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PROCESS FOR PO.YNEIHM%MFI NS *159159* 5 TECHNI CAL FI ELD The present

i nvention relat%mMI yst for ol efin pol yneri zatjea=whch—ean— srapiuce
ol efin polyners nol ecul ar wei ght distributi i

whi | e mai nt ai ni ng hi*g®o3t ereoregul arity of the ol efin ForymeErS anad
process 10 for polymerizing ol efins. BACKGROUND ART Conventionally, a
nunber of processes for polynerizing or copolynerizing olefins in the
presence of a catalyst for 15 ol efis-pPhy#EE1 zation conprising a solid
cat al yst component contai ning magnesium titanium an el ectron donor

cornpound, and hal 09%13@. L.vishe FoRS@REFaN SOTRNRRALATIBR AND
and an organosilicon conpound have been proposed.

orga oun

For mmmﬂwm ‘W@Eﬁese \Procasisn edrPaoeMERRINGabLeRIRE (hereinafter
referred, % A) No. 63310/1982 and JP-A No. 63311/1982 propose a

met hod f O Bolyner|2|ng olefins with three or nore carbon atons, in which a
conbi ned catal yst conprising a solid catal yst conponent containing a
magnesi UNTECHRDOAM, FARELDt ani um conpound, and an el ectron donor, an

or ganoal um num 26 conpound, and an organosilicon conpound haV|ng a Si-0-C
bond i s used. HBeuEresdrdr dsentiose nedeeds tar @ patahesbskeridhefin
satisfactory for producing highly stereoregular polyners in a 1 hi gh
yiel d, fuPoheRerhpabiemsrhidi ctameﬁéoﬁ’esﬁo@‘sehm nedamegas Wi &8, 2 JrordNo.
3010/1988 proposes a catalyst for olefin merization and a process for
pol yner i zPAGSERERT e lighty Aas Brpretier d npt hd é‘%’a‘?]&ﬂ yailemaintaifning for

in po rization i ses ol i at al yst conpone prepared by
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di al k esi di ester an_aronmatic dlcarbox lic acid, aronatlc
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BACKGROUND ART
Conventionally, a number of processes for polymerizing
or copolymerizing olefins in the presence of a catalyst for
15 olefin polymerization comprising a solid catalyst 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 organoaluminum
26 compound, and an organosilicon compound having a Si-0-C bond
is used. However, because these methods are not necessarily

satisfactory for producing highly stereoregular polymers in a



10 one anot her, an organoal um num conpound, and an organosilicon conpound.
JP-A No. 315406/ 1989 proposes another catalyst for olefin polynerization
and a process for polynerizing olefins in the presence of this catalyst.
The catal yst for olefin 15 polynerization conprises a solid catalyst
conponent prepared by causing a suspension containing diethoxynmagnesi um and
al kyl benzene to contact titaniumtetrachloride, reacting the suspension
with phthalic acid dichloride, and causing the resulting solid product to
contact tjtaniumtetrachloride in 20 th esence of, .al kyl.benzen an
or ganoal uiﬁ%%uny %:%rr%buﬁéfhé%ﬁ EI‘FPB?‘Q%“F\%%'?I(?%o%%sgerrp"geutnh}&%/&aﬁ &9&%4404/ 1990
proposes a.gcalghyst for olefin polynerization conprising a solid titanium
cat al yst conponent contai ning magnesium titanium and hal ogen as the

essential 25 coppolapd s OPi @) 1eE Pr SUUALT N & 1ITRANGYMP1eEReUNd and a

titani um conpound one anot her, an organoal um num conpound cat al yst

cormonentpo@?ﬂeanz@waﬂoa%ﬁai&%&@ww&@ patghkstz2ng 608PORAENINn CMY ai ni ng
a cycl opentyl group, cyclopentenyl group, cycl opentadi enyl group, or a

derivag i vprebehB€SOf JtREPSat@byNE| | TR & aaQg@as floal opelffmeri zi ng or
copolynerizing olefins in the presence of this catalyst. 5 All of the
above- desperilpredrtpavioniamagir issrhaot ol @ cdtaiy st tampedekcaptaprradsul t s
in inproving the catalyst activity to enable onission of an ash-renoval
step for PEnbyPegseidndl ysthrkeatursravdered rrodt¢theoklimingd &% um fromt he
formed polynmers, inproving the yield of stereoregular polyners, and 10
i nprovi ngCPREaaLiRY| fialkexypagnesat wnysiiegteviely FrarRPahe
p nmerization, However, olefin polynmers obtained bﬁ Eplgngriziqg#olefins
u@hg a c8tspyeexybicAeidn aFARARS FYArecaLdirai APAgt hRR1YY A bkde ghl y
active catal yst conponent, an 15 otganoal um num conpound, and an,
or ganbbi | PRBTARRmAThaFEBeARUPHIAR GONBRIELLs S04 AD| PeIATMS Wit G
di stribution _narrower

compound.

JP-ANo. 315406/1989 proposes another catalyst for olefin
polymerization and a process for polymerizing 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 organoaluminum 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

26 components obtained by contacting a magnesium compound and a

titanium compound one another, an organoaluminum compound

catalyst component, and an organosilicon compound catalyst



than that of olefin polynmers obtained by polynerizing olefins using a
catalyst for olefin polynerization in which the conventional titanium
trichloride catal yst conponent is 20 conbined with an organosilicon
conpound and, optionally, an electron donor conpound as the third
conponent. The narrow nol ecul ar wei ght distribution |leads to a | ow nelting
vi scoel asticity of the polynmer, which gives rise to an inpaired outward
appearance of the final products (polyolefins). The 25 application of the

ol efin po it i i i have
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been put into practice in a

is using &%1&%&@&9&1 OF Y gRbupatld 08 det idRidivie plkvekeldrowd has wariaad
nol ecul ar wei ght distribution. However, the nulti-stage polynerization

i nvol ves agdesirbabke fEApy18Mricingi 68 dodt Yineatisdifgiohed@ind igprid tion of
a conplicated polynerization process and reclaimng of a chelating agent
used i n tpeepohyeesf zehioncatddrystNo. 7703/ 1991 proposes a process for
polymeri zing olefins in the presence of a catalyst for olefin

pol yner i zat i on Ko sing abowod 4 dkadrtidredimosateal bisin ado rpeahentl ogdetsai ni ng 10
magnesi um titanium hal ogen, and an el ectron donor as the essenti al
conponent Bavanabtgimed| ent¢alherbrpoiihkts ail mpresHag il dad@ly®t donor s
(organosiIicpn.conpoundai. The applicants claimthat the target polyolefin
with a brdabivibFedd arahee giisfiian Ph AT BRARCAAMPEALREAMEAT I IMOUMILS

iri | i cat.ed | ti-st | ization, Ho t
e  eneFREBLYBL TR S P FBAS CRbRROUFITA R EORBEE S EE) SEmash donor s
diggi | i zati kes t . |icated, A di ngly, bj ect
ol ne predERneFR, R s (o B8R Bel REBLRE0RTR ab RN el T Che

[ t. | {. te f [ i zat k on.
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nol ecul ar &ﬂ@%igééi%#bUtion by a sinple procedure while maintaining high

stereoregﬁ arity. SCLOSURE OF THE I NVENTION In view of this situation

the inventors ofodfeP! 6SEY it polymers obtained by polymerizing

olefins using a catalyst for olefin polymerization containing
this type of highly active catalyst component, an

15 organoaluminum compound, and an organosilicon 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

26 application of the olefin polymers must be limited to a certain
degree.

Various ideas have been put into practice in an attempt



i nvention have conducted extensive studies and have found that (1) an

ol efin polyner having a broad nol ecul ar wei ght distribution and hi gh
stereoregularity can be obtained in a high yield by polynerizing ol efins
using a catal yst conprising a 5 specific solid catal yst conponent nmade from
di al koxymagnesi um tetraval ent titanium halide, and an el ectron donor
conpound as raw materials, an organoal um num conpound, and an am nosil ane
conmpound having a specific structure and that (2) the catal yst of the

present invention c¢can overcone the probl o] 0 {yity agai nst
hydr ogen % SO eca\:?‘&lsyé’tro%’gieﬁlg a %%n%%%’f'?%%\aisg"r?nﬂnrggi an%\1 c%tgrf%)doétjnd as an

el ectron _danor cqonpqund .dur i th ELZati-gn ' hgakn

pr oduci némnlyg err%ezlrgtr&lﬁ%ovi\:/%r é’!tbggﬁgll ﬁgggx'ggﬁg ?%gﬁcgt g?gg? §§§Fﬁe ?)resent

| nvent | o, Gk PROJEEoREL YA Sigd Vs RhEaKere MY ey go1yRkgibadishri bution
xXni

and can It activity agai nst hydrogen the same as or higher than
convent i aRAlo 1Al e i AU Gidad utiedh ifRlubliay Bahéghokyeer suchhase
findings have led to the conpletion of the present invention. Specifically,
t he psesardpdtiMaldn T B @OmiAS ca tedl Plojlyime2a zhati oal eirioreps| wdr i zat i on
conprising: (A) a solid catal yst conponent prepared by contacting (a) a

di al koxy negpiesinimg (df) sa dhetlraebiaige mtgtenttamisgd Hal ithec oopymed izatdope) an

el ectron donor conpound to one another, (B) an organoal um num conpound of
the follow ng f@r-dulNa.23703Y199R prPrBseP g process fgte POLATRT 1ZdPFesent s
an al kyl group having 1 to 4 carbon atons,ﬁ§>represents a hydroggn atom or
a hal ogerrkefoins andche pageesentaf 3 sabdlyghitor Qhef it pPodgmeRd 2Rortfi a 0 < p
S3,. and (C) an ami nosil ane conpound of the follomﬁg% fornula.%Z% , 5 RZR3S
(64) 2 (OMRFT IS RAGE deldrnd Ul SR A g FOARORTS by FET 23R R

Dt Pyl of BERIR 1087 mc: GrOUpim b Hh AP gt A iy o b AL OF2 38BN at o,
2 cycloal kylo S PUP . BRSHLD 0r 0P o HRY 1Ry ALl BLoURn £ 13y

group, group the 'same &s or erent omthe R2
group. angl, R4 4 O Y,AURLL Y CRIAREIS AL kdmfate)having 1 to 4 carbon
at ons, cyc‘foa? yI —“group, pﬂeny group, vinyl group, allyl group, or aralkyl
group. 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 olefin 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



15 The present invention further provides a process for polynerizing
olefins characterized by pol ynerizing or copolynerizing olefins in the
presence of a catalyst for olefin polynerization conprising: (A a solid
catal yst conmponent prepared by contacting (a) 20 a dial koxymagnesium (b) a
tetraval enttitani um halide conpound, and (c) an el ectron donor conpound to
one anot her, (B) an organoal um num conpound of the following formula (1) ,
25 RIAAL@B p ( 1) wherein Rl represents an al kyl group having 1 to 4 carbon

atons, Q {opLeSE %fasrie%g{lﬁggpeé‘t e‘?fosiiregégg??g%z&r%ﬁ&a%df@uﬁ&%l%sce”tS 6

a real nunber satis ormul a an am nosli | ane

conpound pf) tde &0t O Ah Jid MUy F4FdbAa Wbt drllved gifter ein Rz

represents a perhydroqui nolino group or perhydroisoquinolino group, R3

repr esent i f PES Y6 RHENOI Ot BEBUPegREANY € @lagaskibBebiARddOEhigdn al kyl
group having 1 to 12 carbon atons, a cycloal kyl group, phenyl group, vinyl

group, 1lOypélglbgrpepymeriaimd kyle Dimaipysidte RTaaly® heiokp raistiber at he sane
as or different fromthe Rz group, and R4 individually represents an al kyl
gr oup Shavspec ilf 1 © sé 1ddr dotra It otre pmpooyolk osd dey E rgmalifa 1 gpheymagrgrsdum, vi nyl
group, allyl group, or aral kyl group. 16 The perhydroqui nolino group in the
formul a (Petravilened idandivovhbbihde grantgaprebeckrend domoger pypewrdiasol i ne by
el i m nating one hydrogen atom bonding to the nitrogen atom possessed by the
per hydr ok WA tRE1affe Bar AYERBPIDYDT YT IIRFRAVSTH PREi RAEE P Sid#d\fal ent

group produced from 20 perhydroi soqui noline b i mnati ng one hydrogen
at om bonfﬂ@p?W?H@VﬁW£8 e%&%‘rﬁ% ggﬁly o)

SIBE5uEE TYOCHRE pAdhy o SRR | ne.
The both r hydr oqui ngl irrllo roup and Qe]r:h dr oi.soqui (ileimngfg{eocu ), I
@ esent €6 WY ESATERC JTYRELETH G0N eVETFPRe TRPEEP !

