contact of these components is
optional, it is desirable to first add the organoaluminum
compound (B) to the polymerization system, then cause the amino
silane compound {C) or a mixture of the components (C) and (D)
to contact the organcaluminum compound (B), or cause the

26 component (C) and component (D} in an optional order to contact

the organcaluminum compound (B), and cause the solid catalyst

component (A) to contact the resulting mixture. A method of




limted i nasnuch as such a ratio does not influence the effect of thq0§Ep 2004
present invention. Usually, the conponent (B) is used 10 in the anmpbunt of 1
to 2000 nols, and preferably 50 to 1000 nols, per one nol of titanium atom
in the conponent (A) . The component (C) is used in the ambunt of 0.002 to
10 nols, preferably 0.01 to 2 nols, and particularly preferably 0.01 to
0.5 nols, per one nol of the conponent (B) . If the conmponent (D) is used
in 15 conbi nation, the anbunt is 0.002 to 10 cools, preferably 0.01 to 2
mol e, andopaihbCHl saty1pselsy alldidy Ghd 0rgahod@ufinBAr coppsun®! (Bf the
conponent (B) and 0.01 to 100 cools, preferably 0.1 to 10 nols, and

parti cul abl ¢hdpohigmaitiva®ibnt oydtém| sepRirateny dis g tthe conponent (C). 20
Al t hough the order of contact of these conponents is optional, it is

desi r abl €Al otd idesit aadd theecangensast L) nomtheonpapadeaBs (@O thda (D),

pol yneri zati on system then cause the am no silane compound (C) or a

m xt ur e ehdt ieeddnponbat sofGcted ¢dMporenicoit)aend kempoganbal Qi mmim
conmpound (B), or cause the 25 conponent (C) and conponent (D) in an

opt i omal tbedesmponenns alct) anfe(lr genvze peilymerdeapdondsyB)em dsdats@se t he
solid catal yst conponent (A) to contact the resulting m xture. A method of
28 10 SEP pvefeoradhe embogtigiepdt. bjtdddpagsihbe drginvbheriimpravenpbend (B)
to the polynerization system separately causing the conponent (A) to
contact CREFFSoRERLVEEY aFaIHE SYRFOAER 3NE OFYATRI(DPe PTaRAXF&e8i ng t he

contacted conponent (A) and conponent (C) or 5 the co onents_&C{l and (D)
to the pQfyhes FESULSARGRILANGS DYILH N2 PrEv LS TRhPIXFRTES
possi bl e urt her i

o&ot e componggko%g)tggd component (C) or the components (C])
10 and (D).

The polymerization of the present invention can be
carried out either in the presence or in the absence of an organic
solvent. Olefin monomers such as propylene may be used either
in a gaseous state or in a liquid state. The polymerization

15 reaction is preferably carried out at a temperature of 200°C
or less, and preferably at 100°C or less, under a pressure of
10 MPa or less, and preferably 5 MPa or less. Either a
continuous polymerization system or a batch polymerization
systemmay beused for the polymerization reaction. In addition,

20 the polymerization can be completed either in one step or in
two or more steps.

Inpolymerizing olefins using the catalyst containing the
component (A), component (B), and component (C) (hereinafter
may be referred to as “main polymerization”), it is desirable

25 to proceed prepolymerization of the olefins prior to the main
polymerization to further improve the catalyst activity,

stereoregularity, properties of resulting polymer particles,
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catal yst activity agai nst hydrogen and crystalline properties of the

resul ting polyner by using a previously contacted mxture of the cbBp&Rab
(A) and conponent (C) or the conponents (C) 10 and (D). The pol ynerization
of the present invention can be carried out either in the presence or in

t he absence of an organic solvent. O efin nonomers such as propyl ene may
be used either in a gaseous state or in a liquid state. The polynerization
15 reaction iB preferably carried out at a tenperature of 2000C or |ess,

and pref SCabltaan 00" G R8Pl o AISRYL iog 19 WRR g hess, and

e
. S u
preferab a or less. I nuous polynerization systemor a

bat ch POLYTEHe2d %&@%;mﬁmnmbsuugegsf9{#@&%%@&i&éé&%rﬁ?&tion- In

addi ti on, I zat1 on can be conpleted either 1n one step or in

o or M hifry BoRShKTRELZBA. Ol G0 uahng.{ e epd! bysingomal N ng

the conponent nponent conponent er el naf may be

referred dohdheni §) RY ¥ORELERUWH compbhen (BFSAAGPOE the ¢Omponened
prepol yneri zation of the olefins prior to the main polynerization to

further imrqve chiepeakahyat ofCsiviis t& iR 19Merakiet ¥. 1PE8PEOG i @S Of
resulting polynmer particles, 29 10 SEP 2004 and the like. In addition to

the ol ef igFs tHeefoi Pol OLiARIfbr PO§ YA Hh&AEbBBon 8RAOMNEN,S thCHomposéyt ENe can
be used in the prelimnary polynerization. Specifically, after causing the
conponent {E)Akndy oGORhactohpen €otpareatr e( Bhr Bnelf araidwl acarponeatt5t¢C) in

the presence of olefins to prepolynerize 0.1 to 100 g

form the catalyst. 1In the case where the component (D) is used
in combination, it is possible to cause the component (A) to

10 contact the components (B} and (D} in the presence of olefins
during the prepolymerization and to use the component (C) during
the main polymerization.

Although the order of contact of the components and

monomers in carrying out the prepolymerization is optional, it

15 4is desirable to first add the component (B} to the
prepolymerization system in an inert gas or olefin gas
atmosphere such as propylene, cause the component (A) to contact
the component (B), and then cause one or more olefins such as
propylene to contact the mixture.

