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1111111111211111111111111111111111 *159159* SCLI D CATALYST-COVPONENT -AND
CATALYST MR POLYMERI ZATI ON OF OLEFINS Techni cal Fi-eld ent invention
relates to a solid catalyst 5 conponent and cat al yst ﬂwﬂmm m@ " ation of
ol ¢fins, which shows high activity andlow rate for f mer

having a | ow nol ecul ar weight or a | ow stereoregul-arity-wiFdfi*is soluble in

St o7 cor couinpt AT hryReRaf o8 R R MR paloRiel of Bheems e

havi ng a excellent property in a high yield in copol ynerization of ol efins.
Techni cal Background Many proposal s have been made and known for a solid
catalystTg%(%ngﬁuggeﬁgntaining magnesi um titanium an el ectron donor
conmpound ané1 al ogen as essential components and a process for the

pol ymeri zati onq@fs t Bees@nROl YABLhE&bhON-8iatksef i B 14 tdio1 i eGA Wt a
catal yst for polynerization of olefins conprising said solid catal yst
CoONMpopentsonPbrii A tid ak&8h D{8t C g6R0 Wil vadit i2h b §8Nbe eFiihisGowttiipound.
For exanple, JP-A-57-63310 and JP-A-57-63311 (The term"JP-A" as used

herei n NMFswAhighexivias, piHd 1shedalapaasEqmtian appliyeair Grviny opose
a process for polymerizing an olefin having 3 or nore carbon atons using a
cat al yst as¥sweum loanyplrasiwagghtsot adl cetstiepstomagploamwity which is soluble

in a polymerization solvent and can provide a polymer having a
high stereoregularity in a high yield, and further, can provide
10 a copolymer having a excellent property in a high yield in

copolymerization of olefins.

Technical Background
Many proposals have been made and known for a solid catalyst
15 component containing magnesium, titanium, an electron donor
compound and halogen as essential components and a process for
the polymerization or the co-polymerization of olefins in the
presence of a catalyst for polymerization of olefins comprising
said solid catalyst component, an organic aluminum compound and
20 an organic silicon compound. For example, JP-A-57-63310 and
JP-A-57-63311 (The term "JP-A" as used herein means an
"unexamined published Japanese patent application") propose a
process for polymerizing an olefin having 3 or more carbon atoms
using a catalyst system comprising a solid catalyst component
25 containing a magnesium compound, a titanium compound and an
electron donor compound, an organic aluminum compound and an
organic silicon compound having Si-0-C bond. However, these

processes are not always satisfactory for obtaining highly
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25 contai ni ng a magnesi um conpound, a titani um conpound and an el ectron
donor . conpound, an organi c al um num conpound and an organic silicon
cQnmpouywd having Si-0O C bond. However, these processes are not always
satisfactory for obtaining highly 1111%2111121112111211112111211211211211111111
*@00002* . 2 stereoregular polyners in a high yield, and further inprovenent
has been demanded. JP- A- 63-92014 .di.scl oses_a solid _catal yst
Conponent® THHEFARGHERT PAEISTS 181 SATE: BFE38 cOnhyf r RGT gy o ctient

di al koxy nesium .a diester of an aronmatic dicarboxylic acid, an aromatic
hydr ocar E‘ga%’ %e‘?rll t%erﬁ%nn?%%l ide and calciumchloride into contact. On the

other hand, I jc AADR ] S8 £55ads C2' BbY3h SYRRIPLEOL AT 2l

ol efins conprising a solid catal yst conponent prepar by coOntacti ng

titani u"ﬁ} | FOLN QA de gk th o sHspensi ﬁgeiaassgad byydi ethapgmgpesidra

with an enzene, adding phthalic dichloride theréto to react” to obtain

a sol 5d RFiQAYd d4iidera aqRldeld BE hAhear&saltid o Stbdheypl DEUdigy th
titaniumtetrachloride in the presence of an al kyl benzene, an organic

al um numagpEpRenatiaNlydfofagBOh ¢ d Titdridnm hadideuand el bl diessi deor
polymerizing olefins in the presence of said catal yst system The foregoing
known t edmtiqquesntacts On tihe devkéophmnd,of JRa-Adal-a31540€ odperdpiselsa\d ng a
hi gh activity enough to allow the om ssion of a so-called deashing step,
i.e. , acsttelylt renevemgfont phlymerggiighge PRCinsaisconpoisnng2@ awlid
titaniumremaining in the polynmer produced as well as on the enhancenent of
t he yi el ¢adfalysdy eoreappenenol yrireparad | np¥ovefentackiagr abititapigm t he
cat al gst activity during polynerization, and_achieved excellent results to
t hes®0 purtsdFashIoxnide Ka tBI3 FRFPEBE}AB T RS RY A HR ERQXVINRGRCF A UBIWIdD o
solvent at the Eol ynmeri zation, a pol yner having a | ow nol ecul ar wej or a

ow ot er 35 Bk LbEhg eng, andraa R IEE Akt e AR en et 4

formed, %%Q:eacllnalal ysollnici hperoduc::_t, and further contacting the resulting

solid product with titanium tetrachloride in the presence of an
alkylbenzene, an organic aluminum compou.nd and an organic

15 silicon compound, and a process for polymerizing olefins in the
presence of said catalyst system. The foregoing known techniques
focus on the development of a catalyst component having a high
activity enough to allow the omission of a so-called deashing
step, i.e., a step of removing catalyst residues such as chlorine

20 and titanium remaining in the polymer produced as well as on the
enhancement of the yield of stereoregular polymer or an
improvement in durability of the catalyst activity during
polymerization, and achieved excellent results to these
purposes.

25 In the slurry polymerization process which requires a
solvent at the polymerization, a polymer having a low molecular
weight or a low stereoregularity, which is soluble in a

polymerization solvent, is formed, especially in the



3 polynerization of propylene, a polyner so-called "an atactic

pol ypr opyl ene"” (hereinafter occasionally referred to as "APP") is forned.
In case of increasing of the formng rate of the APP, it concerns about an
undesirable effect to the operation of 3he 5 process and the production
cost of a polyner, because a pipeline may be bl ocked up during

pol ynmeri zatj on and a. step.for remval of APP from a hi.gh stereore

pol yner RS PEF HFdELR ‘lgg PEd ?Iee)aeaf ? ePog%ﬁkegozé%lg%dsFuaﬁ haetr%%éa
copol ymer zag | 2T (5o il £ d DS 1RNGE 1 drfh 18 ¥ FUIUPLAPRLYHET g o Of
10 pr opyl%on azg%bﬁ%€+eneeﬂ,grflcontent of etlhy en@;i n a copol ynmer has t)g be

i ncr easedisaqgr;n%faqomﬁ%aéf@%ft Qnéeesgmﬁgvceﬁ thie BLERE nhOrd € ARl AP
es O t

properti e resulting copolymer. In case that a content of ethylene

I's i ncreasedondi i abeRNhhONSEe $1 PRb BETe OELME  tPeBRUSBFRR ibal 8£T Ble
formng a soluble matter on a 15 pol ynerization solvent tends to be high
very BucChrdéweyand the pisedeitide coiitibfsd poflyiner f beegtisegalgipel ine
techni ques is not enough to solve the probl ens. The obj ective of

t he presefly ib&/ ®liddXed aipt dughgepbhgmeeticgeibn phdbhestep efiar mampval t he
prior art techniques and to 20 provide a solid catal yst conponent and a
cat al yst 4Hrapp| foeni aahiigh citeglesinagilashirdlvyeer cbat bel at praduat ofs
form ng a polymer having a | ow nol ecul ar wei ght and a | ow stereoregul ar

pol yner weakired afitdx poillymgrpaiayhon -zaFrsthes vént2 SaPcamentzaien hi gh
stereoregul ar polyner in a high yield, and also 25 can_obtain a copol yner
havi ng exafel Péafipsepciad eénPgaECﬁirgh‘-Wi 8| FINTheCeBROVPRELZ R OFN ‘b%(

ol efins. Disclosure of the_Invention 4 As a result of extensive
i nvedfi garemlene sRd ethKLepsr R GIF S oBERERYLRRE A ThG FAPPAE™EFi 7S ar t

t echni ques, .t he present inv<$nt ors have foundttq)at .V\,hern olgfirgsogéeer to

pol ymeri Z&t 45y IRGIRASEL AN ATIPRIRFT P T ro e ey Th Yonpotng, B2 5
tetraval ent hal o - cont ai ni ng_ti.tani L ester.of tic
i car oxyi T T AR P TS RE € RdPne SA50a Ang SopSHPheR. “ il &880 n
cont ai ni g A AOXE! ¢ BN Q3 AL HERUTRY ILRXT Lo Sn ol YORE 4l s | OW
rate for Tormng a po?y r a | ow nol ecular weight polyner or a | ow
stereoreq afy 10,paLYER" MU Chats $RLUESmihg ROIWRIHIZAthQBLES! VWENta
especially an olefin based polynmer having | ow APP formation rate can be
obt aijped Y iindBi 214 84 S b 1 Gt dleisls 86tHY iHgARGry Atieheonegebati tyhef the
resulting polynmer in a high level, and a copol yner having a excell ent
property a0 de obé ataedlystachi ghelBoykgbingn kaopel Wethziatieon 0f wbefins
with said solid catal yst conponent. A solid catal yst conponent for
pol ymer i zaidwgh ofo oseIvastiid)pobblasspresent invention . to solve the

f oregoi ng objective conprises the foll owi ng conponents (a) to (e) ; 20 (a)
a magnesi um coMmumekjectiyd)ofi therpvakent havegdaopontsaits repive athem
conmpound, (c) a diester of an aromatic dicarboxylic acid

foregoing problems remaining in the prior art techniques and to
20 provide a solid catalyst component and a catalyst for
polymerization of olefins, which can control the rate of forming
a polymer having a low molecular weight and a low stereoregular
polymexr which is.soluble in a polymerization solvent and can
obtain a high stereoregular pqumer in a high yield, and also
25 can obtain a copolymer having excellent properties in a high

yield in the copolymerization of olefins.

Disclosure of the Invention



(d) an aromatic hydrocarbon and (e) at |east one al um num conpound

sel ected froman organi c 25 al um num conpound cont ai ni ng a hydroxyl group
represented by.the follow ng general formula (1) and al um num hydroxide; 5
wherein mrepresents 1 or 2, R 1 repredents hydrogen atomor a |linear or
branched saturated or unsaturated hydrocarbon group having 1 to 21 carbon

atom and CQO2 ts.-C (=0) -0- . . .Furt.her, th tal yst f

pol yreri zat i on%)'rilsggfﬁétof’%t H%‘tp‘?réssle‘ﬁ? RV ﬁf:ﬁglrgf%ég%r i%oegf'gilt'%\) Bét Te o
foregoin olid catal yst conponent., .B I ' '
reprgslan%ngexi?’tnrge p&@r%ereé‘ls c??nr?ﬂ‘lnal:nglégzﬁi% g’fg%pry %ﬁg:lr é@r@gq%r)ggg;gg%t s a
€14 al Kyl QD QGRS RALS Aobd AIL0 Hed U IS 8100 pBAYmR iCRIPS eNt S

areal n r rom nore than to not nore than 3; and "(C) an organic

silicon %%ﬂlrlpmﬂgrspla%%ﬁa %Z%éﬁwrjg@efa&mlé Al $ uR38SmPBAnk , 40

wherein epresents a Cl_12-alkyl, cycloalkyl, phenyl, vinyl, 20 ally' or
ar al k? 'k l&re%ﬁmm By od@ni-kentai® itly €itharant éoilﬂéoﬁﬁﬂr,eéeﬂﬁé;s@er of
yl,

Cl4-a cycl oal kyl, phenyl, vinyl, allyl or aralkyl group which nay be
the same g Fidd=aNdi ARGV agdid,S ad akomatikt eglrcfadbdimahd @an3. 25
Best enbodi nent for inplenenting the Invention Preferred exanpl es
of the magnesiidn atopaunt (mpdrnendi raftteringoensiaonbydyorgilergesup 0 cas
"conponent (a) ") used for preparing a solid catal yst conponent (A) for
pol ymer i zdhindmunt hydroxide, a polymer having a low rate for forming a
polymer a low molecular weight polymer or a low stereoregular
10 polymer which is éoluble in a polymerization solvent,
especially an olefin based polymer having low APP formation rate
can be obtained with maintaining a catalyst activity and a
stereoregularity of the resulting polymer in a high level, and
a copolymer having a excellent property can be obtained in a high
15 yield. in copolymerization of olefins with said solid catalyét
component.
A solid catalyst component for polymerization of olefins
(A) of the present invention to solve the foregoing objective
comprises the following components (a) to (e);
20 (a) a magnesium compound,
(b) a tetravalent halogen—containing titanium compound,
(c) a diester of an aromatic dicarboxylic acid,
(d) an aromatic hydrocarbon and
(e) at least one aluminum compound selected from an organic

25 aluminum compound containing a hydroxyl group represented by the

following general formula (I) and aluminum hydroxide;

(R'CO,) ;AL (OH) ,_, (T)



of olefins of the present invention (hereinafter occasionally referred to
as "solid catal yst conponent (A) "). incllude nmagnesi um di hal i de,

di,al kyd magnesi um al kyl magnesi um hal i de, di al koxymagnesi um

diaryl oxymagnesi um al koxynmagnesi um halside 5 and fatty acid salt of
magnesi um etc. Exanpl es of the magnesi um di hal i de incl ude

magnesi um_di chl ori de, magnesi um di by ogi,de, nmagnesi u i iodide,and nagnesi um
di f 1 uori deT/ID “Prreefpézrer%d‘tcﬁ ﬁﬁb%ﬁgneg?ﬁﬁ?ggn?ﬁewggﬁﬁgﬁﬁd 3EER 8%efted 10
by the general forpula RS wherein R5 an t - 10
al kyl gr e\ﬁfﬁ cﬂ‘f %?nﬁgetﬁgggé:gﬁgt&dﬁgﬁ Persgrtlz_tﬁ.@ %egglh&i(a%rog%%rgg%fupéuch
) ot R, (38 AT WA ING24 100, FLBLOKLARANERIE) -o- .
met hyl et Ky mag%es! um’ “di propyl magnesi um et hypr opyl magnesi um
Sthylpropyl MoResylel ShLUMIRAUNCENBolyn Pl DAL PURATBIBET B Althe
Suc i al ky

et hyl but yl magnesium €t c. gnesi um may be obtained by reacting
magnesi um il Widvedial 0 eiuhd swelr ocarbon or al cohol . Preferred
al kyl magnesium halide is the conpound represented by the general fornula
R7MyD1 whay)eitheREJ Ry aisftso 14 acdtal ¥yt gomppnebt , represents a hal ogen
atom such as chlorine, bromne, iodine or fluorine. Specific exanples of

al kyl magnesi wn hetdgahei ¢ nal usdéneinhyompguesi ureptd sentted py ophlengenesialm

chl oride, butyl magnesi um chloride, etc. These magnesi um hal i des may be

obt ai ned fiagntdact | Ng nmagnesi um nmetal 25 with hal ogenat ed hydrocarbon or

al cohol . Preferred di al koxymagnesi um or di aryl oxymagnesiumis the
conpound represented by the general formula My (OR8) (OR9) wherein R7 and
R8 may be the sanme or different and each represent a C1_10 (v, 7 alkyl
groupOor aryl group. Speci f ReRdLanpl es of di al koxymagnesi um or

di aryl oxymagnesi um i ncl ude di met hoxynagnesi um di et hox%/%r%?nesi

di pr opoxyFEHRsd BT SRIRRGHSTaghes AMY dPFRERIXGrERRESTEmt = A hydrogen
th th ium 5 efh : i h : q
G Dheno T BHaCHam A Hh: SR d YRR R BuREan s S E SR Sl

di phenoxyifa i'um or _diarylroxymagnesi um may

be obtained by reacting.magnesiumnmetal with alcohol in the presence of a
hal ogen q'zf H%ﬁtoé‘éor{ec&ﬂarg@ A

al ni'ng metal conpound. 10Preferred al koxymagnesi um

hal i de 1 Shnea £ompaundl QANSSE Sloliolhf gEpSEderiidTily WEOBUIZer ei n

Rn represe group an represents a hal ogen at dm such as
chl oggne,f%)lrrﬁmap_e, i odine or fluorine. Specific exanples of al koxymagnesi um
hal i de i ncl ude nethoxymagnesi um

R’ .Si (OR%),

wherein R’ represents a C,_ ;,-alkyl, cycloalkyl, phenyl, vinyl,
20 allyl or aralkyl group which may be the same or different; R®
represents a C, ,~alkyl, cycloalkyl, phenyl, vinyl, allyl or
aralkyl group which may be the same or different; and q represents

0 or an integer of from 1 to 3.