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 flow rate 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 organcaluminum compound of the following formula

25 (1),

R';AL1Q3., (1)



25 BRI EF DESCRI PTI ON OF THE DRAWNGS Figure 1 is a flowhart showi ng a
process for preparing the catal yst conponent and pol ynerization catal yst of
the 7 present invention. BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON As t he
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 polynerization
of the present invention) a conpound represented by the forrmula My (ORS)

(OR6) wh ﬁé%ﬁ?aa%ﬁﬁeéégﬁsygg@wl gﬁs?ssmi@&laww cgfggﬂ g 10 1

to 10 carbon atons, 1I's pr Spécific exanples inclu

di met hoxXygagpegisemt sti ehRIPEYERINESH WP a HalldyReXY SENesidUPIrepresents
di but oxymagnesi um et hoxynet hoxymagnesi um et hoxypr opoxynmagnesi um and

but oxyet hoxysRpneshber $XtideFing diled ipouEgnasiup iS3 paahdcul arly
preferable. These 16 di al koxynmagnesi um conpounds nmay be prepared by
reacting netal |l {@ aagmesiast virtdhcampahodhdf tha fidld qwiegeficemoiaa 2al ogen or
a hal ogen-contai ning netal conpound. The above di al koxymagnesi um conpounds
may beé used either individually or in conbination of two or nore. 20 The

di al koxymagnesi uzmacorrpoynd used for preparing the conponent (A) in the
present inventi®R #&YORS 2 n the form of2kither granules or powder and

ei ther anorphous oy spherical in the configuration. For exanple, when
spheri cal YRe B kB x§ ne AR a8RtSs au PP VIdFe R RRgIFOIPNEE is in the form
25 of a powder having a npre excellent granular form snd a narrawer

particl e BPERYERRE $QARUIRP] L0 (B0 Pas R FFdEER§ T d® ROTBEEMIY AL 13 ¢ he
p&m&r powder Rroduce d .duori nlg,bog. olrémari zat | qn 1oper%tiﬁn "{‘Hd fltiom nat es
o o HERP n P RTBEHIF SRt 0 PrRuPpaft 0 GEtl RanthE 158 ol ymer
powdey, The &ﬁ%%”& b gi 3l KOXYORIRES 4D eephaﬁ 185 kh 15%51
conpletely sp erlncaFl,m ut rrgy gg ogal orlﬂ)p'o at og's apg%’.s'a{épe%f caq'y, t he
particl es, ipy; haveu @ &t i iy qifoddle viR) @ §bdp BHR &1 drlar tihd he
m nor axis dianmeter (w) usually of 3

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

(B) an organoaluminum 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 halogen atom, and p represents



or less, preferably of 1 to 2, and nore preferably of 1 to 1.5. The

di al koxymagnesium with an average particle size of 10 1 to 200 um can be
used. A nore preferable average particle size is 5 to 150 elm In the case
of spherical dial koxymagnesium the average particle size is usually 1 to
100 hum preferably 5 to 50 hum and nore preferably 10 to 40 um A powder
having a narrow particle size distribution with a snall fine and coarse 15
powder content is preferably used. Specifically, the content of particles

‘_"”h a di Q”ﬁ&&ihRﬁrat?e%’”&QEléfgfnbS¥1?9W28£m+féso_<a aef ghgbly 10% or |ess

On the ot an he content~ o articles wt i aneter of 100 um or
more shoul d be %awalhﬁééslfme I%ﬁufp%hﬂﬁ'é/f %%g%if&&n%%@au% (4)he

particle size 20 distribution represented by In 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 |ess. Methods’R’gd (prbduci ng such spheyical dial koxymagnesi um 25 are
described in) for exanple, JP-A No. 41832/ 19S3, JP-A No. 51633/1987, JP-A
No. 74841/1991, JP-A No. 368391/1992, and JP-A No. 73388/1996. 9 The
tetraval ent tltanlun1hallde conpound (b) (hereinafter may be referred to as

"conponenwhebyiy &sembnnﬁsqnwﬁxﬂwpﬁrhﬁﬂyqnnﬁnmiyﬂp @xpupn otrthe present
invention is individually or in conbipation of two or nore conpounds

sel ect ed BerhyfreisaaltnPhine rouhd Ralnepsasand® and ey deadwineheng or nmul a

Ti (OR) nxX4_", wherein R indicates an al kyl rqu haV|n% 1 to 4 carbon

atom; X F§°thaﬂ’%@é’ﬁi%ﬁb‘?ﬁq‘a¥fb°#fi% &9 YUPnt é@e@l%\‘ @gravmhaving e fic
nples include, as titani um_ hal titani 0 tetrahall es such as

SR o LR AR GRS 14 FHRLARMEL ST BB P AT B P ARV L LT oo de

and titanium hal i net o t,i 3un1tr|c | oride), .et hoxytitani um

ARy ) SLEAR SN Ta S Erea SR R P St 3 S YR 2T c e SO

di met hox n i h thd 1 hl

di propoxy EFRanRETbS STFEEEEE: § 9*85" Eﬁ%fofiy??%’éﬁ‘ aand &y Siafiauainy

tr'”Eth°X¥EbE@EbHEECQ£°£1ﬂ91 &Ebﬁth§Viﬁ§af'&6”4*%é¥5éﬁhaééﬁ§”Q¥°th'ta”'Um

chloride, and
cycloalkyl group, phenyl group, vinyl group, allyl group, or

aralkyl group.

15 The perhydroquinolino group in the formula (2) indicates
a monovalent group produced from perhydroquinoline by
eliminating one hydrogen atom bonding to 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



tri-n-butoxytitaniumchloride. O these, titaniumtetrahalides
arepreferable, with titaniumtetrachl oride being 20 particularly
preferable. These titani um conpounds may be used either individually or in
conbi nation of two or nore. The el ectron donor conmpound used for preparing
the solid catal yst conponent (A) (hereinafter may be sinply referred to as
"conponent (c) ") is an organi c conpound containing an oxygen 25 atomor a
nitrogen atom Al cohols, phenols, ethers, esters, ketones, acid halides,
aldehydes Q%Qgsin@glg nitriles, isocyanates, and organosilicon
conpounds ton arning a SI-0-C 10 bond can be given as exanples. Specific
exanpl es i nclude: al cohols such as nethanol, ethanol, n-propanol,

and2- et hyl hexanol ; phenol s such asphenol and cresol; ethers such as nethyl

et her, etBy§reubSE, FOK OPARR PTG Nedr B VinwiNeron anyl et her, di phenyl
et her, 9,9-bi s(nmethoxynethyl)fluorene, and

2-isopropyl - 2- i s®pastgd alkckykiagidsdu( apahereinadeathmy berefbrd et er s
such as nethyl formate, ethyl acetate, vinyl acetate, propyl acetate, octyl
acet atie, 10 zyctoimpoterscefadt”d, ueteldylfopr ppepariepg ehdéydolid yrated ystet hyl
benzoate, ethyl benzoate, propyl benzoate, butyl benzoate, octyl benzoate,
cycl ohexy¢obhporent e (Aphéngte benioer enanshdyte fenradidie,asetfgdmppiegtuat e,
met hyl ani sate, and ethyl anisate; dicarboxylic acid esters such as diethyl
mal eat e, &Rblt ylln thengpbalest aﬁ%phylflaom)bxr%erﬂenaettm Oédtbatrere%rﬁr opyl
adi pate, di but adi pat e, dllsodecyl ate, dioctyl adipate i Jret hyl
pht hal at eln‘dF’é{h‘ylP pﬂwf«‘ﬁa‘PaPé mwwtﬁﬁt%kaﬁefomm Mo <Bﬁt h&@%ﬂe

ent yl t hal at e, di hex & di he tg te
MEARAEIESE: Bt LpatvidRadtice rez@e heRmpaRE! SEPURAE Ui as
p
aceto th g t one, neth ﬁ one acet o engne
benzo engEt { S oaﬂ Fgggguéhs gge ﬁfﬁ§ e ac‘feac%f cc"nFoI;l{i)1 egnldictleurrhge ht hal i ¢
p
acid di Ch{%?@ééﬁ @Lg Ryges SU&Pe&%o Jﬂy ’d#glﬁ o%% aggern%ag m, .
octyl al de nza ehyde; es suc am ne, et'hyl am ne,
tr'bUtylaﬁlﬂﬁtoQ¥H§§hgéP§m a@tﬂéi?h mam des such as oleic acid
am de and stearit acid am de; es suc as acetonltrlle benzonitrile,
and to'Uné%ﬁbk?pr@ﬁ@x}ﬂagne51um,anuibutoxyethoxymagne51um. of these,
diethoxymagnesium is particularly preferable. These
16 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 powder and either amorphous or spherical in
the configuration. 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



pht hal ate, n-heptyl (2-ethyl hexyl) phthal ate, n-heptyl (i sononyl) phthal ate,
n- heptyl (neodecyl ) phthal ate, and 2-ethyl hexyl (i sononyl) phthal ate. One or
nore of these conpounds can be used. 5 As the phthalic acid diester
derivatives, conpounds derived fromphthalic acid diesters by replacing one
or two hydrogen atons on the benzene ring, to which the two al koxycarbonyl
groups of the phthalic acid diester bond) with an al kyl group having 1 to 5
carbon atons or a hal ogen atom such 10 as a chlorine, bromne, or fluorine

e he SR AE IR A AN Ll Gl Y WIRELAR BUA0LE ned DY

conblnlngP ot fU- A conponent prepa using these phthali

acid dies i d narkab
br oaden t%fé?ﬁﬁ%u%‘%gﬁilﬁﬁtf%& %tcﬁ%nsdg‘m{ e 15 LRI f(}nlra(\ea p%gs[}mv?g Y

i ncrease jhgade! t flom1rate of the polyner due to the high activity or hlgh
response of the solid catal yst conponent agai nst hydrogen even in the use

of a smaller orrgddiphaireédhlagDalkoRymiyé SDeN nddd gl ec PO IPETY 2t i on.  As
speci fic exanpl es, dineopentyl 4-nmethyl phthal ate, di neopentyl 20

4- et hydl pht drad bé ee 1 vli sxstogeeinda/l , 4Bk diaye they | godetlh ad ma tpe t adionestagretdy. |

4, 5-di et hyl pht hal ate, diethyl 4-chlorophthal ate, di-n-butyl

4- chl or optwéal £t @2l Ly nedecpaytidl eshimayohavea ansiodl 1 sobeifythe major

4-chl oropht hal ate, diisohexyl 4-chlorophthal ate, diisooctyl

4-chl or vphlth%llfbltaéﬂettﬂlet(ﬁyl to- bh@rrmmnmaa@wedl@@ednernibhtwually of 3

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

4- br onoph®hdi&ftse, PaerfespbAy|of lbrcen%pmqﬂamaré pref vty o4 lbk®dopht hal at e)
djgat hyl 4, 5-di chl oropht hal ate, 13 n- butyl 4,5-di chl oropht hal ate,
d@sohexyl 4 S-Wectﬁl@r]é‘p?ﬁ‘tyl%gé’te@l“&héfl&ﬂ §BoéY9FaQGSP%I’FEWJo‘? S&fate can
be glven d|ne