20 The polymerization of olefins in the presence of the
catalyst for olefin polymerization prepared by the process of
the present invention can produce colefin polymers with a
molecular weight distribution broader than that ¢of the pelymers
produced using a conventional catalyst. In addition, the

25 catalyst for olefin polymerization of the present invention

exhibits the same performance as conventional catalysts in

catalyst activity and the capability of producing polymers with
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of the polyolefins for 1 g of the conponent (A) , the conponent (B) and/or
t he conponent (C) are further caused to contact to formthe catalyih.EEqm
t he case where the conponent (D) is used in conbination, it is pos it§ ¥
cause the conponent (A) to 10 contact the components (B) and (D) in the
presence of olefins during the prepolynerization and to use the conponent
(© during the main polynerization. Although the order of contact of the
conponents and nonomers in carrying out the prepolynerization is optional,

it 15 igigdaskeabksrbguihtstyaddgdiea ciamangnttHeBlcdtalyze pitepakyneri zation
systemin an inert gaS or olefin gas atnosphere such as propyl ene, cause

the COWPP_B%BtenQAin{r@n@P@ﬁ atds vleltd e6APOPREE {Bprodutd pbepmeasseiwine or
nore ol efins such as propylene to contact the m xture. 20 The

pol ynmer i zabi Oad&F m1@icunri We i fet @ietenda tabnt ehiTamaliytaihahgotisd i n

pol yneri zation prepared by the process of the present invention can
produce cehehilpspohytEvsStwidid @ryerbaciharpnepghties stf ithet pohymeader than
that of the polymers produced using a conventional catalyst. In addition,
the 25 catalyst for olefin polynerization of the present invention
exhibits the sanme performance as conventional catalysts in catalyst
activityEXMUPIIES capability of producing polynmers with 30 1 0 SEP 2004 hi gh
stereoregularity. Specifically, the catalyst of the present invention has
been confirmedThe predest povgmeienvitihl he Kesaddbatoliacmprae dekgyht

di stribution, while maintaining the catalyst activity and crystalline
propertiéy'@ﬁqﬂﬂéqﬁ”yﬂéﬁ§:Should not be construed as” limiting the

present invention.
10 Example 1
{Preparation of solid catalyst component)

A 2,000 ml round bottom flask equipped with a stirrer,
of which the internal atmosphere had been sufficiently replaced
by nitrogen gas, was charged with 150 g of diethoxymagnesium

15 and 750 ml toluene to prepare a suspension. The suspension was
added to a solution of 450 ml of toluene and 300 ml of titanium
tetrachloride in another 2,000 ml round bottom flask equipped
with a stirrer, of which the internal atmosphere had been
sufficiently replaced by nitrogen gas. The suspension was

20 reacted at 5°C for one hour (low temperature aging process).
After the addition of 22.5 ml of di-n-butyl phthalate, the
mixture was heated to 90°C and reacted for two hours with
stirring (first process). After the reaction, the resulting
reaction mixture was washed four times with 1,200 ml of toluene

25 at 80°C (intermediate washing). After the addition of 1,200
ml of toluene and 300 ml of titanium tetrachloride, the reaction

mixture was heated to 112°C and reacted for two hours with
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5 EXAMPLES The present invention will be described in nore detail b

exanpl es, which should not be construed as |imting the present i1rﬂ/§Eﬁ k.
10 Exanple 1 (Preparation of solid catal yst conponent) A 2,000 m round
bottom fl ask equi pped with a stirrer, of which the internal atnosphere had
been sufficiently replaced by nitrogen gas, was charged with 150 g of

di et hoxymagnesi um 15 and 750 ml tol uene to prepare a suspension. The
suspensi on was added to a solution of 450 m of toluene and 300 m of

titani umgtletiaghl 96t sed igtriather ree QAR eFnetadRed POIK G Ghaske &l pped

with a stirrer, "of which the internal atnosphere had been sufficiently

repl aced phy cRiskl @@ee FapeatlRd suceensren V@ b d4PAGRA rdlack@ohor one hour
(Il ow tenperature aging process) After the addition of 22.5 m of

di - n- but wli xghirkahas eadha savehurignesi brat,ad o a1 WChapdaneant ed°¢or two
hours with stirring (first process) . After the reaction, the resulting
react i on fiidtleed ,Wasadndshed tousbtai®sa Wdlidl c3@A1s totompbhene £5) at 80C
(intermedi ate washing) . After the addition of 1,200 m of toluene and 300
m of 5ti tianthe fetmachlaoppddert heTheaohnitent of xt ivanivas ineahedsdid 12C and
reacted for two hours with 31 2004 stirring (second process) . The
i nt er nedicatte lysshicegpeme nde oavsd anglycedsandr Eonpgebbeble ohc® wbke. The
resulting reaction mxture was washed seven tinmes with 1, 300 m of
hept ane at 40C1
(Preparation of polymerization catalyst and polymerization)
A 2.0 1 autoclave egquipped with a stirrer, of which the
10 internal atmosphere had been entirely replaced by nitrogen gas,
was charged with 1.32 mmol of triethylaluminum, 0.13 mmol of
bis({perhydroisoquinolino)dimethoxysilane, and the above solid
catalyst component (A}, in terms of the titanium atom contained
therein, in an amcunt of 0.0026 mmol, thereby forming a
156 polymerization catalyst. Then, with the addition of 2.0 1 of
hydrogen gas and 1.4 1 of liquid propylene, the
prepolymerization was carried out for 5 minutes at 20°C,
followed by heating the prepolymerized product, and the main
polymerization was carried out for one hour at 70°C. The

20 polymerization activity per 1 g of the s0lid catalyst component

was calculated according to the following formula.