25 Best embodiment for implementing the Invention
Preferred examples of the magnesium compound (a)
(hereinafter occasionally referred to as “component (a)””) used

for preparing a solid catalyst component (A) for polymerization



15 chl ori de, ethoxymagnesium chl oride, propoxymagnesi um chl oride and

but oxymagnesi um chl ori de, etc. . .. Preferred fatty acid salt of
nagnestum i s the conpound represented by the general fornula (RuC00)214g
wherein Rl represents a Cl_20 hydrocar®on group. Specific exanples of the
20 fatty acid salt of magnesi umincl ude nmagnesi um | aureate, nagnesi um

Stearate |, Si um anogat e and .magnesi um decanoat etc. . ., Anoing
t hese mﬁ%’ﬂ%ﬁ&ﬁ%’&e P 578 rlé"serﬂet"lor?ven Son” ‘ﬁ:eé%ioaﬁ AR HEST um
is used preferably. Particularl r Gyt .

di al koxyrﬁegneers’i'%‘;rré% %SdiS&ﬁﬁ§§ﬁéa% s?u%“?i“r&ﬁé.’“ﬁr‘%?o o%‘?rg‘dﬁgs’?atﬂﬁesﬁh“é“

f or goi ng JRANERIAIM COMRIUANS A uged ST NGLKy ShablleGORI nat i Qo WO or

nore of t e’ di al koxynmagnesi um may be used in granular or powder 8
formto RYEPalSedrdlfyiod 16 C a7 Kt o £AIRINESE uh Aa Dot fifaPresmh HAMsENM i on.
The particle shape of the dial koxymagnesi um may be anor phous or spheri.cal.
If a §phe&ﬂ&3i’at9%‘ti&i&a§£lgiéfkﬁé?éﬁagﬂﬁﬁi,u&bs. used, a pol ymer powder
having a better particle shape and a narrower particle size distribution
can be obtai nekxallples t B€ e/ MRaghevilan priddilcieie canchadeasidgndwingh ed
during the polynerization, elimnating troubles such as bl ocking caused by
t he fine qichissriche}t aimagnesitie dobynmidpewd srgmesdused. diliihiald oragdi ng -
spherical particul ate di al koxymagnesi um does not necessarily need to be
truly sphexgresdidmitdiludeidée| i etoidal or pebble-like. In some detail, the
shape of the particle is normally not nore than 3, preferably from1l to 2,
nmore pref er abl Prefmnred dlialiyk magnesed § the rgppRTURG & IRES TR D

maj or axis length 1 to mnor axis.length w (11 Further, the

f or ed8i nduli s 8RR S T hayRIRME aheaﬁéf*a%%%ﬁit’i‘scleéﬁh FRREGSHT
normally froml1l gmto 200 gm, preferably from5 ji o 150 ji_m _.The

f or egoi NG Spher? eyl MR BRXIRD éé‘ﬁ‘(?si’%rﬁ% eﬁ?\“‘é&/ersé’geec‘pé;‘ﬁi cle
diameter 20 of . normally frgmlj.tmto 100qg. .m .prefer.ably from5q mto 50g
m rmore pREFERLET fn?r%%?lio‘glﬁﬂ‘gaﬂﬁanﬁ\ﬂﬁ%r theH ?ldr%e elrmrelér%gY ]f"bgarf%qsl%%’ti cle
si ze, the,for.egoing dialkox i L hag; jcle size
distri butclhoenth rﬁl:)ar s?%burflésglqglgﬁgigggyggg glegglg%der % l@:ﬁg}ﬁ%’{& et aél_ill%ll’l t is

pref ef r ec, 3 Bavg, +1ea &% DRG] bkl S UL 09, BRI Pty g €5

havi ng a part Ize” of not nor g min an anmount of not nore than

20% 1pr et ahl D)1 iRdRebhdn 100 a0chpastighfaghaving,a paclicl swdre of
at least 100gmin "an anount of not nore than 9 %0% nore preferably not

nor e t hary DY kyiitapod £ i 6hemsy ZBedbbitaii Auti BY reakaii ngptagrdsi b mewikerabl y
not nore than 2-as calculated in ternms of in (D90/D10) wherein D90
repr esentysi tlhehPpsdésd tedi By@t6cadbohherpalabhwaiiere the accumul ated
particle Preferred alkyl magnesium halide is the compound
represented by the general formula R’MgD' wherein R’ represents
20 acC,,,alkyl group, D! represents a halogen atom such as chlorine,
bromine, iodine or fluorine. Specific examples of
alkylmagnesium halide include ethylmagnesium chloride,
propylmagnesium chloride, butylmagnesium chloride, etc. These
magnesium halides may be obtained by reacting magnesium metal
25 with halogenated hydrocarbon or alcohol.
Preferred dialkoxymagnesium or diaryloxymagnesium is the

compound represented by the general formula Mg (OR®) (OR’) wherein

R’ and R® may be the same or different and each represent a C,_,



5 size reaches 90% and D10 represents the. particle dianeter at the point
where the accunul ated particle size reaches 10% The tetraval ent
hal ogewn- cont ai ni ng titani um conpound (b) (hereinafter occasionally referred
te as "conponent (b)") to be used in tie preparation of the solid catalyst
conponent. (A) of 10 the present invention is preferably one or nore of
titanium halide or al koxytitanium halide represented.by the general formula
Ti (ORL22DEFL whEFEPR 1295 r@p'ﬂésen9§°HP61_4-a R?Flgf’ﬁup;e’ka‘?%g?iserﬁfg a
such as chlorine, brom ne and ipdine:

hal ) .
12 09en Ml LGS, RO 1 SO Sk 08 T oPr SR o o0
Lot rach! AR g R B R kR AL A PP alapa il L U

al koxyti t%%&%:%ﬂd?&%éﬂﬁ& agpgght%%we% ) éEﬁ&J&&BéiﬂSxyﬁLBQé)é;h}nt,a“i um

trichloride, propo Itaniu ori n- but oxy titani um

tri chhor igdgo g MmA i i) di chl opji HExydtRbRGMNA ghlanimim di chlgid de,
di propoxy titaniumdi"chloride, di-n-butoxy %’i tani um di chl oride, trinrthoxy
titani umGHHIdd8mdqiatiaxy tidwni um chitngddle, dildiNOABMagiéd Ak UMor
chloride and tri-n-butoxy titaniun chloride. 25 Preferred anong these
titani umdiEAsmdghdsidninay bet bbhalindd Barteaut g ynayed eiunethatal
titaniumtetrachl oride. These titani um conpounds may be used singly or in
conbi nat iwdrthn&ltwvbodrimthe pfesdroe ofld halogen P Hiadogen —aondiaiaiowat i
di carboxylic acid (c) (hereinafter occasionally referred to as "conponent
(c)") tonstalsarbuippuntd. preparati on of the solid catal yst conponent (A) of
t he ?resent invention is preferably one or nore of a diester of 5 phthalic
aci d18r a di esPaefsrnas eprtheaxyragregiupyr bpddidsy | yipr efBer eGP or
nore of a diester of phthalic acid or terephthalic acjd having Cl 12, al kyl
group. represgikad | E’Yexéﬁ‘ﬁl egeBerehesto PR e M9 (PR phPha™hEZEET Fcl ude
di et hyl t hal at.e, diethyl

di i sopr ompﬁ%rpﬁﬁ%ﬁsatae ,CldP-?\yg%_h{’ Dglr%‘ltﬁ?h%ﬁq‘ié{@f %%p%lc?ﬁl?&y %h%ll%tgg‘%ne atom
c Eilft?%{%ﬁ "B RSP SRS AR B )
I5' oht hal R 8 SaaRbahtbrB il Mol T LOFRGY, pRto ARl o
b s (305 SRRl S SRy BRelyr Ry ntorsee

n-but yl ( 2a&f B dgidd fah adier o P @eNtyteexyl  phthal ate, n-pentylisohexyl
pht hal at e, isopent'yl heptyl 20 phthal ate, -pentyl(2-ethyl hexyl) phthal ate,

n- pent yl i sononylroFairdialdatms t iy apeid Y44 Dt deEyhaghbthahatie, theperimtdindecy|
pht hal ate, isopentylisohexyl phthalate, n-hexyl (2,2- dinethyl hexyl)

pht hal at e;eprdwatd®- byhythexdenedd halfarey la- h¢RYCOO0 gy | whhtdren aRe’
n- hexyl - n-decyl phthal ate, n- 25 heptyl(2-ethyl hexyl) phthal ate,

n- hept y| izsgnemsdntphtsh @, a4 hydedeptydémepceay| [Fpdwilfie exanples of the
2- et hyl hexyl i sononyl phthal ate. These diesters of phthalic acid nay be used

si ngk{ orfattwoabidat$aht ofofi woagnegdum ofnchede magnesium laureate,

magnesium stearate, magnesiumoctanocate and magnesium decanoate,

etc.

Among these magnesium compounds in the present invention,

the dialkoxymagnesium is used preferably. Particularly

25 preferred among these dialkoxymagnesiums is diethoxymagnesium

or di-n-propoxymagnesium. The forgoing magnesium compounds may

be used singly or in combination of two or more of them.

The dialkoxymagnesium may be used in granular or powder



Specific exanples of these diesters of terephthalic acid include dinethyl
terephthal ate, diethyl terephthal ate,: di-n- propyl terephthalate,

di i sopropyl terephthal ate, di-n-butyl

t er epht hal ate, di i sobutyl terephthal ate, & hyl methyl 5 terephthal ate,

met hyl i sopropyl terephthal ate, ethyl-n-propyl 10 di et hyl hexyl)

t ht hal at e, bi s(2- et hy].h ). hal i -n-
il sodec ot re'r)%ﬁagtaﬁé‘;h%x%%l)zt%%%%?ﬁ%ﬁ  FREBPTETY: SROAHE 1l Spdecent ©
-butylisahexyl, .tere te. - | ( 2z I
i sopgnt {I"gé' ’}oﬁlr'egﬁ%ﬁngf g,id%- %ﬂég ﬁ%ﬁé%}{@’ﬁé@éﬁ%ﬁ%ﬁ@ém%& bE
n- penty - et ex thal at e, | 4 .

R STk RERSRICATELC, S i dndp | Spsnniiinie

i sopentyl(n

| sopent yl4;SahexWndflEPINA &t §sed; hsxasbﬁ%m%tﬂns&mi )nheiaghbhdealtar
n- hexyl i sononyl "t erepht hal ate, n-hexyl -n-decyl

5 particle shape and a narrower particle size distribution can be
obtained. Thus, the polymer powder produced can be easily
handled during the polymerization, eliminating troubles such as
blocking caused by the fine powder contained in the polymer
powder produced.

10 The foregoin.g spherical particulate dialkoxymagnesium
does not necessarily need to be truly spherical but may be
ellipsoidal or pebble-like. In some detail, the shape of the
particle is normally not more than 3, preferably from 1 to 2,
more éreferably from1l to 1.5 as calcul'a;ted in terms of thé ratio

15 of major axis length 1 to minor axis length w (1/W).

Further, the foregoing dialkoxymagnesium may have an
average particle diameter of normally from 1 um to 200 um,
preferably from 5um to 150 u m. The foregoing spherical
particulate dialkoxymagnesium has an average particle diameter

20 of nozﬁnally from 1um to 100um, preferably from 5um to 50u
m, more preferably from 10um to 40um. Further, referring to
its particle size, the foregoing dialkoxymagnesium preferably
has a narrow particle size distribution comprising less fine and
coarse powder. In some detail, it is preferred to have the

25 particle size distribution comprising particies having a
particle size of not more than 5um in an amount of not more than
20%, preferably not more than 10%, and particles having a

particle size of at least 100gm in an amount of not more than



20 terephthal ate, n-heptyl(2-ethyl hexyl) terephthal ate, nheptylisononyl

t erepht hal ate, n-heptyl neodecyl .terephthal ate, and 2-ethyl hexyl i sononyl
terephd hal ate. .These diesters of terephthalic acid nmay be used singly or in
conbi nation of two or nore of them 25MTng these diesters preferred are
di esters of phthalic acid, nore preferred are diethyl phthal ate,

di - n-propyl phthal ate, di-iso-propyl phthal ate__di-n-butyl phthal ate

di -i so- b9+ pRPREI é’tréfedﬁiaﬂs}yoc’f?f ﬁaﬂ%iae‘} Bf*s‘(zpfhﬁzsargm}ie size

et hyl hexyl) phthal at e, .and di-i so-decyl _,pht halate The, ar tic
hydr ocar t’(’ﬂ‘)q"t‘ffe‘?'@i‘r%ﬂ%r mSEfagSS%’aPI’ ypﬁ%gf FRAY: BOKOES rr%%%lgn D)
to be used jn the saliq catalyst _c ( . rgggg; Lwvention is
pr ef erabl%?iac‘g'%/erolcna%ﬁgr?sof% ':Lau?lgpg?g?ée)) a@%g%lé;é%%(gnp ratsﬁére. Speci fic

xamp! oo S 41008 MAIRLE Y UASHANS ek UL IouRliiAngy gl e

et hyl benzerne; prop zene an enzene etc. Mre préeferred are
tol uege. &Aee%a%@g(sg?!aéé' $90CrepHLLLALs Al P8It Aldalhmet@lVERt et her

t han e conponent set force 10 above can be used together. These inert

organi ¢ U MENLeheFE the A skwherabydrpsatbenei Bekudiregchesands hept ane and
cycl ohexane , a hal ogenated hydrocarbon incl udi ng orthodi chl orobenzene,

met hyl ene chl oriHée tetaabalchet hatbyeni-dengadndnghtbtanihancompounde(kdr gani ¢
al um num conpound cont ai ni ng a hydroxyl 15 group or -al um num hydr oxi de (e)
(her ei naf s reéineatt e aldaa siefmrIiad referxd topancitdonpmrignt (H)E) usede n t he
preparation of the solid catal yst conponent (A) of the present invention,
t he or ganisedilimithenpeepprartdovontathengebifyer badysjreemponentpfRseft ed by
the follow ng general fornula (1); 20 (RICQ2) "Al (OH) 3,(l) wherein m
repr 88entthd pregenRiinvpnpéient & Sa PRAFSRAER YAt R oPTalPrRe & d1l ttthed
saturated or unsaturated hydrocarbon having 25 1 to 21 carbon atons, and
O repr dutkitde - er( dfkoxytitanium halgydecepFesantasiPy cihs, A2 CcH3)
2

2CHCHZ, %ﬁBCH:CH,_CHS Q%HZ " q&gégH (C%ggg , CH3 %CH%% 6 :CHI§CH2) 8 ,
CH3 (cr)fmmuda 1By CRsVesr 1 PTeR8RES| fo hgaq%/’ﬁlr otar Bon
groups, }g'gepresents a halogen atom such as chlorine, bromine and iodine;
and n represents 0 or an integer of from 1 to 3.

15 Specific examples of such a titanium compound include a
titanium halide such as a titanium tetrahalide including
titanium tetrachloride, titanium tetrabromide and titanium
tetraiodide, an alkoxytitanium halide such as methoxy titanium
trichloride, ethoxy titanium trichloride, propoxy titanium

20 trichloride, n-butoxy titanium trichloride, dimethoxy titanium
dichloride, diethoxy titanium dichloride, dipropoxy titanium
dichloride, di-n-butoxy titanium dichloride, trimrthoxy
titanium chloride, triethoxy titanium chloride, tripropoxy
titanium chloride and tri—ﬁ—butoxy titaniun chloride.