4-bro Mot e s 0 S %&aa} B Bkt 449[)15%;%%% e%l% S L AT e The
PROve, oo ELa L AWOUBIS ALE. DIl EhE R BP Aokt AT I D Ol 0T 2
at om nunbepe| %ﬁe 81l QU 5895500 yORCL 85166 IRY (hdarhqur OF

nore fro at possesse y anot her ester e conponent (A) of

present | §'V€6‘t5@%npa'anlaem8'£€fEfé@éi/alpiffp?d adb Ry @ant agtﬁméﬁqlaa}ﬁ\ée
conponents (a) ,

anarrowpartlcle51zed1str1butlonw1thaismallflneandcoarse
15 powder content is preferably used. Specifically, the content
of particles with a diameter of 5 pym or less is 20% or less,

and preferably 10% or less. On the other hand, the content of
‘ particles with a diameter of 100 um 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

26 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. 73388/1996.



and (c) one another in an aromatic hydrocarbon (d) (hereinafter may be
sinply referred to as "conponent (d)"). Aromatic 15 hydrocarbons having a
boiling point of 50C to 150C such as toluene xylene, and ethyl benzene are
preferably used as the conponent (d) . These aromatic hydrocarbons can be
used either individually or in conmbination of two or nore. In addition to
t he above conponents (a) to (c) and, 20 optionally, the conmponent (d) , a
pol ysi | oxane (hereinafter may be sinply referred to as "conponent (e) ")

b osont | nvent IR CRRzATedeat Lrisacabl paziaR FREBRKER.(BTTIUCT on) 7 1T

present inventi i nvention

o el Motk SR PES roTBURERCRE BLCRALEILA LD B tor

pol ysi | ox sur e broader "nol ecul ar wel stribution and inprove

SLEr eOr S ALLINOT IR YRl O LP S Uoel P B s oS il | as

reduce fine ymer. 1s 14 al so desirable to use the

pol ysi | oxane; § fud Ofy BLERAELMY1 b BEI SR biftk wibalntxie 66MPORLAS sEeAkciteaaddi tion
to the above conponent (a) , the conponent (b) , phthalic acid diester

derivati v@Sol it €A ndSmeXAIHY &5 affl 4 N 0IERIm 148) jdasd ft tike Fommariant (d).
A 5 polysiloxane is a polyner possessing siloxane bonds (-Si-0-) in the

mai n chaimi (G01)yxj L,oxelnese tn R’généiabtgs can ladkydli giroupehaiing Thdse 4used in
the present invention are chain-structured, partially hydrogenated, cyclic,
or denat ucacbeol|atHinoxdnés whhahoger dtemi dindm jissabusnsasst 0k s St
normal tenperatures 10 with a viscosity at 25C in the range of 2 to 10, 000
cSt, and prefderably in the range of 3 to 500 cSt. As exanples of the
chai n-structured pol ysil oxane, dinmethyl pol ysiloxane and \ .

yl phenyl poI%zl%ﬁqué%éxéﬁﬁlﬁé ngﬂélr@/e 288 AN iddn Bltfes pdrithaniue

hydr ogenat ed pol ysi |l oxane, 15 nmethy] hydrogen polysiloxgnes with a
hydroﬁbna??%ﬁaﬂé ides ofudlpy 3% BHeR qptﬁfiﬁ%ﬁhﬁ°5ﬁ§%ﬁ«ﬁé§ﬁﬁf%ﬁ the cyclic
pol Y| oxanes heXals MY oA | bl oxeten eEl SRV XE LRI Rt
2 4 0O A BB A EYEL R LR L R UL R Sl il 9 of (e
O e Sk RS SBO e BROHP UL S R, S b cothing |
25 decametpyLfY6lORENt @Sht OXGRPr Bk tified FOh ROFIbd | QPd¥h My i tanium
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 (c¢)”) 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 Si-0-C

10



preferable, w th decanethyl cycl opentasil oxane being particularly

preferable. 15 In addition to the above essential conponents, an al um num
conmpound (f) such as alum numtrichloride, diethoxyal um num chlori de,

di i sopropoxyal um num chl ori de, ethoxyal um num di chl ori de,

i sopropoxyal um num di chl ori de, 5 butoxyal um num di chl ori de,
ortriethoxyal um num can beusedfor preparing the solid catal yst conponent

(A) for olefin polynerization of the present invention. Such an al um num

conpound goﬁd)%E?ybge?pgéggggféﬁgméfgserred to as "conmponent ( f ) " . O

t hese, alum nu rrchiori is pretferable. The use of a 10 solid catal yst

conponent prepaéigcpffwsémgmé £ A UM LB RIRIHEES m el on of
ol efin polymers ‘having not only a broader nol ecul ar wei ght distribution,

but al so eeasRsabny dHoPAnSligr£0d 89ukay L h¥xeMED; Whiehod shéwdh st &1
content. Such polynmers are particularly suitable for fabricating sheets and
15 f fil mand ¢Peddl] dtigys isdcH s aerhelestherf ¢thpll cohm@oOnadoryle) are
used together with the conponents (a) to (c), and preferably together with
t he cdnpoaehes, (Atyd éther, famyreprer ngdidleesyl iekloat al yst conponent (A),
t he nol ecul ar wei ght distribution of the produced pol yners can be

remar kabl §. Brbagémethoxymethyl spleorersi rapde to use the conponent (f) and
conponent (e) for preparing the solid catalyst conponent (A) together wth
t he conpoﬁeh?OPQYPYéogpbﬁ@H?an};1a3pﬁﬁmﬁﬂhQﬁ¥RﬁQP%n%5ter derivative as the
conponent (c), and the conpgnent éd). When using the above al ym _num
conpound PBROBREBEXY hyCt RELdofFlEDS SUER 3%5tMe NP Yg,  e¥ME al uni num

d (f). i f bl dded in th f .t t (B). Th
o oss 1t BFE5REBEy 716V LBl EBRDONCREoPE BTSTRRS protil At e rvent | on wi ||
be, d [ . | fi | e . ' th
ol | oforpBRARTCERS SeRpryec il BeBAS e PEREE Sniiha e CARA 1S (o)

in an alc ha a oc 5 t
T o o A gaPet CeATIChEd s UOEOrOr g ShuEien S SOGL MBS
el ectron dapgi ONPONPL, (&clohexyl 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
as 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
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such as a phthalic acid diester and/or the tetraval ent titanium halide (b)
to contact the suspension. A spherical solid catalyst conponent with a
narrow particle size distribution can 10 be obtained by this process using
a spherical nmagnesi um conpound. Such a spherical solid catal yst conmponent
wrth a narrow particle size distribution can al so be obtained w thout using
a spherical magnesi um conpound if particles are fornmed by a spray dry

met hod in which a solution or suspension is sprayed and dried using 15 a
sprayer, §QhcG5ANPLE- s1BRSEs CATPRPENE SoCPMMACL O &Y Nefsddydnaiessel

equi pped wth a stirrer in an inert gas atnosphere fromwhich water and the
li ke have been ggno¥&dp Y& | &f Sthé éFganddEl £t admdAIMENRAWIRy adich is a
t enperature when these conponents are 20 caused to contact, may be either
the sanme gs-orcdbbhar ephehyDALkBRYE EBEhE PallePPeIbxy€ilaMen the conponents
contact one another by stirring for preparing the mxture or are dispersed
or suspenghdniyoanliyliebRbuyshlahecatpebdalkhka Llosgpweildse negnde stirred,

di spersed, or suspended at a conparatively |ow 25 tenperature of around
room tenpervefiorékyWhdhkydalkagyvebhapeodantbesgivee obtai ned by reacting the
conponents after the contact, the conponents are preferably stirred in a
tenperature 17 Ofrthrfe 6l estconodeBor. coppoursifot e edesPabticuidr Y ent |y
proceed at ,a reaction tenperature bel ow 40C, resulting in a )

sol i dconpBABRERIFEP T RRdRE VAR BpF shicrankexy g pRLd AYRPIRART2PLENt¥DFR of the
reaction beconmes difficul]t at a te ratyr.e above_ 5 130C due,to significant
vapori zat PBAP8f 1ehacig hﬁ?t%ﬁﬁi?qéygaéiill?hécFQangBHeFi r+§aBﬁ%§%1nute

: f I ' d still ferabl y, 30
QT ce oBeiRet ot ElPRINRG  pPBedbEEs Fomus,ari Hy PRECSI L thdal ysi
COMPORENt oL Rt 101 RASENL JIMONI L cofpBIARESSaERIPEL B! Ay Stispend ng

t he conponén € conponen ausing ng suspensi on

to contact;Ligy3ORRRASAL:Lh) ait heprbe. CompRaate (i1 880:68ysI N these

conponents to feact, a process conprising suspending t onponent (a)

in the cogpengfhted) ai-aayekpPy bhenaeavb!i 80i SUSREPS| PhchPL LA act the 15
conponent (c), then the conponent (b), and causing these conponents to

react canelf@ygmé€Ry1VBanhkhatepnpebril ({eppiSpybrdphehapiepari ng the solid
catal yst conmponent (A) , a process of suspending the conponent (a) in the
conponent etdyl (Aapsbpgl) hehshapanej oathel ¢nnbatyl) heh chapavent (b) and
conponent (c) 20 in an optional order, causing the conponent (e) to contact
t he résul eithglrisbbueyl) ehtledistiengdi hespenonb @haited atte ,r @atsopanpy ef er abl y
enpl oyed. \When the conponent (f) is used for preparing the solid catalyst
conponent phahalatpr odénsopensuipehthagathe ddhgeonkrvh¢dlave, conponent (f)
in the conponent 25 (dg g causing_the resulting suspension to contact the
conponent 4¢P -BRBt¥INPOLEALAEE) Ph-BnoBpYToPBFRE®}ER: and causing these

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, isopentyl (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)
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conponents to react is preferably enployed. Even in the case 18 of using
the conponent (f) , it is possible to cause the conponent (e) to contact
the m xture obtai ned by causing the conponent (b) and component (c) to
contact the suspension in an optional order, and then causing these
conmponents to react. 5 The foll owi ng exanples are given nore specifically
as the preferable order of contacting the conponents one another for
preparing the solid catal yst conponent (A) of the present invention. (1)

(a) -~ (dihthaigle n(ﬁéptylk@t§£ﬁ§fhé§§ﬁywﬁﬂﬂ ééh(d) ~ (b) ~ fina

washi ng ~ solid catalyst component” (A) (2) --~(d) ~ (¢c) --~ (b) -~

i nt er medi At gepBS i DFonohFl ﬁ@ﬂalaté'ﬂ@lhéﬁéﬁﬂ ca&s}id 1 Desde,
conmponent (Aoﬁ?%)k(a) -~9 ))p (b) -j (c) -~ |n9§?né§?ggelagih|ng -~ (d) ~
(b) -~ (cand-2- étmﬁihmsibl(ﬂononysplpldtmamtyst oh% eemporenbf(Ahecd) (a) -j
(d) -j (b) --~(c) -~ internediate washing -~ (d) -' (c) ~ (b) ~ fina
washi ng - zompbufddsatahysé assponent (A (5) (a) -j (d) -~ (c) --~ (b) -'

i ntermedi ate washing 20 (d) --~ (b) -* (c¢) -~ final washing --j solid

cat al yst conponksttifé)pthalbg acid diest{en) deriM@tives,ntcempedinakse washi ng
--~(d) ~ (c) ~ (b) ~ final washing ~ solid catalyst conponent (A) 25 (7)
(a) -~ (djieriyp§ from)phthaliec a¢hdedhesitere hustemkpcing)one (4p two fjnal
washing ~ solid catal yst conponent (A) 19 (8) (a) --~(d)-~(c) -~(b)-j (e)
-j i nter rBYPBEPEENABRPRE On ?E? bengene ringnako EiFhgthe 919 d cat al yst