Polymerization activity =

Produced polymer (F) (g} / Solid catalyst component (g)

25

The polymer (G) insoluble in n-heptane determined by

extracting this polymer for 6 hours in boiling n-heptane was
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filtered, and dried to obtain a solid catal yst conponent (A) 5 in the form

of a powder. The content of titaniumin the solid catalyst conpqqgggP B
anal yzed and found to be 2.9 wt% (Preparation of polynerization/'c I?@t
and pol ynerization) A 2.0 1 autocl ave equipped with a stirrer, of which
the 10 internal atnosphere had been entirely replaced by nitrogen gas, was
charged with 1.32 mmol of triethylalumnum O0.13 nmmol of bis

(per hydr oi soqui nol i no) dine thoxys i |lane, and the above solid catalyst

corrpone%eééareza Ned fdBeAidd @ He HRBbYRLALAM £0Rd b ech ¢ Nefsi1hbaied an

anount of 0.0026 mml, thereby formng a 15 polynerization catal yst. Then,

wi th the;gddsii PRgOh - RePrdnof (nydfﬁglﬁﬁ&%lmﬂ--afbcjoﬁidg Gy ¢neropyl ene,

the prepolynerization was carried out for 5 mnutes at 20C, followed by
heating tHe16%weRG! ¥oBRhZEd product, and the main polynerization was

carried out for one hour at 70C. The 20 polymerization activity per 1 g of
the solid catal yst conponent was cal culated according to the foll ow ng
formul a. Polynerization activity Produced polymer (F)(g) / Solid catalyst
conpanent (g) BB dhecpogy/meF) (69 1 nsoluble in n-heptane determ ned by
extracting this polyner for 6 hours in boiling n-heptane was 32 10 SEP 2004
nmeasured to determ ne the proportion of conponents insoluble in boiling
n- heptane (H') in this polynmer according to the following formula. 5 H =
(G (g) / (F) ¥Xylene soluble components (XS) in the polymer were
determined as follows. Method for measuring xylene soluble
components: 4.0 g of the polymer was added to 200 ml of p-xylene
{0 anddissolvedwhilemaintaining themixture at theboilingpoint
{138°C) over two hours. The mixture was cooled to 23°C and the
soluble matters were separated from insoluble matters by
filtration. The soluble components were dried with heating,
and the polymer thus obtained was determined as xylene soluble

15 components (wt%). The melt index {MI) of the polymer was

determined according to the test method conforming to ASTMD1238

or JIS K7210.

(Molecular weight distribution of polymer)

20 The molecﬁlar weight distribution of polymers was
evaluated by the ratio (Mw/Mn) of the weight average molecular
weight (Mw) to the number average molecular weight (Mn) and the
ratio (Mz/Mw) of the Z-average molecular weight (Mz) to the
weight average molecular weight (Mw), measured by cross

25 fracticonation chromatography (CFC) using CFC T-150B

(manufactured by Mitsubishi Chemical Corp.) under the following

conditions.
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Xyl ene sol ubl e conponents (XS) in the polynmer were determ ned a? %Iw
Met hod for neasuring xylene sol uble conponents: 4.0 g of the polp S
added to 200 m of p-xylene |10 and dissolved while naintaining the m xture
at the boiling point (138C) over two hours. The m xture was cooled to 23C
and the soluble matters were separated frominsol uble matters by
filtration. The sol uble conponents were dried wth heating, and the

pol ymer thus obtained was determ ned as xyl ene sol uble 15 conponents (W% .

The melt indexgoM,inef §08:PRIYFEEeNRSne desirgy ned according to the test
met hod conformng to ASTM D1238 or JI'S K7210. (Mol ecul ar wei ght

di stribution obepgky¥aBlite201dhecmpseeyl ar wei ght distribution of polyners
was evaluated by the ratio (Mv M1) of the weight average nol ecul ar wei ght
(Mv) to the nupbetmavegng@eotecubarapemght (M) and the ratio (Mz/ Mv) of
the Z-average nol ecul ar weight (Mz) to the weight average nol ecul ar wei ght
(Mnv), neasur edshgipteoasn2bntracionnad i 9Nl chnosat o aphls o GAG)oDCHE)Ng CFC
T-150B (manufactured by Mtsubishi Chem cal Corp.) under the foll ow ng
condi i ons. 33Cha®gBEPm@0G04:S0L¥eml: o-di chl orobenzene (ODCB) Tenperature:
14320 (SEC) Col um: Shodex GPC UT-806M Sanpl e concentration: 4 g/1-ODCB
(200 ng/ 50 nl - BDEW) rabeChdr Gemddwint: 0.5 M Flowrate: 1.0 m/nin

Temperature: 0°C to 140°C

{Measurement of polydispersity index (PI})
10 Polydispersity index (PI) was measured using a dynamic
stress rheometer (DSR) using SR-500 manufactured by Rheometric
Scientific, Inc. Additives described below were added to
samples to prevent the samples from becoming deteriorated due
to heat.
15 Measurement mode: Frequency sweeping mode
Temperature: 200°C
Stress: 2,000 dyn/cm?
Frequency range: 100 to 0.1 rad/sec.
Additive: A slurry prepared by mixing 4 g of

20 2,6-dibutyl-p-cresol, 8 g of DLTP (Lasmit), 2 g of calcium
stearate, 6 g of Mark 260 (ADK STAB), and 200 ml or more
of acetone was added to the polymers in the following
ratio.