25 Preférredaméngthesetitaniwmcompoundsistitaniumtetrahalide.
Particularly preferred is titanium tetrachloride. These

titanium compounds may be used singly or in combination of two

or more of them.



(CH3) 3CCH2CH (CH3) CH2CH2 CH 5 (CH3) 3CCH2CH (CH3) CH3 (CH2) 7CH=CH (CH2)

7, CH3 (
Speci fic
i acl udes

(Cot) COBPERADACIRY oF

, (CH2=CH

90CR) AL
/(011112
, (C15H31

(Cl? 8 o al r
%hb c{}g@flcﬁ 2N iy ELRUR b?OEEQQFﬂE(ﬁl ;m@ akhidng pa Y @R ggcmzm

represe

CH2) 4CH=CHCH2CH=CH (CHR). 7. ,. C2317143 , etc.

exanpl.es of the conmpounds of the foregoing 10 general forrmula (I)
(HCO2) AL (OH) 21 (HCOR2) 2A1 (@) , (Cli3C2) Al (OH) 2(CH3CR) 2A1
(OH) ,(C2HsC2) Al (OH) 2 r (C2H5COR) 2A1 (OH) , (C3H7C2) Al (011)

2, (C3HICR) 2Al (OH) (CH3) 2CHCH2CR) Al 2CHCH2OQR). 2A
( CH3CH=CHODR) - Rhe( ez(ceﬂscﬂfmeez) ama%gg)‘) g‘é‘é%l’ 36)6252 kF()(

oH)

l(’t’:ﬁ%%‘ fi)gH %?ng@lf)%ozlt’ﬂﬁ?ggé?ﬁz)cgéy?@g (OH)

SR ot e SO 4| Al

B bbb hyn PRUELRLTITRY A 00 2 RRE BT o

| owm ng general fornu or (I111) ; (CH3)

(CHB) CH%Q@&erred is one or more of a diester of phthalic acid or

10

15

20

25

terephthalic acid having C,,, alkyl group.

Specific examples of these diesters of phthalic acid
include dimethyl phthalate, diethyl phthalate, di-n-propyl
phthalate, diisopropyl phthalate, di-n-butyl phthalate,
diisobutyl phthalate, ethylmethyl phthalate, methylisopropyl
phthalate, ethyl-n-propyl phthalate, ethyl-n-butyl phthalate,
ethyl-isobutyl-phthalate, di-n-pentyl phthalate, diisopentyl
phthalaté,dihexylphthalaﬁe,di—n—heptylphthalate,di—n—octyl
phthalate, bis(2,2-dimethylhexyl) phthalate, bis (2-
ethylhexyl) phthalate, di-n-nonyl phthalate, diisodecyl
phthalate, bis(2,2-dimethylheptyl) phthalate, n-butylisohexyl
phthalate, n-butyl(2-ethylhexyl) " phthalate, n-pentylhexyl
phthalate, n-pentylisohexyl phthalate, isopentylheptyl
phthalate, n-pentyl (2-ethylhexyl) phthalate, n-pentylisononyl
phthalate, isopentyl (n-decyl) phthalate, n—pentyluhdecyl
phthalate, isopentylisochexyl phthalate, n-hexyl(2,2-
dimethylhexyl) phthalate, n-hexyl(2-ethylhexyl) phthalate,
n-hexylisononyl phthalate, n-hexyl-n-decyl phthalate, n-
heptyl (2-ethylhexyl) phthalate, n-heptylisononyl phthalate,
n-heptylneodecyl phthalate, and 2~ethylhexylisononyl phthalate.
These diesters of phthalic acid may be used singly or in

combination of two or more of them.

roup



CHCOR Al (OH) 2(11) 5  (CH 3) 3CCH 2CH (CH 3) (ci i 3) 3ccH 2cH (ci i
3) CH2cH2 10  CHO® :

| 1

Specific examples of these diesters of terephthalic acid

include dimethyl terephthalate, diethyl terephthalate, di-n-
propyl terephthalate, diisopropyl terephthalate, di-n-butyl
terephthalate, diisobutyl terephthalate, ethylmethyl

5 terephthalate, methylisopropyl terephthalate, ethyl-n-propyl
terephthalate, ethyl-n-butyl terephthalate, ethyl-isobutyl
terephthalate, di-n-pentyl terephthalate, diisopentyl
terephthalate, dihexyl terephthalate, di-n-heptyl
_terephthalate, di-n-octyl terephthalate, bis(2,2-

10 dimethylhexyl)térephthalate,bis(2—ethylhexyl)terephthalate,
di-n-nonyl terephthalate, diisodecyl terephthalate, bis(2,2-

dimethylheptyl) terephthalate, n-butylisohexyl terephthalate,

n-butyl (2-ethylhexyl) terephthalate, n-pentylhexyl
terephthalate, n-pentylisohexyl terephthalate,
15 isopentylheptyl terephthalate, n-pentyl (2-ethylhexyl)

terephthalate, n-pentylisononyl terephthalate, isopentyl (n-
decyl) terephthalate, n-pentylundecyl terephthalate,
isopentylisohexyl terephthalate, n-hexyl (2-ethylhexyl)
terephthalate, n-hexylisononyl terephthalate, n-hexyl-n-decyl

20 terephthalate, n-heptyl (2-ethylhexyl) terephthalate, n-
heptylisononyl tefephthalate, n-heptylneodecyl terephthalate,
and 2-ethylhexylisononyl terephthalate. These diesters of
terephthalic acid may be used singly or.in combination of two
or more of them.

25 Among these diesters preferred are diesters of phthalic
acid, more preferred are diethyl phthalate, di-n-propyl
phthalate, di-iso-propyl phthalate, di-n-butyl phthalate,

di-iso-butyl phthalate, di-n-octyl phthalate, bis(2-



Al (CH(ITT) (CH3) 3CCH2CH (CH3)2 15 (CH3 (CH2) 7CH=CH (CH2) 7CQ2) Al
(OH) 2, (CH3 (CH2) 7CH=CH (CH2) 7C2) 2Al (OH) , (CH3 (CHO 4CH=CHCH2CH=CH
(CH2) YC2) Al (OH) 2, (CH3 (CH2) 4CH=CHCH2CH=CH (CH2) 7C2) 2A1

(O, (C21H43C2) Al (OH) 2 (C211143CCRJ22A1 (OH) , etc. 20Anong these
organi ¢ al um num conpounds contai ni ng a hydroxyl group, preferred are

(CcH2C2) Al oH) 21 (CHZ 2A1 (%—% C1l3H27 l %i) 2F( C13H27C02)
2A1 (OH) et@@m a&fﬁ IS CaRe0rynd a 7H35CCR) AI
e o s LR LSRG TS 8o liBist i
(AICH2) 7CH=CH ( 2 CHECRECA 7002)
() g@fﬁgﬁ&gﬁ ) A GRAIREC){ e TR 13nb O 14 GRS
(OH) 2, 1c( re ferred 1's an alum num nono-
di - hydr O)gom%o%enq. hl(gj)er o@'l ' Qﬂét 'ﬁr&gébexyiﬁ&e@gign' rhg\h'pﬁlhferably a
5 hydrocarbon of liquid state at a room temperature. Specific
examples of these aromatic hydrocarbons are benzene, toluene,
xylene, ethylbenzene, propylbenzene and trimrthylbenzene etc.
More preferred are toluene, xylene and ethylbenzene. Further,
an inert organic solvent other than the component (d) set force
10 above can be used together. These inert organic solvents are a
saturated hydrocarbon including hexane, heptane and cyclohexane,
a halogenated hydrocarbon including orthodichlorobenzene,
methylene chloride, carbon tetrachloride and dichloroethane.
In the organic aluminum compound containing a hydroxyl
15 group or aluminum hydroxide (e) (hereinafter occasionally
referred to as “component (e)”) to be used in the preparation
of the solid catalyst component (A) of the present invention,
the organic aluminum compound containing a hydroxyl group is
represented by the following general formula (I);
20

(R'CO,) Al (OH) ,_, (I)

wherein m represents 1 or 2, R' represents a hydrogen atom or
a linear or branched saturated or unsaturated .hydrocarbon having
25 1 to 21 carbon atoms, and CO, represents -C(=0)-0-
R! includes H, CH,, C,H,, C,H,, (CH,;) ,CHCH,, CH,CH=CH, CH,
(CH,),, C,H,CH(C,H,) , CH,(CH,),, CH,=CH (CH,)4, CH,;(CH;) g, Cy;H;;, Cy3Hy,,

C,sH,,, C,;H;;, the following hydrocarbon groups;



15 is a linear or branched Cl15-21 saturated hydrocarbon group. Particularly
preferred is an al um num nono- or di-hydroxide of a stearic acid or
isostearic acid in which RL is a linear or branched C3.7 saturated
hydrocarbon group. The al um num nono- @ 5 di-hydroxide of isostearic acid
i ncl udes .al um num nono- or di-hydroxi de of 16-mnethyl heptadecanic acid ot her
t han the foregoi ng conpounds. These conpounds may be a mi xture of two or
nore of the conpounds. For instance, for a stearic acid salt of al um num

hydr oxi d ] e.salt of alum num nono- 10 hydroxi de and
aIuninun?ﬁﬁ?%;%éggﬁggﬁ%ﬁygﬁ%ﬁhsed. As the conponent (e) to be used
in the preparation of the solid catalyst conponent (A) of the present

i nvention, alum num hydroxi de ( (OH) 3) is also used other than the
foregoi ng organi ¢ al um num conpaggpd —cont ai ni ng a hydroxyl group. The
property of 15 al um num hydroxide is not specifically limted, but a
powdeyy or granular type may besused. Preferably, dehydration and degassing
treatments such as drying in vacuum are conducted before using in the
preparation oficuhp,cew,cd (egiyl yst conponent (A) . 20The foregoi ng conponent
(e) may be used Singly or in conbination of two or nore of them The
conponent (e) may be used by suspending in a hydrocarbon conpound, for
exanpl e, an aromatic hydrocarbon such as benzene, tol uene, xylene,

et hyl beneBpecH)r,OpCHEaBONe, GMNMACHL) SEECHARO0Ee0E (CH sat W.dled @ydrocar bon
25 such as hexane, heptane, and cycl ohexane and a hal ogenat ed hydrocarbon
such as orthodBphtofdberszeampleret Y| ctie cirooPoyadscapHortheet faERpBinde and
di chl oroethane. In the present invention, the foregoing conponent ge)

i s alf) esgeneral darreant (Th iRelpdegar 4EHC) Bt (Pﬁg sol (ECRaAt 2Ry §PH)

conponent. If the conponent is not used, it.is difficult to not only

control (RE:GRD&IIOHornmi ng a pbFERS) itk €9} s sol ubl el GHsEPPBNREDi2zat i on
Ster cor edBRe g (il asti 1 Rotpshyu o % Pt LR P,
Dol v T otae ot AeES0aEf e “Than the f ot goi ol CtioiEr BT (SM e . as
polysiIogeggﬁg%€§é§8}%ﬂ¥§%e?e used OQ%HQéngﬁgogggRQ%@qg represent@g%by t he

follown rv) ;
15 (CH,) ,CO,)Al (OH),, (CH,(CH,),O,),Al(OH), (C,H,CH(C,H;)CO,)Al (OH),,

(C,H,CH (C,H,) CO,) ,Al (OH) , (CH, (CH,) ,CO,) A1 (OH) ,, (CH,
(CH,) ,CO,) ,Al (OH) , (CH,=CH (CH,) ,CO,) Al (OH) ,,
(CH,=CH (CH,) ,CO,) ,Al (OH) , (CH, (CH,) ,CO,) Al (OH),,
(CH, (CH,) ,CO,) ,Al (OH) , (C,,H,,C0O,) Al (OH),, (C,,H,,C0,) ,Al (OH) ,
20  (C,,H,,CO,)Al (OH),, (C,,H,,C0,) ,Al (OH) , (C,.H,,CO,)Al (OH) ,,
(C,.H,,C0,) ,Al (OH) , (C,,H;,CO,) ALl (OH) ,, (C,,H,,CO,) ,AL (OH) , an

aluminum isostearate containing a hydroxyl group represented by

the following general formula (II) or (III);



R2 CL 20 In the foregoing general fornula, a represents an average
pol yneri zati on degree of from2 to 30,000 . Modst of RL3 to R2 each
represents a methyl group, and sone of R 13 to R20 maybe substituted with a
phenyl group, hydrogen atom C10_20 hibher fatty acid residue, 25
epoxy-contai ning group or Cl_10 pol yoxyal kyl ene group. The conpound
represented by the forgoing general fornmula may forma cyclic polysil oxane
in which R and R' each are nethyl gxoup. The polysiloxane is known

generi cal(cw,pscenlceqrw)arl,cajt 17 ﬁs a chain, partial hydrogenated,
cyclic pr denatured pol ysil oxane havijng a viscosity of from2 to 10, 000
cSt, preferably from3 to 500 &St, at{ 25C which stays liquid or viscous at
a room tenperature. 5Specific exanplgs of the polysiloxane are dinethyl

pol ysi | pxane and met hyl phenyl po#§Ri|l dtdRE8)as a chai n{(B&)ysil oxane, met hyl
hydr ogep pol ysil oxane of which the rgte of hydrogenation is 10 to 80% as a
parti@al [ hydrogenat ed pol ysil ox&ne,
hexanet hyl cycl ot ri si | oxane, oct anet hyl|cycl ot et rasi | oxane, 10
decanet1y|cycﬂGﬁéhﬁ%?kFHQ&ﬁe{2,4,6- )

trimethyl cycl otrisil oxane, and2, 4, 6, 8-tetranethyl - cyclotetrasil oxane as a
cyclic polysiloxane and higher fatty

aci d- substi t ut eddi net hyl si | oxane, epoxy-substituted
dinethylsionane,andpolyoxyalkylene-§ubstituted 15 di net hyl si |l oxane as a

denat ur £qcpoj Vekh@peen,) cu,ch,
10 N\

CHCO,| Al (OH) (ITI)

/

(CH,) ,CCH,CH (CH,)

15
(CH, (CH,) ,CH=CH (CH,) ,CO,) AL (OH) ,, (CH,(CH,),CH=CH (CH,) ,CO,) ,Al (OH) ,
(CH, (CH,) ,CH=CHCH,CH=CH (CH,) ,C0,) Al (OH),, |
(CH, (CH,) ,CH=CHCH,CH=CH (CH,) ,CO,) ,Al (OH) , (C,,H,,CO,)AL (OH), .
(C,,H,,CO,) ,Al (OH) , etc.

20 Among these organic aluminum compounds containing a

hydroxyl group, preferred are (CH,CO,)Al(OH),, (CH,CO,),Al(OH),

(C,;H,,CO,)ALl (OH),, (C,,H,,C0O,) ,Al (OH) , (C,sH,;,CO,)Al (OH) ,,

(C,;H;,C0O,) ,Al (OH) , (C,,H;,CO,)Al (OH) ,, (C,,H,,CO,) ,Al (OH) ,

(CH, (CH,) ,CH=CH (CH,) ,C0,) A1 (OH) ,, (CH, (CH2} ,CH=CH (CH,) ,CO,) ,Al1 (OH) ,
25  (CH,(CH,) ,CH=CHCH,CH=CH (CH,) ,CO,) Al (OH) ,,

(CH, (CH,) ,CH=CHCH,CH=CH (CH,) ,CO,) ,Al (OH) , (C,,H,,CO,)A1 (OH),,

(C,,H,,CO,) ,Al .(OH) . More preferred is an aluminum mono- Or

di-hydroxide of a higher aliphatic carboxylic acid in which R!