Corrponentag.koxycarbonyl groups of the phthalic acid diester bond, with

‘ 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
solid 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 smaller 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,
diisobutyl 4-chlorophthalate, diisohexyl 4-chlorophthalate,
diisooctyl 4-chlorophthalate, diethyl 4-bromophthalate,

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

diisooctyl 4-bromophthalate, diethyl 4,5-dichlorophthalate,
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The catal yst activity can be further inproved if the steps 5 in the double
par ent heses in the above processes of contact are repeated several tines,
if required. The conponents (b) and (d) used in the steps in the double

par ent heses may be either newy added conponents or residues fromthe
previ ous steps. In addition to the washing steps indicated in the above 10
processes (1) to (8), the internediate products in any of the above contact
steps may be washed with a hydrocarbon conpound which is liquid at normal

tenperat uges,  Fasef zPPsIé‘Pcﬁch’i’é?p dPd T ofn i sbasil cul arly preferable

process for preparing the solid cafalyst conponent (‘A) 15 conprises

suspendi ng, § hg; &h 8bKOXN FREDLEE UM @ NPOLELE Y1 of, 3 i H 1ad MeprtiRgnRasd um
conmpound (a) and the conponent (f) in the aromatic hydrocarbon (d) having a

boi I'i ng peantbefgbPént 0 d5GGe eaUS G dpea thyat ravdbadpnithhaaicem hal i de (b)
to contact the suspension, and reacting the mxture. In the above process,
20 one ordiehnebeterts Grawphticdygondad( d)lisobhtas piidmophtadeE it est er s
are caused to contact the suspension at a tenperature of -20C to 130C,

ei t herb beaoeepoefafablet he tetraval ent titanium halide (b) is contacted,
the el ectron donor conpound (c) is further caused to contact, and the

| i near or cyclitheSaberesesxmmeonryunds s ar aferaditvactsest i@ t enperature
of 20C to 130C. Then, the mixture is reacted to obtain a solid reaction
product ($Pmbipather ¢hdiwmes, mpreis Hediidhliastgnee. tharegters® ake aging
reaction at a |low tenperature either before or after the above, one or nore

el ectron BEREFTRBMYAATREINSS 59r P 2atded e P L GRrRon #he™ Jp&TsiBrEleaf t er

hi th lid ti duct (1 i th h b d which i
V@ 075 AERRDShin BrpaPaeBAceY Gine b REGITRG SSRGS BRCPEE R ont
titany Ld i i d tact th lid ti duct
(1) T B cBahBee b Ra 0P DS e e oo bt B0 Compound at a tenperatur e of

-20C to 100C, t Qb& .%br?eégl Lg) r@@cgﬂé)rblpg%t%r&@%teir rc%qluibreed, t he

i ntermedi ate washi ng and the reaction ma repeat ed several

times . VBeRcEpant|itddisdd Ky Woh lchangPORl ALEAULdifbdiien Lol bRy oy

titaniu al i de conpound (b) to contact, the electron donor compound (c)
may be capfsgd(d)0oaedmfind 048t hroiaXlc Afer S ivbd qast (v Pimtredr (2) 1S

washed wi th a hydrocarbon conpound which 15 is liquid at nornmal

t enper at unag bei BahpWASHePEYré@ O6tas N“ébitpeméntl catal yshroaagaeent (A).

15 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
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Preferabl e conditions of the above reactions and washi ng operations are as
foll ows. Low tenperature aging reaction: -20C to 70C, preferably 20 -10C to
60C, and nore preferably 0OCto 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 particularly preferably
80C to 115C) for 0.5 to 6 hours, 26 preferably 0.5 to 5 hours, and
particularly preferably 1 to 4 hours. Washing: at 0C to 110C, preferably

30C to 100, 3tk Zlay JS u@(rfft‘ﬁreapbi 30¢okn0Ce) fF@M - di AQd iR,

preferably to 15 tines, and particularly preferably to 10 t nes.

Hydr ocar behsi &ad ah s teshb et QAN £h AL o OHBIHLaPYHE QoAPINER O
saturated hydrocarbons which are liquid at 5 normal tenperatures. Specific

exanpl es (ar) whe esmpdiérct MBIl oo auel diedtdiaaeivayl €8¢ giara

et hyl benzene, and saturated hydrocarbonssuch ashexane, heptane,

andcycl ohex aseamghes as Dnethé Codtyshsrosxatt boals, atred pef eraddonamed d)ar ahe

i nt ernedi ate washi ng, whereas the saturated hydrocarbons are 10 preferably
used ffor pbky$ibakanasihd rgpollymerappesetsihg sbhpoamesoarsdsl §-&i-@r-dpari ng
the solid catal yst conponent (A) cannot be generically defined, because
such a ratRdheana e chedordi holysiloxanedesesdnplallatcatbedaddmsiane t he
tetraval ent_titaniumhalide (b) is used in an 15 amount of 0.5 to 100 nol s,
pref er abl §19: 5 Thesspuapdn LhePressnd HReention ¢re ¢he ity siowctunssd el ect ron

donor conpound (¢) is_used in an anbunt of 0,01 to 10 nuol e, preferably 0.01
to 1 nol, %ﬁﬁl%ﬁ%h%?%g%%‘f%?abwb%m % denaturid Aoy sHkoHanee

2 PR RSt A BRI Rl ShafePh o Sotah Mo Sl
PO SSI0 "B ) P W TN oo P 1A0LG, of AT O, 0F,
L BeBEePIBAR e G M Lo BiGTgtey 0 0510 oLl and |
(a). There are Al soxdlpBHLAS | hd ¢4 | e TG oKane,
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.
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titanium magnesi um hal ogen atons, and el ectron donor 22 conmpounds in
the solid catal yst conponent (A) of the present invention. The content of
titaniumis 1.0 to 8.0 w% preferably 2.0 to 8.0 w% and still nore
preferably 3.0 to 8.0 wt% the content of nmagnesiumis 10 to 70 wt %
preferably 10 5 to 50 wt% nore preferably 15 to 40 % and particularly
preferably 15 to 25 wt% the content of hal ogen atons is 20 to 90 W%
preferably 30 to 85 w% nore preferably 40 to 80 wt% and particularly
preferably 45 tp,7 0 t t R 5of onqr, conmpounds
is 0.5 to 30 vt % asp(%ae\%te/ir%rglngo lﬁt?eo %@2% wt % tal%& Sgﬁﬁo@%ﬁatgl'y%& eferably 2

to 20 Wt % 1dRehEmAEEmPOuRRECES | Sudh M4 adl @ind® £ ee1Orgsnnal um num conpound
(B) (hereinafter may be sinply referred to as "conponent (B)") used for

prepari ngdi Behér{yal ¥sinh@r col €fide pod y1®dp Z& d:0a Dimidan pEsAsildd, nvent i on)
i nasmuch as the 15 conpound has a structure of the above fornula (1). In
the fornukahéiyalaniethydighbopided isomdydxysoupimime qircflermiide as RL, a
hydrogen atom chlorine atom and bronmne atomare preferable as Q and p
is preferbbtgxpalumnipgedichldrdde3, onhdipahtkgalanigupcandrabbpdX orAs

speci fic exanpl es of such an 20 organoal um num conpound (B),

triethyl apuapanifgdteehyobidntatad et oromeonent | Gobuiaa addkafiitum

di et hyl al um num brom de, and di et hyl al um num hydri de can be _gi ven. These
conpoundsPAAYMBEL g3 EOR| PReERe nBIF SF ekl FRVeRLIOR cofbichatPoR LEMIPWS or nore.

Triethylal um num.a 25 trijsobytylal um num ar r ef er abl sed, The
LommoundaCPRBPLEBA ey 14 B aROVEEESF MALE B ER A caPpEReRE (Fo

S 2Pe EREBRLNgy Ll (L e DRLL £ LR, 5 28 r 8l AP Yyrelolr 8 Lo as

e a . e us O .
onen Whi n be use of ~ preparing e catalyst for olefin

Bponent " tsee gt !
C7) ) OBl SPBLeR SorhaRe Pl ESRPbrbBE Phefired "oy AL IOE, CHF SAREHEY 0 or o

e, BSSPRSE, R A BULLE o U B UL A0S
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
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bi s( per hydr oi soqui nol i no) di al koxysi | ane,

per hydr oqui nol i noal kyl di al koxysi | ane, and 10

per hydr oi soqui nol i noal kyl di al koxysi | ane. Anong the conpounds represented by
the above formula (2), those having the sane group for R2 and R3 are
preferable, with a conpound having the sanme group for R2, R3, and R4 being
particularly preferable. A perhydroisoquinolino group is particularly 15
preferable as R2. As R4, an al kyl group having 1 to 4 carbon atons is

preferable, '%goﬁhgyig¥+09rggpdg§g£¥b%§{ticularly preferable. Specific

exanpl es incrude t! | T'owi ng conpoun
bi S(pGI’h)/dl’OQUIé‘I&%Ié’&S)%&]ifTF& hoXid1@s ¥k process for preparing the

bi s( per hydr oqui nol i no) di et hoxysi'|l ane,

bi s(per hygdp 0k 8 QMg dnto) i} RImpH¥Sls| S¥pending the dialkoxymagnesium
bi s( per hydr oi soqui nol i no) di et hoxysi | ane,

et hyl ( per byslpognanad ) An) &h rAGVMOLS| &l ogenated hydrocarbon solvent,
et hyl (per hydr oi soqui nol i no) di met hoxysi | ane) 25

n- propyl ( peehydtoguahehtno) dambthokgsidandy), or the aromatic

n- propyl (per hydr oi soqui nol i no) di met hoxysi | ane,

i sopropy!| hpérhgarbgui @} i ) dliqeatgicgy $ihleardec2gon donor compound (c)
i sopropyl (per hydroi soqui nol i no) di net hoxysi | ane, _ .
but yl ( per Byahcur e i) i ﬁ:gfiﬁd;(iy%qq%mépd/or the tetravalent titanium
but yl (per hydr oi soqui nol i no) di met hoxysi | ane, . .

i sopropyl PpeiA®diBYuFRoFPREFEF nERROXYEPERHEOR 5 A spherical solid

' ! dr oi soqui nal I no) di et hoxysilane, . .
![iﬁ'[ szpégﬁéwagfﬁcﬁ% %ﬂ%ﬂg% ﬁlolgggyé)\gﬁstrt%gﬁe size distribution can

t - but (% ( pgéh dcraciinseodqﬁ/ %glgpﬁ%éj%e@é QQX}Qﬁ'eal Qﬂﬁérical magnesium compound.

pent yI'( per Aydroqui no oxysira

pentyl ( pe?ﬂ)ﬁﬂra%?ﬂgyi@&* is%‘igigg %M§E AB6nedP with a narrow particle

i sopentyl (per hydroqui nolino si l'ane,

i sopent yl peehsdy i iSRAUIIOL AR GoBd BBX¥$hb8RA thout using a spherical
cycl opent yl ( per hydr oqui nol i no) di net hoxysi | ane,

cycl opent MhgREE MYA R O OF ifad IcTRIShOXY Flolr#e@ by a spray dry method

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

cycl ohexybapehbyRr 91 senut i)l i0¥0)sdistRinyAoySiilkaBprayed and dried using

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

phenylf peahgdreyesquiasl erahplaet hoxysi | ane. These conpounds may be used
either individually or in combination of two or nore. O these,

bi s( per hydr oqui Bloé s e @dipeeiendeyson et 2feaambther in a vessel equipped

bi s( per hydr oi soqui nol i no) di net hoxysil ane are preferable. In addition to the
above conBdfBnt Stidkiredt dandRiinan 9@gnpbuagrbenerf xomwhigd wWaboe-ardcri bed

am nosi | ane conpound ] ..
. 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