Ratio (slurry/polymer): 5 ml/5 ¢

25

Polymerization activity, heptane insoluble (HI}, melt

index (MI), xylene soluble (XS), molecular weight distribution




Tenperature: 0C to 140C (Measurenent of polydispersity index (Pl))

Pol ydi spersity index (Pl) was neasured using a dynamc stress rheoﬁbﬂSEP2%£
(DSR) using SR-500 manufactured by Rheometric Scientific, Inc. Additives
descri bed bel ow were added to sanples to prevent the sanples from beconm ng
deteriorated due to heat. 15 Measurenent node: Frequency sweepi ng node
Tenperature: 200C Stress: 2,000 dyn/cnR2 Frequency range: 100 to 0.1

rad/ sec. Additive: A slurry prepared by mxing 4 g of 20 2,

6- di but yimyahgseha $ue/maf) DLJEa(bawaiaperﬁlg{ ofndal Cipm Stearate, 6 g of
Mark 260 (ADK STAB) , and 200 or nore of acetone was added to the

pol yner sgeBetiBefiOi honaBle natlo. Ratio (slurry/polyner): 5 mM/5 g 25
Pol yneri zation activity, heptane insoluble (H), nelt index (M), xylene
soluble (XS), nolecular weight distribution 34 10 SEP 2004 (Mw~ Mh) and
(Mz/ Mv), and pol ydi spersity index (Pl) are described in Table 2. Exanple 2
5 (PrepaEaampheof solid catal yst conponent) A 2,000 ml round bottom fl ask
equi pped with a stirrer, of which the internal atnosphere had been
suf fiki ePrpprepkdondof solid catalyst component)
A 2,000 ml round bottom flask equipped with a stirrer,

of which the internal atmosphere had been sufficiently replaced

by nitrogen gas, was charged with 150 g of diethoxymagnesium

and 750 ml toluene to prepare a suspension. The suspension was

0 added to a solution of 450 ml of toluene and 300 ml of titanium
tetrachloride in another 2,000 ml round bottom flask equipped
with a stirrer, of which the internal atmosphere had been
sufficiently replaced by nitrogen gas. The suspension was
reacted at 5°C for one hour (low temperature aging process).

15 After the addition of 22.5 ml of di-n-butyl phthalate, the
mixture was heated to 100°C. Then, 30 ml of cyclic polysiloxane
(decamethylcyclopentasiloxane “TFS-405" manufactured by GE
Toshiba Silicones Co., Ltd.) was added. The mixture was heated
to 105°C and reacted for two hours with stirring (first process}.

20 After the reaction, the resulting reaction mixture was washed
four times with 1,300 ml of toluene at 80°C (intermediate
washing). After the addition of 1,200 ml of toluene and 300
ml of titanjium tetrachloride, the reaction mixture was heated
to 112°C and reacted for two hours with stirring (second process}).

25 The intermediate washing and second process were repeated once

more. The resulting reaction mixture was washed seven times

with 1,300 ml of heptane at 40°C, filtered, and dried to obtain
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by nitrogen gas, was charged with 150 g of diethoxymagnesium and 750 mi

tol uene to prepare a suspension. The suspension was . LO added to a 1.0 SEP 2004
solution of 450 m of toluene and 300 m of titanium tetrachloride iﬁ
another 2,000 ml round bottom flask equipped wth a stirrer, of which the

I nternal atnosphere had been sufficiently replaced by nitrogen gas. The
suspension was reacted at 5C for one hour (low tenperature aging process)

15 After the addition of 22.5 m of di-n-butyl phthalate, the mxture was

heated tg 109fa dheRiys0 SbmpbnéNEl (£) POl e @¥2ME0E a powder. The
(decanet hyl cycl opent asi | oxane "TFS-405" manufactured by GE Toshi ba

Siliconegofentldfdt) tasunddethe 5ae id od tH 168 sRSohesh &t wae G al react ed
for two hours with stirring (first process) . 20 After the reaction, the

resul ti ngnae@etina@ntsi yeupeiwasswashed four times with 1,300 m of tol uene
at 80C (internediate washing). After the addition of 1,200 m of toluene
and 300 nl ofatpbapmepitetiachtatatiest tinees rimoegdosd And@ ure was heated to
112C and reacted for two hours with stirring (second process) . 25 The
i nt er fredpallgmeasBiandoamna s ezond adr ogesis bee sameppanrdr e én Eroamplerhe
resulting reaction mxture was washed seven tinmes wth 1, 300 nl of
hept ane at &0t fbrarsihg &hd sihrliigidca ba s acomBSne 0t SERT20G4E abavs i d
catal yst conmponent (A) in the formof a powder. The content of titaniumin
t he sol i heanalgculapmedradrt dhgsrahutjondf She PONRET yasceBaluaked A
pol ynmerization catal yst was prepared and 5 polynmerization was carried out
in the s&M frAen@clydisperedyl dndex dRdeépvafopeatnrgdt b SBei PRt al yst
conmponent prepared above. )
manner as in Example 1. The results are shown in Table 2.
10
Example 3
A polymerization catalyst component and a catalyst were
prepared and polymerization was carried out in the same manner
as in Example 1, except that dineopentyl 4-bromophthalate was
15 wused instead of di-n-butyl phthalate for preparing the solid
catalyst component. The molecular weight distribution of the
polymer was evaluated and the polydispersity index (PI) was
measured in the same manner as in Example 1. The results are

shown in Table 2. The content of titanium in the solid catalyst

20 component was analyzed and found to be 2.9 wt%.