By using the polysiloxane described above in the preparation of a solid
cat al yst conponent (A), a bulk density and a stereoregularity of the

resul t ng polynmer can be inproved. The foregoing solid catalyst conponent
(A), can be prepared 20 by contacting ai5organi c al um num conpound

contai ning a hydroxyl group or alum num hydroxi de, a magnesi um conpound, a

tetraval ent hal ogen-containi ng.titan umco ound, d| ester of an omatic

: (21|5(é>e(1r b0f<y’t5fc agdiiPean ?For‘fh‘faf'gc}h% g::??lbgﬁhhﬂ tadpo ¥S|f’oxan zgc,Pessary

anp s for.preparin y

i ncl ude t Cfn‘;rib%lrof é;?help‘%glsagso ?Hﬁgorrpo’ghé‘eqr‘l1 b?/chrEP c?%ﬁ%%ng %fsol id
e oo b EELL N0 gg%gag%ygbnu@a&o oyRd SRl N 1 Jw Q!
group or Al um num hydr oxI ester an aromati c di carboxylic
acid, a tef @E @altaq%%ea()ﬂ&awbagbbht ?Bbﬁfﬁ COHBOA M R G ARoRb 0N i C
hydr ocar bon edf treatment Wth the solution of the forgoing magnesi um

conmpoynd ﬂ%?&f'@:@la@ 8£al; %@yﬂeﬂlé 44 @N 15 A (TR0 A Tham D @8 d mldi@ -Med A od
for obtaining a solid conponent by contacting and treating the suspension

of a magnesinyaroMaNG s N1 6-hethavabpaadbahagen-sendaictig t khani Uthe
compound or an inert hydrocarbon solvent with an organic al um num conpound
cont ai ni Nfp Pedyili@ admmnoidy . Thezeonampouhydrnanriben aicktmml et ewoodr an
aromatic 10 di carboxylic acid, and further contacting with a titanium
conpound nidreecshar gompoongst heonbiovetarese | dived ansttkedd.c akédpaaltcdls of
the solid conponent obtained by the fornmer nethod is al nost spherical and
have a nalwwipanthrdeoxside, desmipduricornt At Falthet] alteringt RN by
usi na a spherical nmagnesium 15 conpound, the solid catal yst conponent

havi A§ a hydeexide ppdtatreingg dar pydrpaiepcPaYsPee UdiSstri buti on can be
obt ai ned. Moreover, the solid conponent havi ng herical particle_and
narrow particl Asithe grEPePBRE &%) cEM BR WS Bbf'ggngﬁeﬁﬁfﬁ aPPusE NP e he

spher i cal rTB.gn)eFSama‘.E Conpoflillg’8&en (&{] og tgxe %¥ef 8{1@{] entg‘ Rar ti&:lle \BX

called a® £F0n o a suspénS|on I'S

sprayed qnd, drig b(ggélg@ﬂ L3 SREEY L FRRAER! i VI PODLARARL - SR

conmponent an at nbspner e of an inert ga a ctondition

e LB oy o M pfoughEses el rogtep . T
rangq5of 2 ghinduh OQPa L SRPEL af 4INfod Nsgdies £a5€81 Bf ﬁiﬂi@cé{dmﬁwga Vhdldery
or granular type may be used. Preferably, dehydration and
degassing treatments such as drying in vacuum are conducted
before using in thejpreparatidn of the solid catalyst component
(7).

20 The foregoiné component (e) may be used singly or in
combination of two or more of them. The component (e) may be used
by suspending in a hydrocarbon compound, for example, an aromatic
hydrocarbon such as benzene, toluene, xylene, ethylbenzene,
propylbenzene, and trimethylbenzene, a saturated hydrocarbon

25 such as hexane, heptane, and cyclohexane and a halogenatéd
hydrocarbon such as orthodichlorobenzene, methylene chloride,

carbon tetrachloride and dichloroethane.

In thefpresent invention, the foregoing component (e)



stirring after contacting or conducting a denatured treatnent 19 by

di spersing or suspending. However, in the case of obtaining a product by

reactihg after .contacting, the tenperature for contacting is preferably at

the tenperature range from40 to 130C 16f the tenperature at reaction is

| ess than 40C, such reaction 5 is not proceeded conpletely and the

efficiency of the resulting solid conponﬁpt becones Lnsuff'c%gnt. If. the
a

t enper at dre 3F EFSNEIAY FOERRRRRE FTothe nBTPRAEALIRT L €t 72 r ol
because the sol vent used in tion vaporizes extrenely. The tine f.qr
react i on GAFRSRF FP=PORERTT efgr% ?3{“"353? rlasbf’;?%l‘bs‘gmghétte%s cc)irlffgle cr‘rjl[)l?ce,

nore preferably m nut e r__nore. . y.pi S. aring
solid catt 98%: ‘%{g‘?ﬁb&ﬁé‘%ﬁ°§A€h3F€t§eggrﬁ%?&%%ﬁ%%ﬁ%%g\ ?%é.sr%lawé’ﬁ%si um
powder , a3, al iyl HLOEIALL 08 < AULACILAE 21 Lo CHALAGE Qb ADELLLBEL Uk ddiot

synt hesi Ze aPorgant ¢ magnesi um conpound. The resulting reaction
produgt, i3, tgt 5%&'1{0&&{@9' Uha, aanseemobagudsn%gd S ghbPhald @ldphol
are contacted in the presence of a saturated hydrocarbon to forma uniform
solutionpdﬁ gaval ent hal ogen-containing titani um conpound and an
aromati ¢ "hydrocarbon are contacted and reacted 20 with the solution to
precipitate a sokihd ghedystepahitet 56k | prycRdiict oifs Bheugdlidt @aooilyeet With
a diester of an aromatic dicarboxylic acid and an organi ¢ al um num conpound
cont ai Ni REpnpIHEHOXR) Gf &l soi neénfiionmapdigsidexhnepnay ecusediatleat al yst
conponent (A) . 25 (2) Metallic magnesium butyl chloride, and dibutyl

et her ar ectedrl ahedfbogpéagt compsyanhes{ze tan (e) gahe rest texeepdhrte The
or gano- magnesi um conpound i s brought -into contact with tetrabutoxy-titani um
and 6t r astshdey usedannenPromebe atempodRds drepre pepEad tbY e F 9l Wde
brought into contact with a diester of an aromatic di carboxylic acid,

di butyl asdnerak fexmelal €RY) hal ogen- contai ning titani um conpound, an
aromat i ¢ hydrocarbon, and an organi ¢ al um num conpound contai ning a

hydr oxyl group or 5 al um num hydroxide to prepare solid catal yst conponent
(A) . The resulting solid conponent nmay be subjected to a pol ynerization
treatment with an organi c al um num conpound, an organosilicon conpound, and
an olefin. (3) A hydrogenated magnesi um comjound, an al koxy titanium 10
conpound, e.g. , teRPFabutoxy tlita'tm a diedterROf an aromatic .

di carhoxylic acid, an aliphatijc hydrocarbon gnd gn aliphatic al cohol are
contacted and reacted to formla unj form sol utfi on,| which is then dropped
into a tetragyal ent hal ogencontai g:ng _tit nLLﬂlcggpQund 10 pregipytate a
solid conponent. F % her, e (15 6Iid produdgt i3 broug into contact with
a diester of an arofmtic dicarlboxy|lic acid and then contact with a
tetraval ent hal ogendicontai ning titlani um conpqund !and an organi ¢ al um num
conpound cont ai ni ngr& hydroxylf gr@lp or al um{nunRRAYydroxide in the presence
of an aromatic hydrocarbon to jprepare solid datalyst 20 conponent (A)

20

In the foregoing general formula, o represents an average
polymerization degree of from 2 to 30,000. Most of R" to R*” each
represents a methyl group, and some of R*® to R®may be substituted
with a phenyl group, hydrogen atom, C,, ,, higher fatty acid residue,

25 epoxy-containing group or C,,, polyoxyalkylene group. The
compound represented by the forgoing general formula may form
a cyclic polysiloxane in which R'® and R'’ each are methyl group.

The polysiloxane is known generically as silicone oil. It



(4) A dial koxymagnesium e. g. , diethoxymagnesiumis brought into contact

withia diester of an aromatic dicarboxylic acid and an aromatic

hydr ocarbon, which is then co-ground at a | ow tenperature bel ow 10C. The

co-ground material is brought into 25 rpntact with a tetraval ent

halrogen- cont ai ni ng titani um conpound -and an organi ¢ al um num conpound

contai ning a hydroxyl group or. alum num hydroxi de tg?gregare solid cg%alyst
S

conmponentS( AR . chegp /A @ardiigh h YW etatt§¥9 Ft GFPPALERES um

. g., 21 1esi t te, . tact ed i t | t
hal ogen. BOTESRITHGRE (AT LMY cABhREC NGy a P ar SRR & areartbsdtd costra o
di ester, tig h d a i
Cloﬁtsa?rni Rggﬁﬁfo gl €/f°]¥%r€g%lblao<gsgn ataQS&HﬂygEﬁ sallda?% g‘.igl;ﬁ&@x?%gfo s

X group ~or al um num roxi epare soll
catal yst _conpgnent .(A) _.__The solid catal yst conponent nmay be brought into
cont act \‘i‘\n%tﬁ arr?oénrécan ¢ "&l UM rium or wat er . (6) Afatty acid salt of

magnegium 2 dsabkorYRROeskTbed SkOSR YorbAIOMR C Al adiatihiva 2cid,

e.g., di-iso-bu 10 pht ate, an aromatic hydrocarbon and an organic

al um nuUMLEaFRIYRE 2n@Nt ARkl NGe@ A" BREN VAT 0B 19Ms jaldidEndIMalty daoXicdaiar e
suspended i n a hal ogenat ed hydrocarbon. The suspension is then dropped into

a tetravpbegkihakeae)- neahlydrégén Pl cimeans chdhdch] thé athtio of
contact treatnment to prepare solid catalyst 15 conponent (A) . (7) A

di al koxy hifagagenanion s 10 €t 80Raxy ERgNASi alThy s rogepatdelpo iy ahlaxanal i C
hydr ocar bon, which is then brought into contact with a tetraval ent

hal ogen- texhaiethyd cyitlatinimidemzned andeabhame thyil cyalotetyrsddrpensd
cont ai ning a hydroxyl group or 20 al um num hydroxide and, if necessary,
r epeld ed dekremedhydey cdicperntasdtkawarnent hal ogen- cont ai ning tit afi-dm®é-
conpound. In any step of the forgoing contact or contacting reaction, a
di ester &Fimsthvdencletdicddnrans c aci dam€ cont adr 8dor 8- hPEFAPE RSN

catal yst conmponent (A) . In the foregoin te a_pol ysil oxane 2 be
used.  ( 8YCAoHRH RS g AU %¥iﬁa? i¥ﬁ£&9ﬁﬁ8ﬁeé?ﬁnﬁéﬁge§ %Fggﬁér of
an aromati ¢ di carbaxylic, acid are suspended in an argmatic _hydrocarban, and
t he suspéﬁ&ﬁﬁﬁu$§9hﬁ&§?q()zaté;W%£k§i§éT£§§nﬁalogen9€8ﬁyéfﬁ¥ﬁ§lﬁff%%ium
conpound t.o tgin.a_solid product.. The sol]j LSV 1\ n
aronaticdﬁgﬁggggﬁﬁ&ﬁfa§ﬁﬂ furthe?ngbntacté%bgfgﬁggggg%kgvgggggq el

hanggn-ggg%q%gﬁ%gig %glgg(§nggggghfggu§§P L PPBkgnal um num conpound

contai ni ng roxyl group or alumnu droxide in the presence of a

aromatic hydroggrbguihg PERBaro39kido%ahdl ¥ ok seoMmRENaHMe - i ithe
foregoi ng step, "a pol ySil oxane may be used. (9) A dial koxy magnesi um e.g.

, di et hORYERARGTIWR bF QUSBERdEEalth 193 t2EOmplone ity A C,arsh &l kidietls ity t hen
brought into contact :
and a stereoregularity of the resulting polymer can be improved.
The foregoing solid catalyst component (A) can be prepared
20 by contacting an organic aluminum compound containing a hydroxyl
group or aluminum hydroxide, a magnesium compound, a tetravalent
halogen-containing titanium compound, a diester of an aromatic
dicarboxylic acid, an aromatic hydrocarbon and a polysiloxane
if necessary.
25 Examples of methods for preparing the solid catalyst
component (A) include the method for obtaining a solid component

by precipitating a solid matter by contacting an organic aluminum

compound containing a hydroxyl group or aluminum hydroxide, a



10 with a tetraval ent hal ogen-containing titani um conpound and an organic
al um-num conpound contai ni ng a hydroxyl group or alum num hydroxi de and, if
necessary, repeated the contact with the titanium conpound. In any step of
the forgoing contact or contacting reag8ion, a diester of an aromatic

di carboxylic acid 15 and an inorganic salt, e. , calciumchloride are

g
contacted to prepare solid catalyst _conponent. (A .. .(10) A
di al koxy @G umete. g0 ,aﬁ?‘é?ﬁbﬁyrﬁb‘l‘%’g‘??ﬁﬁi\hé 2 i u"%n &siFaradent g. |
ed in

cal cium ¢hloride are co-ground,. .and the resulting grinds are suspend
an ar orra%ae'm'cfb"dﬁﬁ)’rﬂlgnﬁe %ﬁtfﬁ’%@’nsi SHmPSuB?ougﬁ?gi nt%ncor?tradg’la iTh a
tetraval ent, hal ogen- cont.ai nj titani,um. ound ;and an di gst of .aromatic
di car boxgﬁdf%ﬁﬁ °Tn & rtﬁ a%%(ﬁ?c qut Vﬁ%ﬁ %gc%(?rﬁua%cltoendo\%i ﬁe gfrotreqt"rlé'l\gal ent
hal ogen- cont ai ni.ng ti I £ i [ j ] .
cont ai ni rllnga garll%syl ro%%‘“i’g%ﬁgg oér) a u%ng%gggﬁg rqg%l: _ee:_tlg%jr}%glf% gp&%‘% ,
catal yst G ﬁ@eﬂét}(oﬁ fox BFttggn'Wgchy,dﬂéE%ﬁpo%eﬂﬂ b %ﬁemeyﬂg and

by 't kyn[ group

represente - the general forrmula”Si (OR21) (wherein l1i1s an a
or an ar Wr QW) thRYsPep&Rsxbs [dila mashd dildm A dHRK Y nMBERASIAHE1 htd.-
di et hoxymagnesi umis suspended in an aromati c hydrocarbon, which is then
brought iWieqeanicsitaidihq ¢Etdminah eBbmpatagesrcant dneirty hiydrtddBon
conmpound and an organi ¢ al um num conmpound cont ai ni ng a hydroxyl group or 5
al um numdapadfent @e thngn refpead o atllum icmnt ashpwuhd t¢betaihanguanhgeimeogrid. | n
any step of the forgoing contact or contacting reaction, a diester of an
aromat i ¢ ghicsar ,bony| acomatic ahgdaosarbave aact iasedlbgeher apf eonEawmEt it
- prepare solid catal yst conponent (A). 10 (12) A dial koxy nagnesium e.g.,
di et hOxywhgredicxulic sgigdendrdl i funthgromen taelindcaiddn, awhidiRnism hen
brought into contact with a tetraval ent hal ogen-containing titanium
conpound SamPoarn b idamecss Safhu ARCHg Sied 2boyeamentd ored debbadsyr JdF or
al um num hydroxi de and, if pecessary, repeated t contact with 15 th
 Lani umBERHIGIAR. ot ChRy Selep GPaPHRCE bl GRF AP O E LD L R B T
reaction,, a an aromatic dicarboxylic.agid is cantac

BaE§hss

i t f t
prepare g4l ?g&‘ggﬁ%&%ﬁl.caﬁh@n VS ARFTIY B3 Feft 2§ glsslflﬁl%’%q:elc??}'o a
heat t { t.i h b d {_ s
b opar e B51 Hhr 4PUS FEEED BeRheR” BY “pipf ¥ GrRiSE RORL P BRI

hal Ogsnatc%% dirPcaran gmyiépecgesikéftedcon(ﬁ&i%& dipal oy gaguesi:umae. 9.

di et hoxymagnesi um i s suspended I n an aromati c hydrocarbdon, which is then

br ought iﬂa&%ﬁq@ ank Y EPo@ ot ¢AVAd et al 98eRnaeRbal BhA%hd idAliiEd .
conpound“and an 25 organi ¢ al um num conpound contai ning a hydroxyl group or

al um numMydigdde il sdifi NecaPvieht HERAMEG sphGAHACpaM tilt Tdaind

titani um conpound. In any step of the forgoing contact or contacting
reacti onnag rdwepheitidfleaBiakodBbeiButabRoxyhile aflsb obtained without

using the spherical magnesium compound, for example, by forming

20 a particle by so called a “spray-drying method” in which a

solution or a suspension is sprayed and dried by using a spraying
apparatus.