17



(hereinafter may be sinply referred to as "conponent (D) ") nmay be used for
preparing the catalyst for olefin polynerization 25 of the present

i nvention. As an exanple of such an organosilicon conmpound (D) , a conpound
of the followng formula (3) can be given. 25 RBgSi (oR9) 4 q (3) wherein
R8 individually represents an al kyl group having 1 to 5 12 carbon atons,
cycl oal kyl group, phenyl group, vinyl group, allyl group, or aral kyl group,
RO individually represents an al kyl group having 1 to 4 carbon atons,

cycl oal kyfafOUPs 44Penitlo BB, VIHY lredc@Upn dded n@tOwRf f9kidhahlkyl group,
and q is an Integer satisfying an inequality of 0 <_ g <_ 3. 10 As specific
exanpl es,ppdhesvd al tkexwddcarian dlekpleakicaxgsbeaor, 4 ptenyadudidialgkdxysi | ane,
cycl oal kyl al koxysi | ane, and cycl oal kyl al kyl al koxysi | ane can be given. As
nor e specsdélid ewapphestofitthénalieyeave ganpsirtiiesn conpuhendtié&y hand,

di - n- propyl di net hoxysi | ane, 15 dii sopropyl di met hoxysi | ane,

di - n- but y¢ah e hofytid aaect iioh devemelsdl hif hoxltsakanbgmperature above

di -t - butyl di met hoxysi | ane, di-n-butyl diethoxyail ane, 20

t - but Y t r} M@ihSegsitcapdgndifégenshexpeai aet hoyef | Hire solvent and the

di cycl ohexyl di et hoxysi | ane, cycl ohexyl met hyl di net hoxysi | ane,

cycl ohexy} et hy ITheeFRBSF PR aEMe A5 £he| BHHEXYS thPPERnR FRO5EA3 Bhden

cycl ohexyl et h Idiethoxysil%ge,, i.cycl opent yl di net hoxysi | ane, 26
i Gyl op REYH L SRR e A/ oBBREW HEA AR e DRyLF AT more.
cyclopentyl met hyl di EnoXy$h! ASse s 2BEE X SV S GLNOXY P | AG1 y st
‘ component (A) of the present invention, a process comprising
10 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
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5 cycl ohexyl cycl opent yl di net hoxysi | ane,

cycl ohexyl cycl opent yl di et hoxysi | ane,

3- et hyl cycl ohexyl cycl opent yl di net hoxysi | ane,

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

3; 5-di net hyl cycl ohexyl cycl opent yl di met hoxysi | ane can be 10 given. These
organosilicon conpounds (D) can be used individually or in a conbination of
two or nore. In the case where the above conponents (D) are used in

conbi nat i b EemBBhenE oM NAL iiaNSo Mk in & Re AhAMecReRAPIAR(C) are
as shown ?ﬂu%a%?éﬂ%? %EaTABLE qubnpongﬁt (C©) Component (D)(1

) Bi s( per hyaly ois ot g d ndedimiRichexy sbkanabii 5pps 0y 0 N @oxiponam@( 2) Bi s(p
er hydr oi soqui nol i no) di met hoxysi | aneDi i sobut yl di net hoxysi | ane(3) Bi s(per hydro
i soqui nol (mp)adidrebhpsyenktaneCne] ebaxykret iy |sdisprinsdons i haae (P tBics@ner hydr oi
soqui nol i no) di net hoxysi | aneDi cycl opent yl di met hoxysi | ane(5) Bi s( per hydr oi soqu
i nol i no) dem@dehoxasd | BimeCycd wdioxy | tyed o pemipdrdintest Hexysdcane A ef i ns can be
pol ymeri zed or copol ynmerized using the catalyst for olefin polymnerization
of thé present Theéetilowingeyamwles pRs, Jistenynene soawfiiicaddy as thlteene,
1-pentene, 4-nethyl-1-pentene, vinyl cyclohexane, and the |ike can be used
ei ther ineFeferaple wrdem Oéo%ﬂﬁaﬁzbﬂgo‘?hﬁt WOMPONEHts o apeiher gy ene,
propyl ene, and 1-butene can_be suitably used. A 27 articularly

pr ef er abl RTSPRFIRI | %h?)r%‘bjy%%n%?tﬂﬁg/l%?@qwboe“@oﬁbé)m iPXEFSRT h ot her
olefins. As olefins to be copol ynerized, ethylene, 1-butene, 1-pentene,

4- met hyl - 12PeREEM®: vinyl cycl ohexane, and the |ike can be used 5 either

i gdi vidual 'y or jn conbination of two or npre.. t hese, ethylene and
1@t ene can be(ghi$§bly ﬁ@ed. ?%E rat'o of<é§@%%§ ﬁ%@ﬁgﬁiwﬁééﬁn?s not

spect [ cafay Li T sd LOASRGN aS,Ueh—2 ki A8 dalilaieage e e feet

of the present invention. t'he conponent in'the

anmount of 1 to Le, (@nd->pref emahby 50 ¢Q MG JMlte REERPRE 0| Of
titaniun1aton1iﬁp€ﬁgqgonpgﬁent EAg . $hg coéponent (C)aig used iﬁ t he

anount of (8) 082 (19 >30T iha PrRIAIMY V> Bdlid TA Bt AMpdiidd caharly
preferably 0.01 to 0.5 nols, per one nol of the conponent (B) . If the

conponent (D) ig3used H (D cenpbpabi qo) Hh& @MHdtmddd at002shond0—nol s,
preferably 0.01 to 2 nols, and particularly preferably 0.01 to 0.5 nole,
per one npd) of> t(b¢ conpOrent— (B)nahdwdsWilng 01861 hdl satpreser abl y
15 component (A)
(4) (a) = (d) — (b) — (¢} —™ <<intermediate washing —
(d) ™ (¢) = (b)>> — final washing — solid catalyst
component (&)
(5) (a) > (d) ™ (¢) ™ (b) — <<intermediate washing —
20 (d) ™ (b) ™ (c¢)>> — final washing — solid catalyst
component (A)
(6) (a) = (d) — (¢) — (b) — <<intermediate washing —
(d) = (¢) ™ (b)>> — final washing — solid catalyst
component (A)
25 (7) (a) = (d) = (b) = {c) = (e) > <<intermediate
washing — (d) — (b)>> — final washing — solid catalyst

component (A)
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0.1 to 10 nole, and particularly preferably 0.1 to 1 nol, per one nol of
the conmponent (C). 20 Although the order of contact of these conponents is
optional, it is desirable to first add the organoal um num conpound (B) to
t he pol ynerization system then cause the am no silane conpound (C) or a
nm xture of the conmponents (C) and (D) to contact the organoal um num
conpound (B), or cause the 25 conponent (C) and conponent (D) in an
optional order to contact the organoal um num conpound (B), and cause the

solid catalyst gom@nent (41 (O copbpct (t)e - esdd dVhndl Pt Gash iRt hod of
28 form ng a catal yst by adding the organoal um num conpound (B) to the

pol yneri zat (Qn-sy s esn -Sepahal alasitials -Mdsé1ed cRIFRARER! coéfpohieneqnhact the
conmponent (C) or the conponents (C) and (D) , and feeding the contacted

conponent (A) and component (C) or 5 the conponents (C) and (D) to the
pol yneri zation systemis also a preferable enbodinent. It is possible to
further inproverdideacalghbysictactiity ¢yn bgaf unsthdwy dmpgenednd thysttalps ne
properties of the resulting polymer by using a previously contacted m xture
of thé coipdihendoy)e andepshpereri< f Cinokhe hdboyerporrgrsey Cf coltawt (D)
The polynerization of the present invention can be carried out either in
the prese®t® ¥ePeated e eirenl & igresan 18 yoANd redl v cTie .CQIRIN§H Solkdner s
such as propyl ene may be used either in a gaseous state or ina liquid
state. ThRRPofYmitsethimofhessFergtinihes doubler BBFGnEARFERA but” &aYa
tenperature of 200C or Ieég, and preferably at, 100C or |ess, under a
pressure BF SEFRMSsnEFiyeadded fPmponentanPy &° ot frensthennayiops

ﬁﬁtfbﬂi?”? RO RUI LARIAETBR v SREI BHEMe RAAPE: TR S00Tha Ppbl GrAE 20t i on
bPF2at i |
ol ynih 2P pecererf ok (aichg P not Rary Pl datdte Heolcke™ B dny 0% o

component aw),% @&aﬁ%ﬁt et mb %) bé NELH P % H‘diﬂy@Foéfiﬁéﬂ b CMai n

pol ymeri zati o sirable 25 to proceed prepolynerization of the
ol efins p&h?éhti’sti‘??mnaeoﬁ&fﬁéiZ@éﬂ\&é"ré@nféﬂ.ther i mprove the catalyst

activity, atereoregularity, properties of resulting polyner particles, 29
Based on the above description, aparticularly 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. 1In the above process,

20 one or more electron donor compounds (c) 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). 1In this instance, it is desirable to

20



and the like. In addition to the olefins used in the main polynerization,
mononmers such as styrene can be used in the prelimnary polynerization.
Specifically) after causing the conponent (A) to contact the conponent (B)
and/ or the conponent 5 (C) in the presence of olefins to prepolynerize 0.1
to 100 g of the polyolefins for 1 g of the conponent (A) , the conponent
(B) and/or the conponent (C) are further caused to contact to formthe
catalyst. In the case where the conponent (D) is used in conbination, it is

possi bl e ¢QrfaURA LRCa§ONPANAIYEL (N akla TG RBRBEatieeCOMPIEHeT or8) and
(D) in the presence of olefins during the prepol ynerization and to use the

conponent ot Qf tHy ktRg dbevdine POInsRY e2atktobn dridwuigmpbhader gey aafe cont act
of the components and nononmers in carrying out the prepolynerization is
optional ,catsdd ts destaabl €hé¢ csdsperisqud. t A teanpasbing( Bhet solhé

prepol ynerization systemin an inert gas or olefin gas atnosphere such as
pr opyl enerezatsen phreductptient th/A) hydreoathen compovodpdrierit i¢B)iquisgnd t hen
cause one or nore ol efins such as propylene to contact the m xture. 20 The
pol yneY i zatinermeil bempenstiunes Hdnpegaedda tefwa sl gt akPstt &ftgra vl leami th

pol ynmeri zation prepared by the process of the present invention can produce
ol efin poF?HﬁFéuﬂI?ﬁlbdﬁnr%bu}%raﬂﬁﬂﬁﬂﬁaQE%ﬂrWQMHQQﬁ?Qﬁ(ﬂhﬁHSQ#%ﬁlthat of

t he pol yners produced using a copventional catalyst. |In addjtion, the 25
cat al yst FS?CEI%’FiPﬁ"Sé‘I%é?Iz’é{Fgﬁ Fb‘fescerﬂscepi’gsaéh rPH@EhFiaIHrIIré%&ﬁrtﬂqr’s t he

f i I I i I L Vi d, th
care ber ! LRGeSy SIS an CaLAI VRS iy (R4l XSl LRI Ak (he
S i fi I f i i J d
et iR SRALYE! 8], B Pesheal HeRtl Pty beeD iy o

MR nt gy ni dié%i/é{éégtﬁh ﬂx%gisié'btf’uf‘ﬂ?‘effz%?%%e%d”%g%?&?rE' figs Of Wil

pol yners. e present 1 nventio escribed 1 n nore detai

by exanpl gaacWhhgheREONL He Pt HELEPNSEL UE L ASs 14T NG dthin A IRSANT
invention. 10 Exanple 1 (Preparation of solid catal yst conponent)

titanium halide compound (b) to contact, the electron donor
compound (c) may be caused to contact together. Next, the solid
reaction product (2) is washedwith 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 80°C to 115°C, for 0.5 to 6 hours,
26 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
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A 2,000 M round bottomflask equipped with a stirrer, of which the

i hternal atnosphere had been sufficiently replaced by nitrogen gas, was
charged with 150 g of diethoxymagnesium 15 and 750 ml tol uene to prepare a
suspensi on. The suspensi on was added to a solution of 450 ml of toluene and
300 M of titaniumtetrachloride in another 2, 000 m round bottom flask
equi pped with a stirrer, of which the internal atnosphere had been
sufficiently replaced by nitrogen gas. The suspension was 20 reacted at 5C