Example 4
(Preparation of soclid catalyst component)
A 500 ml round bottom flask equipped with a stirrer, of
25 which the internal atmosphere had been sufficiently replaced
by nitrogen gas, was charged with 10 g of diethoxymagnesium,

1.5 g of aluminum trichloride, and 90 ml of toluene to prepare
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The nol ecul ar wei ght distribution of the polynmer was evaluated and the

pol ydi spersity index (Pl) was neasured in the sane nanner as in Exanpl 32
The results are shown in Table 2. 10 Exanple 3 A polynerization cat a{TBﬁP 00
conponent and a catal yst were prepared and polynerization was carried out
in the sane manner as in Exanple 1, except that dineopentyl

4- bronopht hal ate was 15 used instead of di-n-butyl phthalate for preparing
the solid catalyst conponent. The nol ecul ar wei ght distribution of the

pol ymer wasueyehsabad amgitéhecip®l yddspipdsidy INeaX dPlyitexs umeasured in
the sane manner as in Exanple 1. The results are shown in Table 2. The
content ekttrhchlbuidenatheosnl témparatyse, P2RecaipoRratwawsreaetiezed and
found to be 2.9 W% Exanple 4 (Preparation of solid catal yst conponent) A
500 M r ehddelindd toimd kasko @ywi phext iwirtilhga SThenger,. 3ahl oX5d v cibwu tyie

I nternal atnosphere had been sufficiently replaced by nitrogen gas, was
charged whithal@tg ahddi € hox piadieethyl polly $ipxdnamwitinenvisceswiay i de, and
90 ml of toluene to prepare 36 1 0 SEP 2004 a suspension. After the

addi t fon odf5 @2shiatof oonttaringna tugter eede ediddd . at Thodaxtunpavast ieated he

m xture was reacted while heating to 80C with stirring. Then, 3.3 m of

di - n- but o 13 Gaknd erandtedofar dfhemnet hid pot yredodate RAQdesE ) vi scosity 5
of 50 cst at roomtenperature were added. The mi xture was heated to 110C
and reactddeToFhe TRAFELQR (tde FRRETRdWRPE ddedd)d was removed and the

residue was washed three times with 88 ml of toluene at 75°C.
89 ml of toluene and 22 ml of titanium tetrachloride were added
10 and the mixture was stirred for 1.5 hours at 100°C (second
reaction process). The reactionmixture was washed eight times
with 83 ml of n-heptane at 40°C té obtain a solid catalyst
component. The content of titanium in the solid catalyst
component was analyzed and found to be 3.3 wt%. The content
15 of aluminum was 0.5 wt%.
A polymerization catalyst was prepared and
peclymerization was carried out in the same manner as in Example
1, except forusing the solid catalyst component prepared above.
The molecular weight distribution of the polymer was evaluated
20 and the polydispersity index (PI) was measured in the same

manner as in Example 1. The results are shown in Table 2.

Comparative Example 1
A 2,000 ml round bottom flask equipped with a stirrer,
25 of which the internal atmosphere had been sufficiently replaced
by nitrogen gas, was charged with 95.2 g of magnesium dichloride,

442 ml of decane, and 3%0.6 g of 2-ethylhexyl alcohol. The
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After the reaction, the supernatant liquid was renoved and the residue was
washed three tines with 88 m of toluene at 75C. 89 nl of tol ueng REEP 2024
m of titaniumtetrachl oride were added 10 and the m xture was stirred for
1.5 hours at 100C (second reaction process) The reaction m xture was
washed eight tines wth 83 m of n-heptane at 40C to obtain a solid

catal yst conponent. The content of titaniumin the solid catalyst

conponent was anal yzed and found to be 3.3 w% The content 15 of al um num

was 0.5 wieufePRh¥NeehdabiontCasaty toMaSid HRRALLABLaR@l ¥Neri zati on was
carried out in the same manner as in Exanple 1, except for using the solid

cat al yst hemepenestspsepat £6n abave .3 ¢Toe gidRaU Ahnwgaghtle s rddydd on of
t he pol yner was eval uated 20 and the pol ydi spersity index (Pl) was neasured
in the sasethensokttisni an&Exenplwidturdeidestirsed @tshavre i fodalile 2.

Conparative Exanple 1 A 2,000 ml round bottomflask equi pped with a
stirrer, hols ob dhsshltdethatphntall iat maspldenidehadhbeeby soba L oy lay
replaced by nitrogen gas, was charged with 95.2 g of magnesi um di chl ori de,
442 M ohodeganepuandoBO0ibng Off tretdwplltiey it oalreomot emgéiea Srrd 0FEP20WU4
m xture was reacted at 130C for two hours to obtain a honogeneous sol ution.
21. 3 g oflphf Hdld bomogeaeicde vatubiidedvad addled sol2a0 ol afdkiteninmt ure was
stirred at 130C for one hour to dissolve the phthalic anhydride, thereby
obt ai ni n§e.krschéavddreoluBheonintwre wis dreates ity #19°Coob B2npeohit ure, 75
m of the honpgeneous solution was added to 200 m of titanium

diisobutyl phthalate was added, and the mixture was reacted for

two hours with stirring. After the reaction, the reaction

10 product was suspended again in 275 ml of titanium tetrachloride

and processed for two hours at 110°C. The resulting reaction

mixture was washed seven times with heptane at 40°C, filtered,

and dried to obtain a so0lid catalyst component in the form of

a powder. The content of titanium in the so0lid catalyst

15 component was analyzed and found to be 2.8 wt%. A

polymerization catalyst was prepared and polymerization was

carried out in the same manner as in Example 1, except for using

the sclid catalyst component prepared above. The molecular

weight distribution of the polymer was evaluated and the

20 polydispersity index (PI) was measured in the same manner as

in Example 1. The results are shown in Table 2.