The contact for each component is conducted under an

atmosphere of an inert gas and a condition of eliminating water,

25 etc. with stirring in a vessel with agitator. The temperature

for contacting can be set up at relatively low temperature range

of around room temperature in the case of simply mixing with

stirring after contacting or conducting a denatured treatment



24 and water are contacted to prepare solid catalyst conponent (A) . In the
foregoing step, a hal ogenated hydrocarbon may be coexisted. (14) A dial koxy
magnesi um e.g. , di ethoxymagnesiumis suspended 5 in an aromatic

hydr ocar bon, which is then brought int@9contact with a tetraval ent

hal ogen-cont ai ni ng titani um conpound and an organic aI um num corrpound

contai ning a hydroxyl gr | um num hydr oxi de if nec
repeatedkﬁlél"éé’ﬁrré‘&lng\/vgfhs ﬁ%e’?&}%ﬂrurﬁ% Fnd 2 aﬁ?sgt% % ‘-’i

forgoing contact or. 10 _con acting.reaction a di ester ti
di car boxy? i®" %‘iﬁlﬁta}ﬁ% i tlj:(jgﬁl é aetfm%%nrﬁ%%%o%hdggre co%t Tt tofcpr epar e

solid calalysl caPeshieddilan1d Oellife LORBA0LRA 8! A8 RrBROAS %Brhﬂ%or

compound 0 I ester an arona I carboxylic acid, e.g. , an

organi ¢ sjgd ixgQn t%%?ﬁ%%r@axtbfegéeﬁon% (ks Andinalalgeesy m&n%a&alcﬁl g.
di et hoxymagnesi um I's suspended I n an aromatic hydrocarbon, and t

resul 5' ng & lﬁ%&eﬁﬁ‘beaeaédbé&uﬂfétéﬁ%r@%&fﬂlhheﬁc&eéfaﬂ% e.:rlatsultlng
hal ogen-contai ni ng titani umconpound, and the m xture is heated and

contact edsdd id cblﬁﬁoﬁ%n@%@c&h@§tl%rs%fcfflca.@rﬁ'f.orrﬁ@ €hditeademathire 3€ithe
different 20 in the carbon atom nunber of the alkyl noiety to obtain a

solid praigdtidhexeasidd 139°col tie preadiiciion 4 swhslkrddtad ddn taro hidedadesw ene
and further contacted with a tetraval ent hal ogen-containing titani um
conpound tirel sail venganksedal nimermt oconpepet izes extreged yhy dTbrytimge digr or
al um num hydr oxi de in 25 the presence of the aronatic hydrocarbon to
prepare swackicn dlsysisuedipodeningAp orimorae RbRierppipak QUi temar t he
solid product is brought into contact with the second titani um conpound,
10 more, more preferably 30 minutes or more.
Typical methods for preparing solid catalyst component (A)
are described below:
(1) Metallic magnesium powder, an alkyl monohalide, and iodine
are contacted and reacted to synthesize an organic magnesium
15 compound. The resulting reaction product, a tetra-
alkoxytitanium, an acid halide, and an aliphatic alcohol are
contacted in the presence of a saturated hydrocarbon to form a
uniform solution. A tetravalent halogen-containing titanium
compound and an aromatic hydrocarbon are contacted and reacted
20 with the solution to precipitate a solid product. The solid
product is brought into contact with a diester of an aromatic
dicarboxylic acid and an organic aluminum compound containing
a hydroxyl group or aluminum hydroxide to prepare solid catalyst
component (A) .
25 (2) Metallic magnesium, butyl chloride, and dibutyl ether are
allowed to react to synthesize an organomagnesium compound. The

organo-magnesium compound is brought into contact with

tetrabutoxy-titanium and tetraethoxy-titanium to obtain a solid



it may again contacted with-two or nore diesters of an aromatic 25

di carboxylic acid different in the carbon atom nunber of the al kyl group.
|n the faregoing step, a polysiloxane may be contacted. (16) A dial koxy
magnesi um e.g. , diethoxynmagnesi umis2uspended 5 in an aromatic

hydr ocar bon, which is then brought into contact with a tetraval ent

hal ogen-cont ai nj ng tjtanj um conpound and. an organi ¢, al uyg num conpound
cont ai ni RF2EHSHr By R ’iﬁﬁ%a%’f&a‘b‘? o‘?(%da‘éa%ﬁd',uﬁ A ’e%gg‘?f/,Of
repeated the contact w.th the ti.tani um compound. |n.any st of t

ool ng Foragtebre: BicanbaRvias Ashl ShELERt osPepRy Xy teftatstent

di carboxyligc acid and an. A ] repres Sensr
formul a ﬁfafm)?o%ifﬂi'%ﬁ G%Mq%gng%%ef;_ggl %%%ﬁgtr:g%pﬁ%kfr an ar§+’
group, X repres h t £58M0s D Ihn from
1to 3) are (?ongg%?ggct%i%rggggl?egésﬂl I %é"{og%st co%oﬁggf%% l(g?gsﬁl(%gthe
foregel n%ﬁmﬁuﬁhgarwﬂweaw@sx@swmaa&t@ﬁysé Lhhnpdrdi KRXY The
magnesi um e.g. , diethoxynagnesium a tetraval ent hal ogen-contai ni ng
titani um Conporiy adsh 24 & el ma} BEOSEbHE&cteaatdox \Bd Lymst Iz 2 fon
contacted in the presence of an aromatic hydrocarbon to forma sol ution,
whi ch i s ¢heitmédnt ofies amtoargarmiot iz yaiodut tcomprunad s LA | gxpgaods 1l praduct

is brought into contact with a tetraval ent hal ogen-containing titani um
conpound cdbauind) gand canl abéfiim conpound cont ai ni ng a hydroxyl group or

al um num hydroxide to prepare solid catal yst conponent (A) . In the
f or egoi ng(3X ep, hwydpodrgeni bexdnaagaesieurp 5cempeunted.an (28koaydi i f@pdum
magnesi um e.g. , diethoxymagnesiumis suspended in an aromatic

hydr d8ar leempaindh & «J ¢ hdie ahwinxy fidandimace diester efrapaeepatic

hal ogen-contai ni ng_titani um conpound and an 26 organi c al um num conPound
cont ai ni rALeIRHGIIE aFddp B8R aliRPAGAChPUAFEAELA 209 FRAsRhFELC
repeated the contact with the titaniumco oug‘g. I n an%jrft’l:erg ofthe

f or goi ng T4FRERY e M RIFTY FRAETIRCCA W 8P BN AFBrgTie-on

di carboxyl.ic .acid and ol ycar bonyl c¢o un r.e.cont e re
solid cat"gf’y‘ékf ?:8ng_8ﬁ8nt£:(cpﬁ)p e?&:l%n?%eafo?gggfrﬁgegtte&aqaoﬁ y%?+€%<§%’grpﬁay be
contacted.., (19) A dialkao esi . e.g . di nesi LS
susponded B ASHER S bt o riho 1 A8 RO B A et 10

Wi thq3 tellavgl ggadnékoa%nm i pgebi taniudcorpaynd aRdsaROTHANE
al um num conpou contai ni ng a hydroxyl group or alum num hydroxide and, if

necessar y, p 5£peat &8 18 SoPt A tadid Rinld@nbhnt 88heHceOWReHNd. td travy1shep of
the forgoing contact or contacting reaction, a diester of an aromatic '
di car boxyid Lo @eh ded Pt a06i Ag MelRafi uRObRpeuna anebhnl affarkint A hinEn
prepare solid catal yst conponent (A . In the foregoing step, an al um num
conpound, cémound et ikl 64| Drhiger sty B guodyis i d0xalen tmyn bey ¢ ook adé eth

the presence of an aromatic hydrocarbon to prepare solid catalyst
20 component (A) . .
(4) Adialkoxymagnesium, e.g., diethoxymagnesium is brought into
contact with a diester of an aromatic dicarboxylic acid and an
aromatic hydrocarbon, which is then co-ground at a low
temperature below 10C. The co-ground material is brought into
25 contact with a tetravalent halogen-containing titanium compound
and an organic aluminum compound containing a hydroxyl group or
aluminum hydroxide to prepére solid catalyst component (A).

(5) A calcium halide and a fatty acid salt of magnesium, e.qg.,



(20) Two or nore of the solid catal yst conponent prepared by the 20
foregoing nmethod (1) to (19) are m xed to prepare solid catal yst conmponent
A . . I'n the foregoing preparation nethods, preferable nethods for
contacting the conponent (e) are descrihbed below, 25 (i) Conponent (a) is
brought into contact with conponent (e) in the presence of conponent (b) or

brougn Bnaresitieetebteschonohotdhed hiems bbb R IR

: a)-> -> )-> . . --> -> -->
011 d 1 e ATHERIARIA ST i B S BPO ac PPy HporditaTES ui th
e i up i A0kl dfe LN Gr ML 2P Al AIL LA SR (&) 11

Ehf gzgfe component ~( an conmponen
C)- or 0 | .Onc 20 ihi €)a %$10) gx8up or
ialioéf | gl%q'%% ggﬂﬁh t é!;:(% 5% ﬂ?’(%)"( gl, )%t é pv\,her ein

1
(c)-4(d)--> reacti on product X---- 2->(b

conpogent, (b in i@ RNt (SrdpdBY 81 A Icetdus obospeRaneNiaf b)rrnd
conponent (d) in the preparation of a solid catalyst conmponent or conponent

(b) and coupopesttd ) s WheShoShén € SmagVhy Bedadh tThe e atdldl vt an
contacting a conponent (e) is -20 to 130C, preferably -10 to 100C, nore

pref er ablgrdhriir &uminum or water. _
(6) A fatty acid salt of magnesium, a dialkoxymagnesium, a
diester of an aromatic dicarboxylic acid, e.g., di-iso-butyl
10 phthalaté, an aromatic hydrocarbon and an organic alumiﬁum
compound containing a hydroxyl group or aluminum hydroxide are
suspended in a halogenated hydrocarbon. The suspension is then
dropped into a tetravalent halogen-containing titanium compound
and subjected to a contact tfeat.ment to prepare solid catalyst
15 component (A).
(7) A dialkoxy magnesium, e.g., diethoxymagnesium is suspended
in an aromatic hydrocarbon, which is then brought into contact
with a tetravalent halogen-containing titanium compound and an
drganic aluminum compound containing a hydroxyl group or
20 aluminum hydroxide and, if necessary, repeated the contact with
a tetravalent halogen-containing titanium compound. In any step
of the forgoing contact or contacting reaction, a diester of an
aromatic dicarboxylic acid is contacted to prepare solid
catalyst component (A). In the foregoing step, a polysiloxane
25 may be used.
(8) A dialkoxy magnesium, e.g., diethoxymagnesium and a diester
of an aromatic dicarboxylic acid are suspended in an aromatic

hydrocarbon, and the suspension is added to a tetravalent



In the f

oregoi ng preferable contact nethod, the contact of conponent (

e)

with conponent (a) or a solid reaction product 20 X is conducted preferably
ip a suspended.state. In the case, preferably the contact is conducted
suspendi ng conponent (a) or a solid remction product X in conponent (b) or
conponent. (d), nore preferably, the contact is conducted by suspendi ng
conponent ﬁa) or a solid reaction product X in conponent

Speci fi chf

i d ctior d). 25
9gennrPRERLIBAATIEL FABTEBRRFRARNE 5P PREPFBIR rs&éll)él BFP@pet-

contacted co

. o’ ; .
the suspepf egg g fr‘lgtn é’." g@iﬁ%mait"F négggg eg%ﬁ{‘ g%‘t‘ O%‘r%?a’ﬁ%gfl‘l: gh§§gg%g§Q88; ?\%Hlatn

dry stat
show ng

, tact .in.t ded 8 h ]
A R R TN

ol ecul'ag peboll, SbaBokoW Sher SAT SAYLAILUNL UL Ehn! SobHRbCCAcgining

pol yner i

It 1sp erable 1Tn the sense of achievi

obj efi Ve RhakRER 6380k R Siilian hydzoxide in BBSEdeBsihGe oEcaRl
|on${ %Eeyprgﬁer bl e order &mcgntra%%tl ien lt?le prce&[))ar?olti 0?1 gf ggl

descri pt
cat al yst
(solidr

(a)->(b)

aQ‘QHBQ@Enh¥g%c5§b%_§x>ft(9{)%>9%%'are solid(dath@yst>cbRporien®) (Af)

eact1 on product Y) ---> (solid catal yst conponent)

13 €8e- Foldhoingt sterSe igblyeadidamemadydie Wsee. (b) ->(c)->

(solid catalyst conponent) (3) [(a) + (d)] -> (e)->(b)->(c)-> (solid
reaction (pyjolgiaMoxy maddhesiin ; = . (gl ddethbalyysignesipamaist jusbenyiefi( a) +

15

eaction productX) -> (d'_)-> (b')->(e): i
the titagium com%aound(.d In) any( gtép gg) tﬁe( %8':‘!;gi%%t %'OX%BC‘EOQEO
contacting reaction, a diester of an aromatic dicarboxylic acid

and an inorganic salt, e.g., calcium chloride are contacted to

' prepare solid catalyst component (A).

20

25

(10) A dialkoxymagnesium, e.g., diethoxymagnesium and a calcium
compound, e.g., calcium chloride are co-ground, and the
resulting grinds are suspended in an aromatic hydrocarbon. The
suspension is brought into contact with a tetravalent
halogen-containing titanium compound and an diester of aromatic
dicarboxylic acid, and the product is further contacted with a
tetravalent halogen-containing titanium compound and an organic
aluminum compound  containing a hydroxyl group or aluminum
hydroxide to prepare solid catalyst component (A). In the
fofegoing step, a silicon compound represented by the general
formula Si (OR?!), (wherein R*' is an alkyl group or an aryl group)

may be coexisted.

by

Xin
a
di ng

t he
ng
id
(c)->
(2)

(d)] -> (e)->(b)-> (c)-> (solid reaction product Y) --> (d)->(b) (c) -

(solid cahahysireoapbodntdro¢sybén( ajhick e)s tden bxpypht foro>conshrd

.reaction product Y) -> (d)->(b)-> (solid catal yst - conponent) (6)

[ (a)10+ (w@)ithdy]tetfdyaert)halggenicpnicaininm Hriniun womnpound and an

20(d) ->(b)->(c)-> (solid catalyst conponent) (7) [ (a) + (d)] -> (b) (c)->

(sol i d rezoenés prbaptrXy -comrpund >coptpindag >a@ RYFPEEt al9F* R offfonent )

(8) [ (a) + (d)] -> b)-?éc)->(s,olidreaction roduct -> q: ->

Eb' ?_-3( eplypanun hyxdreyidarang st L BREGFEATY fzs*%)@?a}f]ei%;gh% °(°(d'5 a()ct) Fithpy >
solidr nent)



(10) [(a) + (d)(c)] ->(b)-> (solid reaction productX) ->(d')
->(b')->(e)->(c)-> (solid catal yst conponent) 29 (11)
[(a)-1-(d)dh(c)][(b)HF(d)] (solid reaction productX) 4(d")-->(bl)-->(e)-->
(solid catalyst conponent) (12) [(a)-128d)Hh(c)][(b)HF(d)] -4 (solid
reaction productX) ->(dl)-4(b")-->(e)-4(c)-4 (solid catalyst conponent) 5

wher ei n conponent (b’ d I t (d'). b | due. of
G compaAdntA@halkpn BATFEFNE Brdor G ST EATAr S i FURBAPR

conmponent, (b) and con t (d), whi ded. i '

orocors e i AESeERTE Bidhp LAt b A A e S e S S
reacti on produc | S e i

Preferre 1§%aﬁp{:% r%}'a%‘ gtég%%ggéﬁ?%&?%gggﬁépg%é%?%q%g(r}’fe&%é%&g%l%% ((:ag% al yst

conponent_ | é)ni%se%l%%jikng pé&&&@&n%”%ﬂa%zi‘_’ﬂé | aben i gﬂy?egée%}g,i, n1)C,IA

magnesi um conpoun e.g., diethoxynmagnesi Uimis 15 suspen

conpogen . . i an. ) :
com ge d%ls@ﬂ{)lpg%g %Pg'dzlo(?!:l.@ &l YR RN SoRRacko wilth THEP @A da'US

Into contact With conponent (b), e.g., titanium

tetrachl Qi nd efHl abhy, s{:Q?C@Bdlﬂhte FAYIIhg @6k £28t abr- Bnttaag
preferably to 50C, nore preferably O to 40C for 1 to 120 m nutes,

pref er ablpeab® iz t ta 1@0ebtayt @F 41Dr £rpnet oeakliya?®oy 18 naedid eandAfat er

the procedure, the suspension is heated and reacted at 0 to 130C,
surface active agent are contacted to prepare solid catalyst
component (A).