(97 (0ne TRYEo (BPuLEIPE) o 4re ORGP praR I3 ere s adrlddanagly 225 o

of di-n-buty m xt ure was eated to reacte Yor two

hours wWith g&i{gi ponééi r§ﬁdp¢9§€§édlaﬁ§ %réf@ra[ éFtl Ay th&imsul ting
reaction mixture was washed four times with 1, 300 mi of toluene 25 at 80C

(i nter mediipd Lo¥@EBbNY) us &l t £6r Liesatiel td 00 ©f e flo 2 ylardmdtaldiene and 300
m of titaniumtetrachloride, the reaction m xture was heated to 112C and

reacted faydtoahbons oftHaBirated Hydged Seaondviirddicesss liqiidl at

i nt ernedi ate washi ng and second process were repeated once nore. The

resul t ngnoemal i bempexstmeesas Spesticd cs @xampliesed newildel ard@@tiak of hept ane
at 40C, filtered, and dried to obtain a solid catal yst conponent (A) 5 in

t he form byduopavidens Thehcantepiuere ixwviengn iand rethwlbeahzsmnel wad
conmponent was anal yzed and found to be 2.9 w% (Preparation of

pol ymer i z&?F‘éﬁaEaﬂiﬂyﬁé—”PC&ﬁé’Oﬁélw 8 draxsie . Ahop tane qand GusAehari@Nfped with
a stirrer, of which the 10 internal atnosp here had been entirely repl aced
by n|trog@hegé§°mﬁhécch&?ﬁ%ﬂaﬁP?%s1?%? Eﬁﬁﬁe¥ﬁ b iwef 1 unitfum 0. 13 ol

bi s( per hydr oi soqui nol i.no d| ane, and t ove solid catalyst
bpon(eﬁt e T e E e RES: R TRt ns 4k oy
amoun 026 her eb m a oI nmeri zation catal yst. Then,
wth t%e gd‘ag F%]P]imnuie% go ‘Y ydr%)rglﬁan vg’;"’lasgsh dqn { 4 1 of liquid p?/opyl ene

the prepol ymerigaliqfn wa f@ﬁé' EGmPYin Qr d“f%‘ft §F95r39§ £0!d ARy

heating the prepolynerized product, an mai n nmer | I on wWas carrl ed
out for OBQtQP&'EtaéonY;Q&ean“QA?Oc%hMHBJé %_;%tn'effric%qtl Vaéhﬂé’& bhétAlsd he

solid catal yst” conponent was cal cul ated accordi ng he fol 'ow ng formul a.
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) isused in an amount of 0.01 to 100 g, preferably
0.05to80g, andstill more preferably 1l to 50g; 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
26 mol of the dialkoxymagnesium (a).
There are also no specific limitations to the amount of

titanium, magnesium, halogen atoms, and electron donor
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Pol ymeri zation activity = Produced polymer (F)(g) / Solid catalyst
conponent (g) 25 The polynmer (G insoluble in n-heptane determ ned by
extracting this polymer for 6 hours in boiling n-heptane was 32 measur ed
to determine the proportion of conponents insoluble in boiling n-heptane
(H') in this polynmer according to the following formula. 5 H - (G (g) /
(F) (g) Xylene sol uble conponents (XS) in the polynmer were determ ned as
foll ows. Method for measuri ng xyl ene sol ubl e conponents: 4.0 g of the

pol yner vas,asdeds tg 290 19k ea{xhge@ ¢OmpBle At SER) VW M g FRInRt ai ni ng

the m xture at t e b0|I|ng poi nt ever two hours. The m xture was

cool ed toll%?‘&l@-ﬂ%.th@h@'c%'t%n@t)tfeEitWﬁﬁﬁmSQBaﬂ.abeéofBQm \"Bgol uble matters
by filtration. The sol uble conponents were dried with heating, and the

pol ymer thuisr @biwiyed onves glad @i, nesld a iyl Roee e bhy soopesanios (w %) .
The nelt 1ndex (M) of the polynmer was determ ned according to the test

met hod cowf®r Ntie dontARMdIL 3G ners idnSiK7260to (Ml ey rafmgitly 10

di stribution of polymer) 20 The nol ecul ar wei ght distribution of polyners
was evial uad eBlo bwt% hemord | prd Mu'dl)y df5 tdwe Adeivgid, el age tinudanllar wei ght
(Mv) to the nunber average nol ecul ar weight (Mi) and the ratio (M/ My of
the Z-avepagbenmbby ulSaitowep ght’ { Nie conthatvef gl ames agemsol 8GR &0 wei ght

(Mnv), measured by cross 25 fractionation chromatography éCFC) usi ng CFC
T- 150B ( ndfiuttdot Bred epgbirt 30bF2 BiSCHE K cta?mrquqmd@mﬁ f 5P| vt -

conditions. 33 Solvent: o-di ch|l orobenzene é enperature: 143C ( SEC)
Col urm: s% é%@rcﬁjéwreidawséﬁﬁﬁ'élbfoﬁ%éﬁ 7 at B’h adldgFEedx‘EJ( PR YRS 50

@ (vhaStr er%?mdléé‘ltVdFQB‘BPé‘Pfiﬁ 150E 19 7 T Pobsafepar oy i ondex -
gghhfﬁ?tugggsg{e % %??%g r#iﬁtrﬁéﬁagf¥a terves Eisgf:ggdsﬁéfgalmere
heat. 15 Nbas L?@lnéerﬁ gﬁr%éﬁgtié%%%ﬁéﬁ'm tfart%n@e%”h?g S 1
y ‘'sweepi ng node Tenp ure:
Stress: 2.00R08¥8/ ¢8% (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 Q, and p is preferably an integer of 2 or 3, and
particularly preferably 3. As specific examples of such an
20 organocaluminum compound (B), triethylaluminum,
diethylaluminum chloride, triisobutylaluminum,
diethylaluminum bromide, and diethylaluminum hydride can be
given. These compounds may be used either individually or in
combination of two or more. Triethylaluminum and
25 triisobutylaluminum are preferably used.
The compounds represented by the above formula (2) can

be given as the aminosilane compound (C) (hereinafter may be
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Frequency range: 100 to 0.1 rad/sec. Additive: A slurry prepared by m xing
4. g of 20 2, 6-dibutyl-p-cresol, 8 g of DLTP (Lasmt) , 2 g of calcium
stearate, 6 g of Mark 260 (ADK STAB) ( and 200 ml or nore of acetone was
added to the polyners in the followng ratio. Ratio (slurry/polyner): 5
mL/5 g 25 Pol ynerization activity, heptane insoluble (H), nelt index (M),
xyl ene soluble (XS), nolecular weight distribution 34 (Mn~ Vn) and

(Mz/ Mv), and pol ydi spersity index (Pl) are described in Table 2. Exanple 2

5 (Prepar @hhﬁfy of e 5011 &y 088 Ay SteompIRRRARNY k) AI) 2wR90n k4 04D, Y typ f 1 ask

equi pped with a stirrer, of which the internal atnosphere had been suf f

iciently pegbagesly b;)henci:&f.@gﬁé\t gag oVesibangpdrizhhidhb I tRE present
di et hoxymagnesi um and 750 m toluene to prepare a suspension. The

suspensi oinwast 16n addrte 49incsbl aiié eompbuABhad a efi lielonemeomnd WA  of
titaniumtetrachloride in another 2, 000 mM round bottom fl ask equi pped
with a sttheenjtobégehi abomhef | mtperizydiss qoisphicrme ahueaer sufficiently

repl aced by nitrogen gas. The suspension was reacted at 5C for one hour

(I ow teenpeenbydroagoayipebiessyroun bdnds . t Speaddiici emanples. 6inthef

di -n-butyl phthalate, the mxture was heated to 100C. Then, 30 m of cyclic
pol ysi | oxamn@aebanetﬁgmnwm@pbmh@qw oxane "TFS-405" manuf act ur ed by GE
Toshi ba Silicones Co. ) was added. The m xture was heated to 105C
and react%HSfBFrPMrﬁ%ﬁ%QOW%W%’cﬂ'??’ﬁgs’(]f%%'t process) . 20 After the

reaction, Z reﬁultl ng react J;jﬁe was washed four tines with 1,300
n1 of tol Eéﬂ PETREAEOL FATRI IR Pé? SF651138%er the addition of 1,200 m

I d.300 ml of d h
} oa 1t osesBrazngu Fhafinte L S TRHRUAPEN IS "nd 1T 6 eecond pr ocess)
25 Th mbggf{g?}:gigo&\@ Hbfgngg V\gfﬁpﬁp%%\)pg Snder &k ﬁ‘gi%th%d once nore. The

resul 1 ng reaction mx ure was |rres Wt 00 m of heptane

at 40C, fibhEbeHasaPofld&td® MPidld addve formula (2), those having

the same group for R? and R® are preferable, with a compound
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 (perhydroquinolino)dimethoxysilane,
20 Dbis(perhydroquinolino)diethoxysilane,
bis (perhydroisoquinolino)dimethoxysilane,
bis (perhydroisoquinolino)diethoxysilane,
ethyl (perhydroquinolino)dimethoxysilane,
ethyl (perhydroisoquinolino)dimethoxysilane,
25 n-propyl(perhydroquinolino)dimethoxysilane,
n-propyl (perhydroisoquinolino)dimethoxysilane,

isopropyl (perhydroquinolino)dimethoxysilane,
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a solid catal yst conponent (A) in the formof a powder. The content of
titaniumin the solid catal yst conponent was anal yzed and found to be 3.1
wt% A polynerization catal yst was prepared and 5 pol yneri zati on was
carried out in the same manner as in Exanple 1, except for using the solid
catal yst conmponent prepared above. The nol ecul ar wei ght distribution of the
pol ymer was eval uated and the pol ydispersity index (Pl) was neasured in the
same nmanner as in Exanple 1. The results are shown in Table 2. 10 Exanple 3

A pol yner i ggp+8pytabal Npdr §OEHQNENS 1 Bih B e Wpd 1 Vi &, Prepared and

pol yneri zation was carried out in the same manner as in Exanple 1, except

t hat di neppedl Ybebhpd oo@pihbal vé ed st HoxpsErhngst ead of di - n-butyl

pht hal ate for preparing the solid catal yst conponent. The nol ecul ar wei ght
di stri but bonydfpéhky@nd ysequiasl tva) diatechanys 11eneol ydi spersity i ndex (Pl)
was neasured in the sane manner as in Exanple 1. The results are shown in
Tabl e 2. ¥heptopvifpevhydioawinnd imolhinsthoxlychkaest 20 conponent was
anal yzed and found to be 2.9 wt% Exanple 4 (Preparation of solid catalyst
conporfent } SAPEODY ki pevhindr 9bs e@ni R hko kgineprerys idane.stirrer, of 25 which
the internal atnosphere had been sufficiently replaced by nitrogen gas, was
char ged wrtRutyl fperhudep@piyahymesdimethoxy$ikaned uni numtrichioride, and
90 m of tﬁLuene to prepare 36, a, suspension. After the addition of 22 m
of titani GAPREYTSRAFRY g%lﬁ?qu%ﬂ4{% DEHXYEHRM xt ure was react ed

whi | e heati 80C with stirri . Th 3.3 m _of di-n-butyl phthalat
and 5.0 nPeBPYatREERyEboRyRre baRBa YRR LARe Ty 5 of 20 cst at room

t t I ] d fp. .11 0C and t ed 2
N e e S S L Ao b

was 1 g10VedoB el IRpk ERY AHEq o MEREFSLAONRS A /B th 88 M of tol uene at

igopentyl (perhydroisoquinolino)dimethoxysilane,
cyclopentyl (perhydroquinolino)dimethoxysilane,
cyclopentyl (perhydroisoquinolino)dimethoxysilane,
cyclohexyl (perhydroquinolino)dimethoxysilane,
15 cyclohexyl (perhydroisoquinolino)dimethoxysilane,
phenyl (perhydroquinolino)dimethoxysilane, and
phenyl (perhydroisoquinolino)dimethoxysilane. These
compounds may be used either individually or in combination of
two or more. Of these, bis(perhydrogquinolino)dimethoxysilane
20 and bis(perhydroisoquinolino)dimethoxysilane are preferable.
In addition to the above components, an organosilicon
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
256 of the present invention. As an example of such an
organosilicon compound (D), a compound of the following formula