Comparative Example 2
A polymerization catalyst component and a catalyst were
25 prepared and polymerization was carried out in the same manner
as in Example 1, except that cyclohexylmethyldimethoxysilane

was used instead of bis {perhydrocisoquinolinoc)dimethoxysilane
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tetrachl oride. The m xture was heated to 110C, 5.22 g of diisobutyl :
pht hal ate was added, and the nixture was reacted for two hours vj@AEP 2004
stirring. After the reaction, the reaction LO product was suspended again
in 275 mM of titaniumtetrachloride and processed for two hours at 110C
The resulting reaction mxture was washed seven tinmes with heptane at 40C
filtered, and dried to obtain a solid catalyst conponent in the formof a
powder . The content of titaniumin the solid catalyst 15 conmponent was

anal yzed sapd phrapad itng Re? sB1WaYcabalpetyeBhpéathen opialnsite MASPr epared
and polynerization was carried out in the sane manner as in Exanple 1,
except f gleigditn@disithabe@liicth ot ahvsbotowpeneat piapasediaalngecthdhe

nol ecul ar wei ght distribution of the polyner was eval uated and t he 20

pol ydi speiodiyidy sipedexd tyPlhi)deas (PEASWS £dnédsd el SameheRafme Aannkh dxanple 1.
The results are shown in Table 2. Conparative Exanple 2 A polynerization
cat al yst ieomxamgilte and Bheatrabybtswere sRowpriparaslanzl. pol yneri zati on was
carried out in the sane manner as in Exanple 1, except that

cycl obexyl net hyl di met hoxysi |l ane was used i nstead of

bi s' per hydr oi soqui nol i no) di net hoxysi | ane 38 1CSEP2004' for preparing the
solid catal yst conponent. The nol e@MB&E 2wei ght distribution of the pol yner

was evalluat ed and| Pagmesaliond spg sifty dei )] was ngasuredf I n the sane
manner gs Examplexapl eAdlivityThelr “%(,lnf t S(gﬁtmin? q /o)i NMWvAIM @ Mz/M& [TABUE 2
{g-PP/g-cat.)
Example 1 43500 98. 7.0 1.6 129 141 8.0
Example 2 45500 98.5 6.5 1.4 10.5 13.2 7.5
Example 3 46300 07.8 13 2.0 14.2 50.4 7.9
Example 4 41700 96.5 9.5 35 15.3 511 8.2
Comparative 35400 98.1 45 23 9.6 129 7.1
Example 1
Comparative 48400 98.2 6.8 1.7 6.6 9.0 43
Example 2

As can be seen from the above results, polymers produced

by using the catalyst of the present invention has

10 stereoregularity equivalent to or higher than that of the
polymers obtained by conventional catalysts shown in
Comparative Examples 1 and 2, as well as a remarkably broader
molecular weight distribution represented by Mw/Mn or Mz/Mw.
In particular, the high Mz/Mw ratio indicates an increase of

15 polymers in a high molecular weight region, resulting in a
remarkably brecadened molecular weight distribution.
Furthermore, notwithstanding the broad molecular weight
distribution, the highmelt index (MI) possessed by the polymers
prepared in Examples, equivalent to or higher than that of the

20 polymers produced in Comparative Examples 1-and 2, indicates

high activity against hydrogen of the catalyst.
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Pol ynmeri zation M XS ExanpleActivity (wH % (g/ 10m n) (wt o) Mv/ NhNk{ MaPI
-PPJ -cat. Exanple 14350098.37.01.612.914.18.0 Exanpl e 0 SEP 269
24550098. 56. 51. 410. 513. 27. 5 Exanpl e 34630097. 8132. 014. 250. 47. 9 Exanpl e
44170096. 59. 53. 515. 351. 18. 2 Conpar ati ve3540098. 14. 52. 39. 612.97.1 Exanple 1
Conpar at i ve4840098. 26. 81. 76. 69. 04. 3 Exanple 2 As can be seen fromthe above
results, polynmers produced by using the catalyst of the present invention
has 10 stereoregularity equivalent to or higher than that of the polyners
obt ai ned by conventional catalysts shown in Conparative Exanples 1 and 2,
as well as a remarkably broader nolecular weight distribution represented
by Mv MhiapuNrkiar apprpaasizculrgr, the high M/ Mv ratio indicates an

i ncrease of 15 polyners in a high nolecular weight region, resulting in a
remar kably broetlefé polenekar wivehgat bdosirmblédwlar watigher nor e,
notw t hst andi ng the broad nol ecul ar weight distribution, the high nelt

i ndex (Mdjispgedibesden bynthHweopohynedshy podyaeedzingkdsefies useggi viaé ent to
or higher than that of the 20 pol yners produced in Conparative Exanples 1
and 29 i nditedtvyets of the present invention, while maintaining the high

stereoregularity cf the polymers. Polymers have increased
melting viscoelasticity, whereby the problem of restricted
application due to impaired fabrication properties and
appearance of the products can be sélved. In addition, the
10 catalyst exhibits activity against hydrogen egquivalent to or
higher than the activity exhibited by conventional catalysts,

whereby polymers with a high melt flow rate can be obtained.




hi gh activity agai nst hydrogen of the catalyst. 39 10 SEP 2004 INDUS‘ﬂRﬁE&Lml‘
APPLI CABI LITY O efin polynmers with a broad nol ecul ar weight distribution

can be obtained by polynerizing olefins using the 5 cht AMENDMERT
present invention, while maintaining the high ster eorewﬁm g
pol yners. Polynmers have increased nelting viscoel asti

probl em of restricted application due to inpaired fabrication properties
and appearance of the products can be solved. In addition, the 10 catal yst
exhibits activity agai nst hydrogen @dd™fal ent to or higher than the
activity exhibited by conventional catalysts, whereby polynmers with a high
melt flow rate can be obtained. 40 10 SEP 2004 AMENDMENT UNDER PCT19
CLAIMS 1. A catalyst for olefin polynerization conprising: (A a solid
catal yst conpohent paephyetd bHyr cohéfin i pal ¥regr bz @t thal dangymesgivesi um (b)) a
tetravalent titanium halide conpound, and (c) an el ectron donor conpound

t o one anot her {A] B) sabidrqpardatiamtoupooenpanedagfed he dogltagwiimg farnula [0
RIVAI B.p (1) wherein Rl represents an al kyl group having 1 to 4 carbon
atons} @digpiesumagrediwr.ofdbh aatehravakemttogeniandml idricpmpepn@sent s

and (c) an electron donor compound to one another,

{B) an organoaluminum compound of the following formula

(1),

10 : R,AL1Q:., (1)

wherein R! represents an alkyl group having 1 to 4 carbon atoms,
Q represents a hydrogen atom or a halogen atom,' and p represents
a real number satisfying the formula 0 < p =3, and