10 (12) A dialkoxy magnesium, e.g., diethoxymagnesium is suspended
in an aromatic hydrocarbon, which is then brought into contact
with a tetravalent halogen-containing titanium compound and an
organic aluminum compound containing a hydroxyl group oxr
aluminum hydroxide and, if necessary, repeated the contact with

15 the titanium compound. In any step of the forgoing contact or
contacting reaction, a diester of an aromatic dicarboxylic acid
is contacted to prepare solid component. The resulting solid
component is subjected to a heat treatment in the presence or
absence of a hydrocarbon solvent to prepare solid catalyst

20 component (A). In the foregoing step, a halogenated hydrocarbon
may be coexisted.

(13) A dialkoxy magnesium, e.g., diethoxymagnesium is suspended
in an aromatic hydrocarbon, which is then brought into contact
with a tetravalent halogen-containing titanium compound and an

25 organic aluminum compound containing a hydroxyl group or
aluminum hydroxide and, if necessary, repeated the contact with

the titanium compound. In any step of the forgoing contact or

contacting reaction, a diester of an aromatic dicarboxylic acid



preferably 40 to 130C, nore preferably 60 to 120C for 1 to 600 m nutes,
preferably 10 to 500 minutes, nore preferably 30 to 400 nminutes. In the
pyocedure, before or after the suspension is 25 brought into contact with
conponent (b), one or two or nore of c@dponent (c), e.g., a phthalic acid
ggester Is contacted at O to 130C, preferably 10 to 100C, nore preferably
to 90C. In the procedure f er abl t kind f ht hal i c. djgster
are 30 (ARSIWALRT BRe G (LN FraRTEPAFe SoHhsris LY BEorEoasht Bk

anot her is cqntacted at .60 to_80C Further ref erabl.e i cO ct

pol ysi | ox%heq%'& o%grggoéfl?ers%%’ suaspér?}sil% r?nlggzebcfogg'ﬁlgoic%tr%%gon@égt 1\)M@t h
conponentcéq%ist;$g suspension is further 5 brought into contact with
conmponent D , 1T necessary, in the presence of conponent (d) to obtain a

solidr eaﬁfy ;;d;r)a 85 281G ky mdtnsidl, 1LALL, AR eRhOdYalaghRS iR WaSheshahddy an

aromatic ocar bon conmpound which sStates liquid at a room tenperature,

and syspeqsle ia&o&@mwagare@hm LAY isntReROPLEGENY LAtd csr@opent s
(e) and (b) at -20 to 130C, preferably -10 to 100C,

with a tetravalent halogen-containing titanium compound and an

organic aluminum compound containing a hydroxyl group or
aluminum hydroxide and, if necessary, repeated the contact with
the titanium compound. In any step of the forgbing contact or

10 contacting reaction, a diester of én aromatic dicarboxylic acid
and an organic aluminum compound are contacted to prepare solid
catalyst component (A) . In the foregoing step, an electron donor
compound other than a diester of an aromatic dicarboxylic acid,
e.g., an organic silicon compound may .be used.

15 (15) A dialkoxy magnesium, e.g., diethoxymagnesium is suspended
in an aromatic hydrocarbon, and the resulting suspension is
brought into contact with a tetravalent halogen-containing
titanium compound, and the mixture is heated and contacted with
two or more diesters of an aromatic dicarboxylic acid different

20 in the carbon atom number of the alkyl moiety to obtain a solid
product. The resulting solid product is washed with an
alkylbenzene and further contacted with a tetravalent
halogen-containing titanium compound and an organic aluminum
compound containing a hydroxyl group or aluminum hydroxide in

25 the presence of the aromatic hydrocarbon to prepare solid
catalyst component (A). In the above preparation, when the solid
product is brought into contact with the second titanium compound,

it may again contacted with two or more diesters of an aromatic



nore preferably O to 80C, reacted at 0 to 130C, preferably 40 to 130C, nore
prefrerably 60 to 120C, for 1 to 600 m nutes, preferably 10 to 500 m nutes,
jore preferably 30 to 400 mnutes. In the procedure, one or nore of
conponent (c) may be brought 15 into c®htact with the solid reaction
proﬂuct before or after conponents (e) and (b) are brought into contact

with the solid reaction pyroduct. Then, if. necessary,,conponent (h) be
further EhTRF °é?¥%1’ﬁ: taf?el‘{)r‘:g’%ec’ée%? %%n%%%e%?réay at ren‘g‘so d gote%agtrﬂ%n
product i shed with_a hydrogarhon.whi .s Lqul o]

t enper at ?‘é‘%o %5?%\?h slgli %afgfgg?l}ggrrpq}né nt %A%oi}%%lag&%p%nlg%s b(e a) and
(e) are s%%%%ggg?J n conponent (d) at -20 to 130C, preferably -10 to 100C,
nor e pref%ra y to 80C and reacted at 0 to 130C, preferably 50 to 130C,

more prefqregbh Vs A0 i Qeyl QAGHeRi vl NENYL € & e dROxPRNGSes PLRT £5 Rlsbedady NUt es

to 25 10 hours, nore preférably 30 mnltes to hours. To the suspension

thus gbt 3igngd heoRheY8NhyaPbeaeBB8hACHN YER M € AR B oddht aln te? @dntaki0C,
preferably -10 to 90C, nore preferably -5 to 80C and reacted at 0 to 130C,

pref er abky 20 al fet32Cal BREENPISESS ABbYtBining titanium compound and an

organic aluminum compound containing a hydroxyl group or
aluminum hydroxide and, if necessary, repeated the contact with
the titanium compound. In any step of the forgoing contact or
10 contacting reaction, a diester of an aromatic dicarboxylic acid
and an aluminum compound represented by the general formula
Al (OR?)_ X, (wherein R¥ is a C, ,~alkyl group or an aryl group,
X represents a halogen atom and r represents 0 or an integer of
from 1 to 3) are contacted to prepare solid catalyst component
15 (8). In the foregoing step, a polysiloxane may be contacted.
(17) A dialkoxy magnesium, e.g., diethoxymagnesium, a
tetravalent halogen-containing titanium compound and a diester
of an aromatic dicarboxylic acid are contacted in the presence
of an aromatic hydrocarbon to form a solution, which is then
20 formed into a solid product. 'The resulting solid product is
brought into contact with a tetravalent halogen-containing
titanium compound and an organic aluminum compound containing
a hydroxyl group or aluminum hydroxide to prepare solid catalyst
component (A). In the foregoing step, a polysiloxane .may be
25 contacted.
(18) A dialkoxy magnesium, e.g., diethoxymagnesium is suspended
in an aromatic hydrocarbon, which is then brought into contact

with a tetravalent halogen-containing titanium compound and an



60 to 120C for 1 to 600 minutes, preferably 10 to 500 m nutes, nore
preferably 30 to 400 mnutes. In the procedure, before or after the
suspension i s brought into contact with conponent (b) , one or two or nore
of conponent (c) is contacted at -20 t@6130C, 5 preferably -10 to 120C
nore preferably -5 to 110C to obtain a solid product. The solid product may

be washed wi th a hydrocarbon conpound, ich.is |liquid at room

t enper at IREI2PFEf é;rﬁa’f’d‘f’;f‘u"f hé’°§‘&%l£;r Sﬁﬁ\lg?lf‘éngr oatugﬁ‘ty%]ﬁﬂxéﬁb off]EP anth

reacted wifh co nept (b) in the_presence of conponent .(d) at 0,to.130C,

10 prefer Hl%’ggt %&QW’p?‘gP%‘?%ﬁfla%’ o r%t@#]ézp(el):f’ﬁggﬁﬁﬁ Ut es,
f bly. 10, to0 500 m. nut f | ye3 i

P ocedur st Epntitn LUbEIRaTIER BhY) EEAR e Mhd Bedtib IO SRRkl OBP

with the Vﬁ#gﬁeigggé&@@{&; ¢ 00i8LkeE SPTMPALERA L) 4 SaPHONGHL C! ALD

cont act € 15 producti. Inany step of the foregoing procedure,

a pol ysi |l gxang my headdath Lémpearasark Jhecsolld REOBidpd % veshed with

a hydrocarbon conpound whi'ch is Tiquid at a roomtenperaturé to obtain
solid catad¥siyv6eneemsshehd) (a) (3in Fike ForBEEiny SOPONEPSLYSH1sKEnEC) 1S
suspended in conponent 20 (d) at -20 to 100C, preferably -10 to 90C, nore
pr ef er ablay Sb& oc8R€actadt he suspensi on, conponent (b) is brought into
contact and reacted at 0 to 130C, preferably 50 to 130C, nore preferably 60
to 120C f or9)l A diaQRoxymagsespurf ex abl y die thoxydGgresites L snsuspguadédr abl y
30 to 400 mnutes to obtain a solid product. In 25 the procedure, before or
after theisuspensimgtic Hydnagarhan o whaithadts wheh koapghéninte)contaetor
nore of conponent (c) may be further contact at -20 to 130C, preferably -10
to 130C, wbtle Ppreftaannients had ogrpc comta Wing thtadddm RRPPRENGERERAN th a
32 hydrocarbon, which is liquid at a roomtenperature. After the solid

product i rERRBENEPIIPED nEERRMC]) CONERINIBL; R phYFFXYs BF8YEht°F nt o
r 6 or abl 31 B OUROR asperds A, 28 TRESSTHTY, IRRRISA Eh5 BRBRAErbER

oref or abl SPRoEFERASER eimbatha’oht Afhue b of ¥ Mttt nd Cont B ot es,
D e of abl SPBEBEEERT TRA Gt ack Snepitia e JH Sesiide GIEa2BLKOIRLOALER (0 ¢

or afjser 1 gimo%n% BLOgYE S REOMIEE b DI & UrAG- tiid RoCpPREARAt séPIa I N
any step of the foregoing procedure, a polysiloxane nay be added, if
necessarYysatalyst component (A). In the foregoing step, an aluminum .
compound, e.g., aluminum chloride or a polysiloxane may be
contacted.
(20) Two or more of the solid catalyst component prepared by the

20 foregoing method (1) to (19) are mixed to prepare solid catalyst

component (A) .

In the foregoing preparation methods, preferable methods
for contacting the component (e) are described below;
25 (i) Component (a) is brought into contact with component (e) in
the presence of component (b) or (d):
® (a)—(b)—(e), or

® (a)—(d)—(e)



The proportion of anount of each conpound to be used in the preparation of
solid catal yst conponent (A) is not 15 specifically limted because it is
differed depending on the preparation nethod. Specific exanples of the
proportion of component (b) is fromO.37to 100 nols, preferably fromO0.5 to
50 nols, nore preferably from1l to 10 nols per nol of conponent (a). The

0. 01 to 10 CHBRRITG EAcHS BB 025 B4 B REsr BrisHent
(a). The .proportion of conponent (d),i .00 .or nore, preferably from
ErErameYEofrh. 808 (B i Y

0.001 to b IRTEHE® pref BT ERPY 10 nol s per mol of

conponentg (a)_,._,l 0 the sg, t\hat _an organi ¢ al um num conpound contai ning a
hydr oxyl QZS%ar).o_u)égi) ug‘ggﬁage)c’orﬁ)%nent (e) , the proportion of conponent

(e) is 0.4€00 )t_q(g.)l_,ragg,_,p‘%)ef erably 0.0008 to 0.08 nol, nore preferably
0.001 to 0.06 'nol" per nol of conmponent (a) and 0.0005 to 0.1 nol,

pr ef e?abl 04.i3:)0804649d0r Q2 8Rbn pRS&uPE of Shdllch 9s08drméd By drithd®ilngoer

nmol of conponent (b) . In the case that al um num hydroxide is used as
conponentednonddi€ (M)ORAMH RmPoneMBABINt (£§) ah8 dPPO0S BrbuhHR il

preferably 0.00008 to 0.1 nol, nore preferably 0.0001 to 0.08 nol per nol
of componesitddy wirth GonPddent (e) in the presence of component (b) and
/or component (d):
® (a)—(b)— (c)—(d)—a solid reaction product X—(b’)—(e)
10 @ (a)—(b)— (c)—(d)—a solid reaction product X—(d’')—(b’)
—(e), etc.
wherein component (b’) and component (d’) may be a residue of
component (b) and component (d) in the preparation of a solid
catalyst component or component (b) and component (d) whiéh are
15 newly added.
The temperature for contacting a component (e) is -20 to
130°C, preferably -10 to 100°C, more preferably 0 to 80C.
In the foregoing preferable contact method, the contact
of component (e) with component (a) or a solid reaction product
20 X is conducted preferably in a suspended state. In the case,
preferably the contact is conducted by suspending component (a)
or a solid reaction product X in component (b) or component (d),
more preferably, the contact is conducted by suspending
component (a) or a solid reaction product X in component (d).
25 Specifically, further contacting component (b) is preferable
after contacted component (e) with component (a) or a solid
reaction product X in the suspended state. Comparing to a contact

method, e.g., a grind in a dry state, a contact in the suspended



5to 1 nmol, preferably 0.00007 to 0.5 nol, nore preferably 0.0001 to 0.1
nol per nol of conmponent (b) . In the present invention, conponent (e)
prefers to use within the foregoing range. In case that the anount of
conponent (e) is lower than the forego2®g range, the effect for a high
stereoregularity as the present invention 10 is difficult to obtain, and in

case that t nount Qf nent Sd hi an CIIVIt
stereoregﬁ.ﬁagﬁ ?‘?ﬁ/\@ﬁf’g %gggg 137 AES gp%? Y%:Iﬁ %%te pro%or??olr?wof