(3) can be given.
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89 m of toluene and 22 nml of titaniumtetrachloride 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 tinmes with 83 nl of n-heptane at 40C to
obtain a solid catal yst conponent. The content of titaniumin the solid
catal yst conponent was anal yzed and found to be 3.3 w% The content 15 of
alum numwas 0.5 wt% A pol ynerization catal yst was prepared and

pol ynmeri zation was carried out in the sane manner as in Exanple 1, except
for using the solid catal yst conponent prepared above. The nol ecul ar wei ght
di stribution of fhe po%gper was eval uated 20 and the pol ydi spersity index
(PI) was neasurRdSEAORRet-same nmanner a§3ln Exanple 1. The results are shown
in Table 2. Conparative Exanple 1 A 2,000 m round bottom fl ask equi pped
with a stirrer, 25 of which the internal atnosphere had been sufficiently
repl aced b§8nitro esi um di chl ori de,

. h d wth 95 . f
442 m of Yd8ESAE, aﬁa%g§6g§%31§f %égg?ﬁém#\%@ ae}lié'ghglrf)g%ggag?ng i5% ure was
t 130C f t h t t ai h ti 21. 3 f
bt halt o S Ak biaaeh s kT ShPuf SN SRERRr Sy I E et Pt
130C f dj h ljoC i t j-Ni 5
nomogencont XL dFehE: Yf i Bl RS A0 ARIVERL ALy PECENCRE] AL N0 @

honogeneoys 9l ditd i m¥esnadded 4t 0a200n We ol téd@bAR$ LHERGR! Wdls1 The
TUXE or o vadiye dlichHin $Ia 17ES 4 Barhe diti°s§but‘§/| pht  PLE8GD, Pid ed, and

the m xtugeous veapledrbap, Lum1POUsEolb] NostaFrdingm oFd, L4 reaction,
the reaction 10 product was suspended again in 275 m of titanium

machl ogi e andipcegessedtiofying dvuiseqiallifC. offhe < @sdl3ing reaction
ure was washed seven tinmes with heptane at 40C, filtered, and dried to
obt ai 10 a &el splechf bt yextanpdrgEonehienyd allkexfel mné, aa Jowel kol lzomd ent  of
titaniumin the solid catal yst 15 conponent was anal yzed and found to be
2.8 wt % phpolyetkivialkorysalahgst cyabopllepba bkbxysi g nandati on was
carried out in the same manner as in Exanple 1, except for using
cycloalkylalkylalkoxysilane 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,
cyclohexylmethyldiethoxysilane,
25 cyclohexylethyldimethoxysilane,
cyclohexylethyldiethoxysilane,

dicyclopentyldimethoxysilane,
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the solid catal yst conponent prepared above. The nol ecul ar wei ght
distribution of the polyner was eval uated and the 20 pol ydi spersity index
(PlI') was neasured in the sane manner as in Exanple 1. The results are shown
in Table 2. Conparative Exanple 2 A polynerization catal yst conponent and a
catal yst were 25 prepared and pol ynerization was carried out in the sane
manner as in Exanple 1, except that cycl ohexyl net hyl di net hoxysi | ane was
used i nstead of bis(perhydroisoquinolino)dinmethoxysilane 38 for preparing

t he solidd§@§@i¥§gnggf39ggﬂ xysEaf®@] ecul ar wei ght distribution of the
a

pol ymer was eval uated and the polydispersity index (Pl) was neasured in the

same ManNngyc8spbAt FXAEGPhG14ind ok esildse are shown in Table 2. 5 TABLE 2
Exanpl ePol yneri zation Activity -PPJ -cat. (~ ~0) ~g J1 pmin) (W% MnWh

M IMv Pl Exgopbped 4300008y Bdi 8théidys Pl4dnd 8. OExanpl e

24550098. 56. 51. 410. 513. 27. 5Exanpl e 34630097. 8132. 014. 250. 47. 9Exanpl e
44170096. 69cb38pei by B6th¥Bd 2&ohpayat 1amw8540098. 14. 52. 39. 612. 97. 1Exanpl e
1Conpar at i ve4840098. 26. 81. 76. 69. 04. 3Exam |l e 2 As can be seen fromthe above
resul ts, pwtiyobexypecpwdiopenbyldsneghokestbameyst of the present invention
has 10 stereoregularity equivalent to or higher than that of the polyners
obt ai ned Bycéeheskltryaiprentyl §iethaxvihlame Conparative Exanples 1 and 2

as well as a remar kabIK broader nol ecul ar wei ght distribution represented
by MV M 8rmgEh¥hcyclohexylcyclopentyldimethoxysilane,

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)
(1) | Bis(perhydroisoquinolino)dimethoxysilane | Diisopropyldimethoxysilane
(2) | Bis{perhydroisoquinolino)dimethoxysilane | Diisobutyldimethoxysilane

‘ (3) | Bis(perhydroisoquinolino)dimethoxysilane | Cyclohexylmethyldimethoxysilane

(4) | Bis(perhydroisoquinolino)dimethoxysilane | Dicyclopentyldimethoxysilane
(5) | 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, 1-butene, 1l-pentene,
4-methyl-1-pentene, vinyl cyclohexane, and the 1ike can be used
either individually or in combination of two or more. Of these,

ethylene, propylene, and l-butene can be suitably used. A
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In particular) the high Me/Mv ratio indicates an increase of 15 polyners in
a hi gh nol ecul ar weight region, resulting in a remarkably broadened

nol ecul ar wei ght distribution. Furthernore, notw thstandi ng the broad

nmol ecul ar wei ght distribution, the high nelt index (M) possessed by the
pol yners prepared in Exanpl es, equivalent to or higher than that of the 20
pol ymers produced in Conparative Exanples 1 and 2, indicates high activity
agai nst hydrogen of the catal yst. 39 | NDUSTRI AL APPLI CABI LITY A efin

pol ymer's wi by & PLORP Fuleeclldle JPLONY 141 SEoLPILAON G23oha oAl AkAGL DY

pol ynmeri zing o Ins using the 5 catal yst present i nvention, while

mai nt ai ni Agp b NEmdE Dhe $161 COT SR ATd 1 s Qs t NRsPBhKAEBRE. tBObYMErs have
i ncreased nelting viscoelasticity, whereby the problemof restricted

appl i cat i @péilpmé Pi 2 &PAI & 16l I ad | CRlh e Operddrierd)d appear ance of the
products can be solved. In addition, the 10 catal yst exhibits activity

agail nst hydnetieyl eup et @né, wvangn dycdiviestdss, hhé tact L vkécaexbe mstesdd by
conventional catalysts, whereby polyners with a high nelt flow rate can be
obt ai red. edfher GnAlivEdlalAycart ahysimbigratolasf 0f tws 9rmoirzat | OA tdess.i si ng:
(A) a solid catal yst conponent prepared by contacting (a) 5 a

di al koxynaghesenen agd)l beeerevedre e tsuliaiy Eede conpound, and (c) an
el ectron donor conpound to one another, (B) an organoal um num conpound of
the fol | owi ng fBRenIatia)chieaghAWPIRIRY UARs dish it s@scdddsed 1an al kyl
group having,1 to 4 carhon atons, Q represents a hydrogen atom or a hal ogen
atom and!phiEpd dTARIch ASaPURRIfHER LR RETITRF LR 1f‘8?‘ﬁﬁ| the effpcte 3 and

. of the present invention. Usually, the component (B) is used
10 in the amount of 1 to 2000 mols, and preferably 50 to 1000 mols,

per onemol 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 combination, 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 mol 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 organocaluminum
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 organoaluminum compound (B), or cause the

25 component (C) and component (D) in an optional order to contact
the organocaluminum compound (B), and cause the solid catalyst

component (A) to contact the resulting mixture. A method of
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15 (©) an am nosilane conpound of the followng formula (2) , RZR3SI (OR4)
z-(2) wherein Rz represents a perhydroqui nolino group or 20

per hydr oi soqui nol i no group, R3 represents a perhydroqui nolino group,

per hydr oi soqui noli no group, an al kyl group having 1 to 12 carbon atons, a
cycl oal kyl group, phenyl group, vinyl group, allyl group, or aral kyl group,
the R3 group being either the sane as or different fromthe Rz group, and
R4 individually 25 represents an al kyl group having 1 to 4 carbon atons, a

cycl oal kykoghO4g, a RhEW y X Qif-i;P,ad\iiiﬂ)Q tHE0YPgaAbh Vim S & Robodi @l ¢yl  group.
41 2. The catalyst for olefin polynerization according to claim1,

wherein the t1d pdiombaliystisanaent, 8paratplenaiad iy tierdcrddryht a) a

di al koxymagnesium (b) a tetravalent 5 titanium halide conpound, (c) an

el ectron danato eonmpaundthardmpdneat &Cprat itbhehyspoesion (L0 ané @iaqt her. 3.
The catal yst for olefin polynerization according to claim1, wherein the
solid catahgsfeedimpne dolitactest epapedeb@ HR) conflacomponém €) or

di al koxymagnesium (b) a tetraval ent titanium halide conpound, (c) an

el ect ron thacrommanentisd,(C) dndir Dar berdthiecphyner iz dbihon wmyd te) ig also

pol ysil oxane to one another. 4. The catalyst for olefin polynerization
accor di ngatRr e rabdirenbodpsert n tHelgiRf kBt §adM gy mpsove the

di et hoxymagnesi um 5. The catal yst for olefin polynerization according to
claim1, GRERLYALtafR:isidet PIRLASERYSRRPIUARY EFYFE2Rl bRE RIGRETNG & d

diester. 6 he catal yst for olefin polynerization according to claim1,
wher ei n' t & ASESS HhE HohaP TYBRSIIAHS CBY 4 RE &% LAY ALY CONAREH O St igh &

O LB, e i L P PR 2 B LR OnASel M0 1 2
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 be used for the polymerization reaction. Inaddition,

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

In polymerizing 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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42 4-bronmophthalic acid diester. 8. A process for polynerizing olefins
characterized by polynerizing or copolynerizing olefins in the presence of
a 5 catalyst for olefin polynerization conprising: (A a solid catalyst
conponent prepared by contacting (a) a dial koxymagnesi um (b)

atetraval enttitani um hal i deconpound, and (c) an el ectron donor conpound to
one anot her, (B) an organoal um num conpound of the following fornula 10 (1)
, RPAL @B _p (1) wherein Rl represents an al kyl group having 1 to 4 carbon

atoms, 15aGur eEesepts AlOCOANGM e 100U GAOT, 3RS RalEP coent s

a real numper satisftfying the fornu , an C) an am nosil ane

conpound gb1{Reriohto¥hNInbRERELE §@dh afZEBH e ORBn Dd s P MhaiRi n Rz

represents a perhydroqui nolino group or perhydroisoquinolino group, R3

represent gral PRLANEY oSl ViRé i 1Pa €1 WP, SPRICAYdIcail39qULBebN@aws DaP, traen al kyl
group having 1 to 12 carbon atons, a cycloal kyl group) phenyl group, vinyl
group, 25cambyphefieoiy)) torcatad dtylthgraonpordier RB) gimdfpibehagampdrasnt he sane
as or different fromthe R2 group, and R4 individually represents an al kyl
group Hhavi(Ay int thd predarcataimlefidd tocprepalkmerdreup, 1 pbenyd0 gr oup,
vinyl group, allyl group, or aral kyl group. 9. The process for polynerizing
ol ef i ns aefothi mplivw R fdrs fr8, 1 vhefethetdrmuidnt ddal $be eomparemit (A) is
prepared by contacting (a) a dial koxymagnesium (b) a tetravalent titani um
hal i de corBouald/¢x)the compomest dEhorreotipoilirE can@eddroaporkanhitte

hydr ocarbon to one anot her. )
form the catalyst. In 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
16 is 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 olefin polymers with a
molecular weight distribution broader than that of the polymers
produced using a conventional catalyst. In addition, the
256 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