15 (C) an aminosilane compound of the following formula (2),

R?R%8i (ORY), (2)

wherein R? represents a perhydroquinolino group or
20 perhydroisoquinolino group, R® represents a perhydroqguinolino
group, perhydroisoquinolino group, an alkyl group having 1 to
12 carbon atoms, a cycloalkyl group, phenyl group, vinyl group,
allyl group, or aralkyi group, the R’ group being either the
same as or different from the R? group, and R! individually
25 represents an alkyl group having 1 to 4 carbon atoms, a

cycloalkyl group, phenyl group, vinyl group, allyl group, or

aralkyl group.




a real nunmber satisfying the formula O < p ;53, and 15 (C) an aninosilgEF ,
conpound of the following fornula (2), RZR3SI (OR4) 2 (2) wherein Ro} 0 2004
represents a perhydroqui nolino group or 20 perhydroi soqui nolino group, R3
represents a perhydroquinolino group, perhydroisoquinolino group, an al kyl
group having 1 to 12 carbon atons, a cycl oal kyl group, phenyl group, vinyl
group, allyl group, or aral kyi group, the R3 group being either the sane
as or different fromthe R2 group, and R4 individually 25 represents an

al kyl group haginghd d¢otdlget bivr alleEn polysleddlziayh ogr adpor@hrgytogr oup,
vinyl group, allyl group, or aralkyl group. 41 10 SEP 2004 2. The catal yst
for ol ef chapml yyewvhersimwnlseceaoldidngatalyet atomponevier @)n ishpreparedcat al yst
conponent (A) is prepared by contacting (a) a dial koxymagnesium (b) a
tetraval bnt conthaniom Hal}i de diadpourdaghepiam, el(btt aonedpavalentrpound, and

5 (d) an aromatic hydrocarbon to one another. 3. The catalyst for olefin

pol yneri zatapaumchat idagcempowhdi nicd, anhetechrohalmuin doogbahdst andnponent
(A) is prepared by contacting (a) a dial koxymagnesium (b) a tetraval ent

10 ti% anitdin Aal prdemasigodydrocarbam dbeoneoandbher -conpound, (d) an
aromati ¢ hydrocarbon, and (e) a polysiloxane to one another. 4. The

catal yst for olefin polynerization according to claim1, wherein the

di al koxymagnesium (a) is 15 di ethoxymagnesium 5. The catal yst for olefin

polynerization3ac€BPd?ﬁba%BSt for olefin polymerization according to
claim 1, wherein the solid catalyst component (A) is prepared
by contacting (a) a dialkoxymagnesium, (b} a tetravalent

10 titanium halide compound, (¢} an electron donor compound, (d4)

an aromatic hydrocarbon, and (e} a polysiloxane to one another.

4. The catalyst for olefin polymerization according to
claim 1, wherein the dialkoxymagnesium {(a) is

15 diethoxymagnesium.

5. The catalyst for olefin polymerization according to

claim 1, wherein the electron donor compound (¢) is a phthalic

acid diester.

20
6. The catalyst for olefin polymerization according to
claim 1, wherein the electron donor compound (¢} is a phthalic
acid diester derivative.
25 7. The catalyst for olefin polymerization according to

claim 6, wherein the phthalic acid diester derivative is

4 -bromophthalic acid diester.
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claim1, wherein the electron donor conpound (c) is a phthalic acfgSEP jont
diester. 20 6. The catalyst for olefin polynerization according to claim
1, wherein the electron donor conmpound (c) is a phthalic acid diester
derivative. 25 7. The catalyst for olefin polynerization according to
claim®6, wherein the phthalic acid diester derivative is 4-bronophthalic
acid diester. 42 10 SEP 2004 B. A process for polynerizing ol efins
characterized by polynerizing or copolynerizing olefins in the presence of
a catalyst for olefin polynerization conprising: 5 (A a solid catalyst
conponent prepared by contacting (a) a dialkoxymagnesium (b) a
tetraval ent tigam prddsdef cxomedynedrizdmdg otpfadnsetkRaraobeddBod spnpound
to one another, (B) an organoal um num conpound of the follow ng fornmula 10
R1pAl B-pelfhenheirgnoRlcoppilegsenising alkyingr bnpthavpngsdnte d4f car bon
atons, Qrepresents a hydrogen atomor a hal ogen atom and p represents
15 a reatahatpet fari oipifng phéyhermmhbiOnccpmpbBsinad (C) an ami nosil ane
conmpound of the following formula (2), R2ZR3Si (OR4)2 (2) 20 wherein R2
represents a péhhydsodiidmstiady s copponenparaphrsidbyandiaatdng éap, R3
represents a perhydroqui nolino

a dialkoxymagnesium, (b} a tetravalent titaniumhalide compound,

and (c) an electron donor compound to one another,

{B) an organocaluminum compound of the following formula
(1},
10

R',A1Q1 (1)

wherein R represents an alkyl group having 1 to 4 carbon atoms,
Q represents a hydrogen atom or a halogen atom, and p represents
15 a real number satisfying the formula 0 < p =3, and