!‘%SL??%LEJ ST (EAYS thE A, FEIARY 3 RS ?Lxcﬁi%?%ﬁ%%*#blofn%onem
15 [ 0 I 49008
pre1S :3 albl y"b 888? {)Qeguggrg@# ‘ml&g}?r%gf ysccgl'nponen%h?s) gng‘y(l)n Ig%(r)a%fal%no 3

ol s, r\Pethy ?% 0@@. io réf@gﬁlemirne L $40d Vo b . QBB3 elvang IH®! per

nol of corrponent I'n the preparation process described above,

pref esablqyg e%_fhd}@tapmwm al¥h &b PIOPOXyMAgnesi um are used as
conmponent (a) , titaniumtetrachloride is used as conponent (b) , one or
nmore of a phthalicpdkedt eh .thy Hraddingli dédytiphbibal athe GireFegyakng
pht hal ate, di-n-butyl phthalate, di-iso-butyl phthalate, din-octyl

pht hal at eyrdas off2eehbgtheiry lthepprbphattigndofisobod @-alarst quimpvalenite i s
used as conponent (c) and tol uene or xylene are used as conponent (d) .
The nost (H)efiey add efccldrctﬁmations of corrponent (a) to (e) of the present
invention are as follows; 34 1% ox magnesi um titani um

tetr achl o(rJI yder) i -Buey > 8 hakel & eramatien 7Rg9IeEAY ot dl:>

Al ( % di et hoxymagnesi um ti t n| um tetrachl oride, diethyl

phth at e’bi §?Ql€tﬁ?FﬁE¥§F) BAPRAFERE] t ol uene, and 5(017H350002A1(0H) or

Al (OH) 3 anic alumn mco ound S rma
cat al yst ﬁ‘%)r(%:?o‘l"m z(ﬁt)l_grfd%f_’éf"éfl n ’ée?)?ﬁé‘é%\t plrﬁgélﬁtléi eﬂ) c3e may
be used one reprgssqgrn he genlgrgrllefgf mula: 1121, A1@B-p (in Whl ch R2
represents (&)1 JEPb TTHRT esents a hydrogen 10 atom or a hal ogen

atom and g i gpﬁhe (SR e ) ob @5&&*1@@39&% YrdBice t9FN-3)

Specific al u num. conpoun | ude

triethyl {]#Im_{}gm_)drﬁe%fl%ﬁand dil%l%r% ?é,;qlgg,,qlgnt)rl -i so-butyl -al uni num

di et hyl al m'br o um num hydri de. These organic

al umjgum cOMIoW)ds (B§ 15(§F—U§9d—>5(ld394»y(961m cegbitAah @rdfudtwy dr—or e

of them gr eferred am)ng t hese organi ¢ al um num conpounds are

triethyl ad%m»r(wﬁeaasi—t riso15@ Risnd18)dHTideiPonent) As the organic silicon
conmpound (C) to be used to forma catalyst for polynerization of ol efins of
t he preseqs) i[negnti(en,+ 28) I her @)y d)e~usedl adc espetricn gpreelarit €d) by’ t he
general formula R3gSi (OR4)4 ,1, (in which R3 may be the sanme or different
and repr esEnts(a €1(d51 ad kyd takyst oadiydnephenyl , vinyl, allyl or aral kyl
group; R4may be the same or different and represents a Cl 4- al kyl

cycl oal kyt§) dhienyt (eViinyd) Jatt ¢4) or(caral KyPlgﬁoHsacB%d’r@qﬂé’pﬁ ekeénts 0 or
an integer of from1l to 3). Specific exanples of the organic silicon
conpéind (ct))—“ﬂ(ﬂvdhjde)phe(rﬁﬂlé%@@fﬁﬂm comngnen )oxy3| | ane,

phenyl al k?/7l)alﬂ<oxy5| I aﬂe C?/C| oal kyI al kox¥5| | aneand

(a) + (d) b) — (c)y— (so reaction productX) —(d')—

(b')—(e)— (solid catalyst component)
(8) [(a)+ (d)] — (b)— (c)— (solid reaction productX) —(d')—
(b')— (e)—(c)— (solid catalyst component)

25 (9) [(a)+ (d) + ()] — (b)— (solid reaction productX) —(d')—
(b')— (e)— (solid catalyst component)
(10) [(a) + (d) + (e)] — (b) — (solid reaction productX) —(d")

—>- (b')y—(e)—(c)—™ (solid catalyst component)



35 cycl oal kyl al kyl al koxysi | ane. Speci fic exanpl es of the foregoing
orgami ¢ silicon conpoundi ncl udetri net hyl met hoxysi | ane,

trimet hyl et hoxysil ane, tri-n-propyl net hoxysil ane, 5

pr-opyl et hoxysi | ane, tri-n-butyl net hoxys29ane,

butylnethoxysilane tri-t- butylnethoxysilane, but yl et hoxysi | ane,

éf' ool ol Tuasy i@i A-IRIETS @18@33%‘3%%#%2’5?%%“ productX)

Il -N ro

di - fgpr%ﬁd? ﬁéyiﬁ &hs potiduratatyetnsereersitai i so-

o but ol e Eﬁmé- efJ" ?9{”‘9%3%%2‘}6?% Rebdofl BrogusexAne,

bi s(2- et hyl Kex | pLhQYSI (- d catalvst

dlcyclohexde| ﬁogys&%ane dlcyc Héxy?%i%t%%xygfmgﬁgent)

di CYCEOPWQ §i QHd Qi?ﬁdﬁo‘ﬂéﬁ@tmﬁ)’%d)ﬁ% a residue of
cyclo exylnethyldlnethoxy5| an cycl ohexyl net hyl di et hoxysi | ane,

cycl ohex\Hoaidht e 4Te(d)0aksd |c@ﬂ@>c¢b)é§'hﬂf'(@9y|1(d Yhre preparation of a solid
catalyst component or component (b) and component (d) which are
newly added. Solid reaction product X is the reaction product
of component (a) to (d), and solid reaction product Y is the

.10. reaction product of components (a) to (e). |
Preferred examples of the process for the
preparation of the solid catalyst component (A) used in the

present invention will be given below:

(1) A magnesium compound (a), e.g., diethoxymagnesium is
15 suspended in component (d), e.g., toluene to form a suspension.
To the suspension thus obtained is brought into contact with
component (b), e.g., titanium tetrachloride. Preferably, to
conduct a aging reaction at -20 to 50°C, preferably 0 to 50C,
more preferably 0 to 40°C for 1 to 120 minutes, preferably 10
20 to 100 minutes, more preferably 20 to 80 minutes. After the
procedure, the suspension is heated and reacted at 0 to 130°C,
preferably 40 to 130°C, more preferably 60 to 120°C for 1 to 600
minutes, preferably 10 to 500 minutes, more preferably 30 to 400
minutes. In the procedure, before or éfter the suspension is
25 brought into contact with component (b), one or two or more of
component (c), e.g., a phthalic acid diester is contacted at 0
to 130°C, preferably 10 to 100°C, more preferably 20 to 90C. In

the procedure, preferably, two kinds of a phthalic diester are



20 propyl)di met hoxysi | ane, cycl ohexyl et hyl di et hoxysi | ane,
cycl-opent yl net hyl di met hoxysi | ane, cycl opentyl net hyl di et hoxysi | ane,

cycl opentyl et'hyl di et hoxysi | ane, cycl opentyl (i so- propyl)di nethoxysil ane,
cycl ohexyl (n-pentyl)di nmet hoxysi |l ane, 230

cycl ohexyl (n- pentyl)diethoxysilane cyclopentyl(iso- butyl)dinethoxysilane,

cycl ohexyl (n-pro si | | ohex | ) ,

Eycl ohexy‘l‘%‘?‘n dbR ) ﬁ%@g I ﬁgﬁg%&&ggw IFE! st L gge
utyl)dineth S|lane di phen Id h )

diphenyld?%?ﬁ% stf a7 B £ %ﬁ? ?d?ﬁ% oxys rther, preferable is to

phenyl net h e% éé?#kﬁ&%x&ﬁ% %:?ép q'.l g?rtg?xyﬁioxy ﬁnsion %s brought

phenylethy dlé? ane clo exy nethy ane

cycl ohexyi,gi*gt Qggq‘égbgow,]se}l aggmngxﬁkehqwl d'ﬁi@YLGE{ané%bha&% further

2- et hyl hexyl'trimethoxysi |l ane yl'hexyl't ri et hoxysi | ane,

met hy|5tr'1§@51§@l¥¥5i1|19<99c6'@£§¥£t&i€ﬁ ?dn'xéﬂ@ (b) , if necessary, in the
et hyl tri net hoxysi | ane, et hyl tri et hoxysil ane, n-

propyl tripetbexysi banCompSneny! {d) %&C&b’ﬁailﬁi@ $6D1d reaction product.
propyl trinmethoxysilane,iso-propyltriethoxysilane, n- butyltrimethoxysilane,
| SO- but yl ThHé nebhady std el dn bprpldcitnetdioxpei washad wuthl tan edbomgsitane,
hydrocarbon compound which states liquid at a room temperature,
and suspended in component (d) and brought into contact with
10 components (e) and .(b.) at -20 to 130°C, preferably -10 to 100TC,
more preferably 0 to 80°C, reacted at 0 to 130°C, preferably 40
to 130°C, more preferably 60 to 120°C, for 1 to 600 minutes,
preferably 10 to 500 minutes, more preferably 30 to 400 minutes.
In the brocedure, one or more of component (c) may be brought
15 into contact with the solid reaction product before or after
components (e) and (b) are brought into contact with the solid
reaction product. Then, if necessary, component (b) may be
further contacted in the presence of component (d). The solid
reaction product is washed with a hydrocarbon which is liquid
20 at a room temperature to obtain solid catalyst component (A).
(2) Components (a) and (e) are suspended in component (d) at -20
to 130°C, preferably -10 to 100°C, more preferably 0 to 80°C and
feacted at 0 to 130°C, preferably 50 to 130°C, more preferably
50 to 100°C for 1 minute to 100 hours, preferablir 30 minutes to
25 10 hours, more preferably 30 minutes to 5 hours. To the suspension
thus obtained is brought into contact with component (b) at -20
to 100°C, preferably -10 to 90°C, more preferably -5 to 80°C and

reacted at 0 to 130°C, preferably 50 to 130°C, more preferably



15 cycl ohexyl tri net hoxysi | ane, cycl ohexyl tri et hoxysi | ane,
cycl-opentyl trinmet hoxysil ane, cycl opentyltriethoxysil ane,
Vvinyl trimet hoxysil ane, vinyltriethoxysilane, 2-

et hyl hexyl tri net hoxysi | ane, 2- et hyl hexy81ri et hoxysi | ane,
phenyl trinmet hoxysil ane, phenyltriethoxysilane, 20

cycl ohexyloovel pDeRt YLl TELHoXKg! L ance o0 ADRAYLEYS! PG Yo BIRIGY | 2ne

cycl ohex

3-net hyl cycl ohexyl cyecl.opent yl dj aet hoxysi |l a -
met hyl Cyg'%gﬁegﬁ)égc O&gg?% _¥ i %Egﬁh%&?%?%%ngf%%e gocedure, before or
di net hyl | Qhexyl Ldi , .

3 ot yl SEeanEY| SR aREly 43 BELURN A B) Goncact with component (o),

met hyl Cy%h%hgfyév)cgio@hggéyéflc%lﬁ:cf‘ﬂent (c) is contacted at -20 to 130°C,
met hyl cycl ohexyl cycl ohexyl di met hoxysi | ane, bi s-(4- 37

et hys cy ghelFersiidi Maichaxy 12l08D¢, BoPe preferably -5 to 110C to obtain
di met hyl cycl ohexyl cycl ohexyl di nmet hoxysi | ane, bi s( 3, 5-

di met hyl aycéohedy lprdiamithoxyakl afelid epradRidtoxyay| ae, washedet didylysid ane,
tetrapropoxysilane and 5 tetrabutoxysilane. Preferred anong these organic
silicon agapedatdoar ecdipaurgd opyihthet hokiignidnet a room temperature.
di -i sopropyl di net hoxysi | ane, di-n-butyl di net hoxysil ane,
di - i sobuPylefierabiyxytheard,idprodbotyi sibretgbkysntarentdictnand reacted
with éomponent (b) in the presence of component (d) at 0 to 130C,
10 preferably 50 to 130°C, more preferably 60 to 120°C for 1 to 600
minutes, preferably 10 to 500 minutes, more preferably 30.to 400
minutes. In the procedure, one or more of component (c) is
preferably brought into contact with the solid product before
or after components (b) is brought into contact with the. solid
15 product. In any step of the foregoing procedure, a polysiloxane
may be added, if necessary. The solid product is washed with a
hydrocarbon compound which is liquid at a room temperature to
obtain solid catalyst component (A).
(3) One or more of components (a) and (c) is suspended in component
20 (d) at -20 to 100C, preferably -10 to 90°C, more preferably -5
to 80°C. To the suspension, component (b) is brought into contact
and reacted at 0 to 130°C, preferably 50 to 130°C, more preferably
60 to 120°C for 1 to 600 minutes, preferably 10 to 500 minutes,
more preferably 30 to 400 minutes to obtain a solid product. In
25 the procedure, before or after the suspension is brought into
contact with component (b), one or more of component (c) may be

further contact at -20 to 130°C, preferably -10 to 120°C, more

preferably -5 to 110°C. The solid product may be washed with a



but yl di et hoxysil ene, t-butyltrinmethoxysilane, 10

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

cycl ohexyl net hyl di net hoxysi | ane, cycl ohexyl net hyl di et hoxysi | ane,
cycl ohexyl et hyl di met hoxysi | ane, cycl oh8Ryl et hyl di et hoxysi | ene,
di cycl opentyl di net hoxysi | ane, 15 dicycl opentyl di et hoxysi | ane,

cycl opentyl pet hyl di met hoxysil a cycl opent yl net hyl di et hox siAg

cycl opent%‘f‘gfe%‘f/%/ﬁl?%? ho%/’s%/}? a’nsé?fjc%’\r/(gh@gﬁ C‘Tn(l)pte%?%ﬁ%al‘ e %bxysil.j Enge 20
cycl ohexyl cycl opent vl di.et hoxysi | .3- .

et Dyl oy A O FEGRYh et JEAP ety L: pampgnent (&), the solid product

met hyl cyc{ghggg@\éﬂjgg@gt X it%?&y%léaﬁ‘pmt&(e) at -20 to 130C

di et hyl cycl'open i met hoxysi ese organi c siltcon compounds (©

maybe S SLAEIPM- 161 EPTBORE! | Rl Opddie b TP 2580 B gerably, | 1

t he poly [zation process of the present inverition, the polynerization of

ol ef i BS | 8h @GN bebetdty i EherSebNEBIH Eiddit ¥t GARY ¥BRPLARLItOTbPlat
olefins in the presence 38 of a catalyst made of the foregoing solid

catal yst goparsdiC,(Prefeohbagi 50atsm 30D C apel petelfBrasldy @ogani €26fCi con
conmpound (C) . The ratio of the various conponents to be used is arbitrary
and not speei fli cad | gODI mirackam) epsefheabliect® &b t$R0 pmaseiesh imwenti on
are inpaired. In general, the proportion of the organic al um num conpound
(B) is frpmefetabby G00todl) mpnetesabiy thegprdCedureodthersbd idipyeduct
preferably 50 to 1000 nols, per nol of titaniumatomin the solid catalyst
conponentig Mrefepably bporghdninto tdnn tagtamilt hsPRE cOh MR B EPTRINERE f r om
0.002 to 10 10 nols, preferably fromO0.01 to 2 nols, nore referablg from
0.01 100 0(®) krfere omlabiex e dipbiRmrqdjct 1is broug%ef%me?%? <¢bnt act
of each congonent is arbitrary. Preferabl rgani ¢ al ym num conpound_ ( B)

i s char getit ¥ rempoRent Ry ii’éﬁfi%“rf*%yé e"(r)ﬁe aﬂ%’?%%’rf’%r%ﬁ%‘ﬁ? Rto 2

contact with 15 organic_silicon.cqonpound (C and further contact with
i;ls?l%%ﬁﬁr%‘bﬁe‘ﬁ?y(ii\? ?,Qdeg, l% xixﬁgze)ssar

solid catBf 8°pP6¢&ss for pol ynerization of
the present | NuAnl on dBY D6, G Lied, o lof eddif PLESERGE £ BOSEOCE ol an
organi ¢ sol vent” e FeF rh° ononer 1o be polyneri Zed may be used in either
a the preparation of solid catalyst component (A) is ‘not
15 specifically limited because it is differed depending on the
preparation method. Specific examples of the proportion of
component (b) is from 0.5 to 100 mols, preferably from 0.5 to
50 mols, more preferably from 1 to 10 mols per mol of component
(a) . The proportion of component (c) is from 0.001 to 10 mols,
20 preferably from 0.01 to 1 mol, more preferably from 0.02 to 0.6
mol per mol of component (a). The proportion of component (d)
is 0.001 mol or more, preferably from 0.001 to 100 mols, more
preferably from 0.005 to 10 mols per mol of component (a). In
the case that an organic aluminum compound containing a hydroxyl
25 group is used as component (e), the proportion of component (e)
is 0.0005 to 0.1 mol, preferably 0.0008 to 0.08 mol, more

preferably 0.001 to 0.06 mol per mol of component (a) and 0.0005

to 0.1 mol, preferably 0.0007 to 0.05 mol, more preferably 0.001



20 gaseous state or a liquid state. Further, hydrogen may be used during
the polynerization as a nol ecul ar wei ght control agent. The pol yneri zation
tenperature i.s not higher than 200C, preferably not higher than 100C. The
pol yneri zati on pressure is not higher 3han 10 MPa, preferably not higher
than 5 MPa. The 25 continuous pol ynerization process or batchw se