30



10 10. The process for polynerizing olefins according to claim@8, wherein
the solid catal yst conponent (A) is prepared by contacting (a) a

di al koxymagnesium (b) a tetraval ent titanium halide conpound, (c) an

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

pol ysi | oxane to one another. 15 11. The process for polynerizing olefins
according to claim@8, wherein the dial koxymagnesium (a) is

di et hoxymagnesi um 20 12. The process for polynerizing olefins according to

claim8, yheneketberbeels by ORI ARG ( he Talalishabicc cggi d

di ester. process for polymerizing ol'efins according to 25 claim8,

wher ei n tB?eﬁEﬁEt{z?\F‘exgE)ﬂ% mguﬂdc&ﬁhfﬁe@ ﬁfzhb%ldhee gbﬂyﬂé%tﬁrth
derivative. r 14. The process for polynerizing olefins according to

claim 13, aVl'ﬁ.Q{aﬂiék hbeeplt Balveiatd didicesbatigar imatiy/Ralint4ihRiagoyy hal ic
acid diester. 45

. A, SE. A, ychtiEy8&adt bt A an@c Ay s 2a NA e A o @t @ b fAGE. o Mo s f 2. A@ E.
A N2 AIT.A SY. A @.A ,|.A@S2. ASE. ASSY. A@d:. AE. ASGSE. AGSE. AGNSE. A@52. A@BE.

A@ 2. AYE. ASYE. ASN2. A@ . A@N, Y. A@ 2. A@ SE. A@. AGE. A F
. A@ A@B2. A@6W r Fwx, me$”g| wr mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] caf8AME&RFE8a] ca] ca] ca] ca]ca]Jca]ca]calc:alUc:alca]cajc:al H2 < v
&KL_ef TZ[ o} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c ﬂ cajcalc
a] ca] ca] ca] ca] cBpeapredent cals b 4lidd] bg! dpscribed in more detai

by examples, which 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 1,300 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 HI = (G) (g)/(F) (g)

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
10 anddissolvedwhilemaintaining themixture at the boiling point
(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 molecular 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 fractionation chromatography (CFC) using CFC T-150B
(manufactured by Mitsubishi Chemical Corp.) under the following

conditions.
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Charge amount: 0.5 ml
Flow rate: 1.0 ml/min

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 g

25
Polymerization activity, heptane insoluble (HI), melt

index (MI), xylene soluble (XS), molecular weight distribution
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20

25

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
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).
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).
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 titanium tetrachloride, the reaction mixture was heated

to 112°C and reacted for two hours with stirring (second process) .

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

35

10" 10 10<109%& () - &93109%& () - Y7



10<109%& ()-9 109 ()-F7109%& ()-f5m 109 () - CGDG H2HCHHHIENDC 10 109%& () -
109 ()- 109 ()- 109& ()-f 109& ()-sSyMLOY%& ()-sH I DI vl 1JaBmbC 10
109& ()- 109& ()-M 109%& ()-3

8&910%& () - YLI0%&' () -! SSYd0%u& () - mlIgdJIKPKKA2nbC

10, SH109& ()-!, Y(: $109%& ()-!, Y(: $10988& ()-y& 109%& ()-$

109& ()-"#109%& ()-KLL MGVUMKMLMVMHYNC 10 10 10 10<109%& () - &9

109& () - F7! 109& () - f5@¢10%&' ()-- 1 10% () - sMVGNNNO?O~OdBYNC

10! S@W/&Oﬂ &&% DA r(t? (1’5‘)00 1:91 0/(%} % pow%g/qr&,()ﬂbe

109&' ( PPd 10“' AQ -1 %& -
109& () FﬁéQ?@nEk?&%@X'ﬁéQ 51&3&@1 St ¢ é?néﬂ %ak analyz
109 ()-!, Y(Z10% ()-&10% ()-%$ 109K () - RS% (S)SF +S]SSbC 103 3 0%&'() 3
f910%&'()ana0f39n405@08& $)18&QF% 109& () - Y710%& () - SSTDTTT6UdIBLC
10! S@940% f & ()- 109& ()-- 10%&' ()-"109%& ()-
109& () -10%&' ()aA Ghb 1LinvanByENBHE dO8 D524 0P8 (Drepardd@n(d - $
109 () -"#10%& ()-& 109& ()-Fs! 109&' () - WAKYDYYYYYdE: / 10 10<10%& ()-3
&910%&5 () pbYTIME®RI ¢a £1 66/ RatYyied ¥R i) Ehé FAMR hanYeY VA TH Bdp 1)
109 ()-109%&' ()- 109%&' ()-& 10%& ()- F yl0%& ()-f109%& () -
1, except for using the solid catalyst component prepared above.
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.
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 used 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 solid catalyst component)
A 500 ml round bottom flask equipped with a stirrer, of
26 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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of 50 cst at room temperature were added. Themixture was heated
to 110°C and reacted for 2 hours (first reaction process).
After the reaction, the supernatant liquid 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 reaction mixture was washed eight times
with 83 ml of n-heptane at 40°C to 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
polymerization was carried out in the same manner as in Example
1, except for using 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 390.6 g of 2-ethylhexyl alcohol. The
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910% & ()-Y10% & ()-x. 9eaBbC 10 F71096&f() f5s10% & () -
10% & () - §11@%f&1€( MNVQQ@@W;S&SQ}US&JQOWS&EIQ)ie@bB) 130010 ot Pf t'llmwl(n) S
109& S
O- tetrachloride. The mixture was heated to 110°C, 5.22 g of
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 solid catalyst component in the form of
a powder. The content of titanium in the solid 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 so0lid 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
256 prepared and polymerization was carried out in the same manner
as in Example 1, except that cyclohexylmethyldimethoxysilane

was used instead of bis(perhydroisoquinolino)dimethoxysilane
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10+109%& () -! HSF(y#109%EE& () -f&10%& ()-$ 109 ()-!D -#10%] & ()-S 10%& () -V
dYNC 10 10 10 10<10%&' ()- OMLOY&' () - F710%& () - S510%& () -- 10%&' ()-s GqdBYNC
10! f @0% | & ()-s10%&' ()- 109& ()-10%&' () - 109& ()- @O0%: ()-s" dBYNC

10! @( %409 ()-f&3109& ()-$ 109& ()-"109%& ()- &LOY%& () - SF109%& () - QUEYNC

10! @109& ()-s3 109& ()- 1 109& ()-/ 109%& ()-I

-gl0%& () +#é€](§%$% @/\Z{:}}% 9&(31:9 c,yataq'%/éﬁg‘ c(&mporYé]rg:/d &'TQL molgc&Qar

10<109%&’ ( 7

10! f SF‘V&O‘@/{ & §) 5t PIRAOY80 & f ) e HOB & e 3 Wé%a(])uat@da&ld Jthe

" 10% & ()- R dEbC 10! TS@0% & ()-3"10% & ()-S 10%& ()-

10% & () - 30%%&ibpe2bVt & {ddéde=alDCuas measured in the same manner as
10! 610% & () - 4m0% & () - - 10% & () - +10% & () -

10% / & () i fGRR&MB &) 1 7[ "Thed. hals Ul s1 @i (s)ho'BlhO%& (rb3&1QY& ()-s 10/ 10/

10/ <10% & ()-810% & ()-.\/faBbC 10! F

5
TABLE 2
Ponme_ri;ation HI Mi XS
Example (g_égt/l& Y Wi%) | (g/10min) | (wi%) Mw/Mn | Mz/Mw Pl
Example 1 43500 98.3 7.0 1.6 129 14.1 8.0
Example 2 45500 98.5 6.5 1.4 10.5 13.2 7.5
’ Example 3 46300 97.8 13 20 14.2 50.4 7.9
Example 4 41700 96.5 9.5 35 15.3 51.1 8.2
Comparative 35400 98.1 4.5 2.3 9.6 129 71
Example 1
Comparative 48400 98.2 6.8 1.7 6.6 9.0 4.3
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 broadened 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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1098&' ()- SF#10%& ()- SF$10%& ()-m S 1098& ()-VK{|[:bU4 S S 310%& ()-
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SS 1098&' ()-10%40%40%6 S<1098&' ()- S9 1098& ()- S37 1098& () -
Sf 5@10%& () - ; kAT Pr8anggl ppdeEmJompannogipthe. Sokkawigg formula
SS1098& ()- S 10%& ()- S3 310%& ()-v~cCbU4 Sd! 1098& ()- d! 10%&' () -
d! 1098& (Y1) d! 1098& ()- d! 1098& ()- d! 1098& ()- | LO04d! 1098& ()- d! 10%& () -
dl209%8& ()- dl 10%& ()- d!1098& ()- d! 10%& ()- d! 1098& () -
gf@P4d! 1098& ()- d! 10%8&' ()- ;cXL[!d! 109%8& ()- d! 1098& ()- d! 109%8& () -

0, 0, ! - [0) ! -
_?04d! 10%! 10 /e/ﬁequ oa.‘ﬂ! 1098& () (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?R381i (OR%) , (2)

wherein R? represents a perhydroquinolino group or

20 perhydroisoquinolino group, R® represents a perhydroquinolino
group, perhydroisoquinolino 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
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.
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2. The catalyst for olefin polymerization according to
claim 1, wherein the solid catalyst component (A) is prepared
by contacting (a) a dialkoxymagnesium, (b) a tetravalent

5 titanium halide compound, (c¢) an electron donor compound, and

(d) an aromatic hydrocarbon to one another.

3. The catalyst for olefin polymerization according to

. claim 1, wherein the solid catalyst component (A) is prepared
10 Dby 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.

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

diethoxymagnesium.

5. The catalyst for olefin polymerization according to
claim 1, wherein the electron donor compound (c) is a phthalic

20 acid diester.

6. The catalyst for olefin polymerization according to
claim 1, wherein the electron donor compound (c) is a phthalic
acid diester derivative.

25
7. The catalyst for olefin polymerization according to

claim 6, wherein the phthalic acid diester derivative is
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1098& () - @ 1098& ()- @10%8& ()-L @ 1098& ()-

@109%8& ()- @& 1099&' () - ( @: Y 10%?/&'() n "[:-410% @10%0&' ()- @
1099& ()-L @& 10%0& ()- @#109W& ()- SS %40%& ()-m @O0%W& ()- YbA410% @
@OW& ()- @FLO9V& @r‘oc@%s for polymerizing olefins characterized by

polymerizing or copolymerizing olefins in the presence of a
5 catalyst for olefin polymerization comprising:
(A) a solid catalyst component prepared by contacting (a)
a dialkoxymagnesium, (b) a tetravalent titaniumhalide compound,
and (c¢) an electron donor compound to one another,
. (B) an organocaluminum compound of the following formula

10 (1),
R',ALQ: ., (1)

wherein R! represents an alkyl group having 1 to 4 carbon atoms,
15 Q represents a hydrogen atom or a halogen atom, and p represents
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, perhydroisoquinolino group, an alkyl group having 1 to
12 carbon atoms, a cycloalkyl group, phenyl group, vinyl group,
25 allyl 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
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t
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.
20 12. The process for polymerizing olefins according to

claim 8, wherein the electron donor compound (c¢) is a phthalic

acid diester.

13. The process for polymerizing olefins according to

256 claim 8, wherein the electron donor compound (c¢) is a phthalic

acid diester derivative.
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14. The process for polymerizing olefins according to
claim 13, wherein the phthalic acid diester derivative is

4 -bromophthalic acid diester.
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