{(C) an aminosilane compound of the following formula (2),
R?R*si (ORY), (2)

20 wherein R? represents a perhydroquinolino group or
perhydroisoquinolino group, R® represents a perhydroquinolino
group, perhydroisogquinoline group, an alkyl group having 1 to
12 carbon atoms, a cycloalkyl group, phenyl group, vinyl group,
allyl group, or aralkyl group, the R’ group being either the

25 same as or different from the R? group, and R! individually
represents an alkyl group having 1 to 4 carbon atoms, a

cycloalkyl group, phenyl group, vinyl group, allyl group, or
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group, perhydroisoquinolino group, an alkyl group having 1 to 12 Caiﬁ%ﬁ o
atons, a cycl oal kyl group, phenyl group, vinyl group, allyl group, P 2004
aral kyl group, the R3 group being either the 25 sane as or different from
the R2 group, and R4 individually represents an alkyl group having 1 to 4
carbon atons, a cycloal kyl group, phenyl group, vinyl group, allyl group,

or 43 1 0 SEP 2004' aral kyl group. 9. The process for polynerizing olefins
according to claim@8, wherein the solid catal yst conponent (A) is prepared
5 by contaabkgq gapug.di al koxymagnesium (b) a tetravalent titanium halide
conpound, (c) an el ectron donor conpound, and (d) an aromatic hydrocarbon
to one another. 10. The process for polynerizing olefins according to 10
claim8, wherein the solid catal yst conponent (A) is prepared by contacting
(a) a dial koxybagfibei pppcéby doreppdymeehgzingi cdefims hat¢eedtmgpound, (c)

an el ectron donor compound, (d) an aromatic hydrocarbon, and (e) a

pol ysi | oxdmdm 8, owker@bt hidre sp3 ifll cathéyptocensofient pdyksr bxepgreflefi ns
according to claim8, wherein the dial koxymagnesium (a) is

di et kbxyhagseditamting. (Ple apdded&kexyoagpelsyidri Abhgaokerra¥aderbrding to

20 claim 8, wherein_ the electron donor conpound (c) is a phthalic _acid

di est er. tiganina Bpdidescempopedynkt)i AtnglerErPRsSRID GRS ardi m 8,

wherein the el ectron dongor conpound QF) is a phthalic 25 acid diester
derivatidg) an aromatic hydrocarbon to one another.

10. The process for polymerizing olefins according to

10 claim 8, wherein the solid catalyst component (A) is prepared
by contacting (a) a dialkoxymagnesium, {b) a tetravalent

titanium halide compound, {(c¢) an electron donor compound, {d)

an aromatic hydrocarbon, and {(e) a polysiloxane to one another.

15 11. The process for polymerizing olefins according to
claim 8, wherein the dialkoxymagnesium (a) is

diethoxymagnesium.

12. The process for polymerizing olefins according to
20 claim 8, wherein the electron donor compound (¢) is a phthalic

acid diester.

13. The process for polymerizing olefins according to
claim 8, wherein the electron donor compound (c} is a phthalic

25 acid diester derivative,

14. The process for polymerizing olefins according to

claim 13, wherein the phthalic acid diester derivative is
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14. The process for polynerizing olefins according to claim 13, thFSEPZﬁd
the phthalic acid diester derivative is -44 10SEP2Ga4 4- bronophthalic aC|3
di ester. 15. (Anmended) The catalyst for olefin polynerization according to
claim1l1, wherein the solid catal yst conponent (A) 5 is prepared by a
process conprising suspendi ng the dial koxymagnesium (a) in the aromatic
hydr ocarbon (d) and causing the resulting suspension to contact the
tetravalent titaniumhalide (b) , then the el ectron donor conpound (c) ,
or by a4pbuomsphtbapicskngdsdépendirng t he di al koxymagnesium (a) 10 in the
aromati ¢ hydrocarbon (d) and causing the suspension to contact the

el ectron donor conpound (c), then the tetravalent titaniumhalide (b). 16.
(Amended) The process for polynerizing olefins 15 according to claimB,
wherein the solpd damanged) cBhponanalyayr fox piepinecdobymarpracies
conprising suspending the dial koxynagnesium (a) in the aromatic

hydr ocar Begogdingntic ¢laidt g vhereesuihe gsglidsperal vat tavmuemendt (Rhe
tetravalent titaniumhalide (b), then the electron donor conpound (c), or
20 by%a peoPEePad@dpbysian§rogeFenSionprinangi suRoepdaggGesh8m (a) in the
aromati c hydrocarbon (d) and causing the suspension to contact the

el ect r on dd@ddoxyBRIESFd urc)(a)t Han thiee arempid gl sydrocpekenufdharPde (b). 4-5

causing the resulting suspension to contact the tetravalent
titanium halide (b), then the electron donor compound (c), or
by a process comprising suspending the dialkoxymagnesium {a)
10 in the aromatic hydrocarbon (d) and causing the suspension to
contact the electron donor compound (c¢), then the tetravalent

titanium halide ({(b).

16. {Amended) The process for polymerizing olefins

15 according to claim 8, wherein the solid catalyst component (A)
is prepared by a process comprising suspending the
dialkoxymagnesium (a) in the aromatic hydrocarbon (d} and
causing the resulting suspension to contact the tetravalent
titanium halide {(b), then the electron donor compound (c}, or

20 by a process comprising suspending the dialkoxymagnesium (a)
in the aromatic hydrocarbon (d) and causing the suspension to
contact the electron donor compound (c), then the tetravalent

titanium halide (b).