Pol yIer | 23l OB sPLOF GRS, A BE BBRELALNLIh] NoFy I AlleY BRI 2ikiBnbAEACT T On

my be ¢ out™ I'n"‘'one steéep or WO or re steps. efins to

homopol y g‘frﬁi‘r@%ﬂ.éig f‘g Qtpgé% gy ic%Fngméntth fe) 3% o i S PEEREBhent

invention in ong chain olefins such as ethylene, propylene, 1-butene,

1- pen. Eeng, 1shex6060s leo HEALLRSL , lpPekeRELRPU0 100668 M€ AR IEImekES i NS
such as gg)n%tshgl@?%%t eone and 4- ma?h | -1 -pegtene, di enes such asm5

but adi engre\¥iePuHAYCH OPEHE &E0 208 mME1NYE £ Wl 106£ BB onEIRS €aPl Hid 0s 0vBYShE
used singly or in“conbination of two or nore of them Anong these ol efins,

et hylgne tantl w6 PP iR A1 P oeonad Yous esl.mdhe ey prieifaatably Oheoeinaf t er
referred as "main 10 pol ynerization") of olefins in the presence of the

cat al yst t@ade 10hol hsef aiicel @ Gapdrteraat (d)y.s Inc thpopeatepd) invengdoing

al um num conmpound (B) and organic silicon conmpound (C) in the present

i nvent i orompomeafteablprefecededube wWirdpot \Hner fonegoangoringe hekn ealsgnce
the catalytic activity and the stereoregul ari t¥, 15 particle properties of

t he pol ytbatt the apoyatceticappongat] (KeisAcwerthapdhe §orggea ngseanger t he
prepol ynmeri zation there may be used the_sane ol efins as main pol ynerization
as wel | #hensfifastsfeuchhaghstieeperegrlend tirapdimPresatton*veRE16 der of
contact for each 20 conmponent and npnoner i rbjtrary. Preferably, the
orgalll ¢ ARUAEBERFESRIGUA LR | SRGNED GRS Do HRe FRTHTS H FRRPBR™E ot em
set up to the atnosphere of, jnert gas,or olefin gas to _he pol rized, and
af ter coﬁtsacf‘f‘ﬁbeﬁi'tha?hea%‘bi’f’d{%at Vs cEMSETEREY ar,letﬁfm%%nﬁ | n?g
contact w th ane qr e_olefi 25 Gas GPEHSLL D -

pr epol ymeFiSAtIGH (?r‘fﬂgga fg%g nglﬁ’tﬁﬁ%ﬁga%roganﬁocrpélfl}?{gcgn c%rrggoﬂ%u 0 |

pref erably, f0e . qa)i e2! JohpsaLHLMPAHNE (Rhndohdhar@ad iisnifpbhitant .
prepol yneri Zation g _ _
Specifically, the proportion of the hydroxyl group in component
15 (e) is 0.00065 to 0.36 mol, preferably 0.00008 to 0.3 mol, more
preferably 0.0001 to 0.24 mol per mol of component (a) and 0.00015
to 3mols, preferably 0.00021 to 1.5 mols, more preferably 0.0003
to 0.3 mol per mol of component (b).
In the preparation process described above, preferably,
20 diethoxymagnesium and dipropoxymagnesium are used as component
(a), titanium tetrachloride is used as component (b) , one or more
éf a phthali.c diester, preferably diethyl phthalate, di-n-propyl
phthalate, di-n-butyl phthalate, di-iso-butyl phthalate, di-
n-octyl phthalate, bis (2-ethylhexyl) phthalate and di-iso-
25 decyl phthalate is used as component (c) and toluene or xylene
are used as component (d).

The most preferable combinations of component (a) to (e)

of the present invention are as follows;



system set up to the atnosphere of inert gas or olefin gas to 40 be

pol yneri zed, and after contacting with the organic silicon conpound (C) and
further the solid catalyst conponent (A) , and then brought into contact
wi.th one or nore olefins. In the prepoB¢nerization, a nolecul ar weight
control agent, e.g. , 5 hydrogen nmay be added. The present

invention W ll,.be.further described.n.it f,0l i | es. as_ red
-with the npé}laetetrlv’é‘%nfaﬁfﬁsels?m’( E\e/taJT%aarﬁ% otfeélﬂ%\(l)&pﬂe%llees ! Tﬁ%’ g?/ai ugl on of
slurry pal rj zation pf opyl,e n I r pal yneri zati on of
propyl end %ér}gaie? Y1 eﬁ%f?/\%lgée %%%dggt’gﬁ@boépﬁgi #\Bg@t/héﬁggga Cflll@ta'f or

pol ymeri zgfy on d?.fet%'o&%m%n%fsimﬁ Pr e$eahibilventd fhacRdr 2akot al gasppi  of
pol ymer per’ g of solid catal yst conponent (a polynerization activity:

Yield) anghgnd{pit®, of api a(@U8theineal Y Bhtuadaseql ved sdiaieddie pol ymer 15
was extracted with boiling n-heptane per whole polynmer (H') and rate of

form gy a(@okyaer) wi@h) sai1uds ,i.n a pol ymerization sol vent (Rat e of
form ng sol'ubl’'e matter) were neasured. Yield, H and rate of formng

sol ubl e matter aerhe &yt chlhynihen foinmwindg (Buate dse dsed hes , faih h
regard to the pol yner produced, 20 nelt flowrate (M) , bulk density (BD)
and cont entathlgshyienpolyneyikzatiocopef pheflinget tineagzre sehn t They emddom, enent
met hods of M and BD were conducted in accordance with JIS K 7210 and JIS K
6721 respereie vy, bdsechanemenyesantedhy the gesenalefobpula: (B AFBusi er
transformation infrared spectroscopic_anal yzer) 25 nade by N hon Electric
Dat um ConpemyhishrRRFxpresenys @ g -(plkpbarpup c@irepresqnty ghyjrqgen

catal yst conponent (g ) H (w. %zéb %} a (q) X100 Rate of forning
ol tibe keRoR @ hadibas ppn pat i) tebppoehie hiTaal parbes of BEREY o
equati ons above, a shows a j ght _of pol . produced after .term nation of
pol ymer i ZHt3%n0 r'é%c’??'f)n’?°ﬁe\£ﬁ%g@ 39m58ﬁ\éq§fl°nﬁ‘i‘é‘&l° (i S VT yner
when pol yner produced after_5.termnatio f Ter.i zat ackd o0, as
extract eaa%ﬁn%f’f’fnﬁé’uﬁfihg%)[ aRst g?a%r %51?%1%%%%5{'%?8%—% Jgr at uJ?e type

Soxhl et’ s ext L agl or ’riaJ]% C —af"hp;n?i'mﬂﬁ],t Qb RY Y Em 9IS Bk ¥Rd de”) #nd
pol ymeri zal?l on sof vent Tiltrated after term nation of pol ynerization

reaCtIOn.'diethylaluminum.hydride. These organic aluminum compounds may

15 Dbe used.singly or in combination of two or more of them.

Preferred among these organic aluminum compounds are

triethylaluminﬁm, and tri-iso-butylaluminum.

As the organic silicon compound (C) to be used to form a

catalyst for polymerization of olefins of the present invention,

20 there may be used a compound represented by the general formula

RzSi(ORﬂ4ﬂ, (in which R? may be the same or different and

represents a C,,,-alkyl, cycloalkyl, phenyl, vinyl, allyl or

aralkyl group; R‘may be the same or different and represents

a C,_ ,~alkyl, cycloalkyl, phenyl, vinyl, allyl or aralkyl group;

25 and g represents 0 or an integer of from 1 to 3). Specific

examples of the organic silicon compound (C) include

phenylalkoxysilane, alkylalkoxysilane,

phenylalkylalkoxysilane, cycloalkylalkoxysilane and



10 EXAMPLE 1 <Preparation of solid catalyst conponent (A)> Into a 2000-m
round fl ask equi pped with an agitator in which the air within had been
thoroughly replaced by nitrogen gas were charged 100 g of

di et hoxymagnesi urn and 800 m of tolued&, 15 and then 200ml of titanium
tetrachl ori de was charged. The m xed sol ution was subjected to aging

reaction b I f.aty for,.1 hour Lntaining the tenperature of 30 C. 52
rr} oflbi s‘lzfl%f‘g%ﬁl?&*%@faj%’h?%ﬁ%%,ézo m of diethyl phthalate and 40

of polysil oxanel{T -10Q...or C by. ' SiL] wel £ dded
to the m xt ure%f‘ﬁeggé%]c 7%%“&“%&%%8"?;?%@& |€/{?§Qb$ﬁg t%%%%?%furéeﬁo%&tnﬁe

reaction é%?é&mavas rai sed tondifGeand then reaGlighdHyfime thdIQpES1aMmd N

stirring. er the ternmination of the reaction, a supernatant was renoved
and 800 nd . ofe {1 HeftoApsl 200 M OErELBaBEngﬁ.&UMﬁﬂl@lé’\ﬁre e y- added
to the 25 reacti'on system and reacted at 110C for 15 mnutes. The resulting

react i5on gy tHEey s DEdngRshedewi th-bakyene tabkysanarmsdded 800i rlsei
toluene, 200 M of titaniumtetrachloride and 18.5 g (0.034 nol of ALSTE

per 1 nolpwiyThethoxysblnesj um antdri-t-butylmethoxysilane, tri-n-
butylethoxysilane, tricyclohexylmethoxysilane,
tricyclohexylethoxysilane, dimethyldimethoxysilane,

dimethyldiethoxysilane, di-n-propyldimethoxysilane, di-iso-
10 propyldimeﬁhoxysilane, di-n-propyldiethoxysilane, di—iso;
propyldiethoxysilane, di-n-butyldimethoxysilane, di-iso-
butyldimethoxysilane, di-t—butyldimethoxysilane, di-n-
butyldiethoxysilane, n-butylméthyldimethoxysilane, bis(2-
ethylhexyl)dimethoxysilane, bis(2—ethylhexyl)diethoxysilane,
15 dicycléhexyldimethoxysi1ane; dicyclohexyldiethoxysilane,
dicyclopentyldimethoxysilane, dicyclopentyldiethoxysilane,
cyclohexylmethyldimethoxysilane,
cyclohexylmethyldiethoxysilane,
cyclohexylethyldimethoxysilane, cyclohexyl (iso-
20 propyl)dimethoxysilane, cyclohexylethyldiethoxysilane,
cyclopentylmethyldimethoxysilane,
cyclopentylmethyldiethoxysilane,
cyclopentylethyldiethoxysilane, cyclopentyl (iso-
propyl)dimethoxysilane, cyclohexyl (n-pentyl)dimethoxysilane,
25 cyclohexyl (n-pentyl)diethoxysilane, cyclopentyl(isd—.
butyl)dimethoxysilane, cyclohexyl (n-propyl)dimethoxysilane,
cyclohexyl (n-propyl)diethoxysilane,

cyclohexyl (n-butyl)diethoxysilane, cyclohexyl (iso-



42 0.017 nol per a nol of titaniumtetrachl oride) of ALSTE (di-type)

(alum num stearate nade by Seido Chem cal Industries Co. Ltd., which is a
mxture of (Cl7H35CO2)3A1 , (G 7H35C2)2A1 (OH) and (Cl17H35CO2) A1 (OH)2 and
the content of a free fatty acid is 1835 against 4.0%of a nmetal.) . The
m xture was then heated to 100C and reacted 2 hours with stirring.
Thereafter,, the,resylting solid reaction prodyc sh Wt h.n-hept ane,
separ at eg’dovlf iqltl?ea%{}ooxry sa(ilnfclmher‘i ed to obtain agf)'%\s%g?elgausngl ' xé’astlelﬂafset’
conponent,. 1 j yst conpon red for
Ti conten 1%%1 %%%utﬁ?g’%&%rg%’ % by wei gﬁ?gngé};ﬁ\;‘}ﬁn&l %i?%%té%;&% ?iLtS'L olél n% 1500
.m autoc | A jtator in L W mWih een
conpl et ellp?/.‘\gr%1 pq%ce yﬂn%%’%geﬁ%%ég' wer e cﬁglﬁggégggﬁéﬁlmﬁtﬁ‘% esg'?' %rﬁ% ‘and
then cha Vet HPIY i Dfhdhey 411 £idy | aby8i BHEkyDa2hethY1m@fthoxysilane,

cycl ohexyl met'hyl di'met hoxysi'l ane and the foregoing solid catal yst conponent
(A iy a%ﬂmﬂgxﬁdi%mmxﬁipﬁgpl ated in terns of titani um atom
with stirring to forma polynerization catalyst. Thereafter, the

pol ynmer i z3id 1h Sisl e thRel prlassys £hané f h a propyl ene gas to 0.1 20 MPa, and
al l owed to undergo prepolynerization at a tenperature of 20C for 30

m nut es. 2-wthytlie gl tocimatchawey i ldea, chae eyl Bexyl tofebhdrygadages and
pressured with a propylene gas to 0.6 MPa and allowed to main

pol ymer i zetthyrl trime thowxsiakane, of 70C for 2 howethyRérdedhiopy sigflane

eval uation of polynerization are set 25 forth in Table 1. EXAVPLE 2

The procedivd torimshmtes4lans: f ol | one® Y drFekha¥es kM ati on o a
solid catal yst. conponent (A) and the .43 pqlynerization eval uatiqn thereof
excep? t RRORYIELMRIRORISanE (o bé"@sré’(?ﬁéélé?%*ﬁ”@tﬁ 30%m|  of TROSTE per

1 nol of diethoxymagnesi um_and 0.084 .nol per mol Qf titanium
t et r achl SHPYL EEARTRHPHRL ARG he res?‘lflc"t"rpﬁﬁlzgaﬁrd‘% Qdf%’taf%’b‘?‘r’ponemn_(A)

was 1. 99? %1\’Fi19%<tho-rhes'r asryglts are set forth in Table 1. EXAMPLE 3

The proceduie ot arrp’T%ll was’ followed to effect the preparation of a
solid cat.al y: gusTelal=Tyl ﬁ%ﬂj he 10 LZaLiRRx6Yah uaki on t her eof
except tthl?tcyt tueéi%rmunt ol}é)éis t%’ be ugg}ghgxgg£4. 68 (O.XSOSGm)l'of ALSTE per

1 nol of b@?ﬂ@g@_w@ﬂ@@p 0.0041 nol per a nol of titanium
tetrachloride). Ti content of the resulting solid catal yst conponent (A)

was 15 92%g M:ghterileeH sl iBard £ set foe{BlbRexyltriethoxysilane,

cyclopentyltrimethoxysilane, cyclopentyltriethoxysilane,
vinyltrimethoxysilane, vinyltriethoxysilane, 2-
ethylhexyltrimethoxysilane, 2-ethylhexyltriethoxysilane,

phenyltrimethoxysilane, phenyltriethoxysilane,

20 cyclohexylcyclopentyldimethoxysilane,
cyclohexylcyclopentyldiethoxysilane,
cyclohexylcyclopentyldipropoxysilane,
3-methylcyclohexylcyclopentyldimethoxysilane, 4-
methylcyclohexylcyclopentyl-dimethoxysilane, 3,5-

25 dimethylcyclohexylcyclopentyldimethoxysilane,
3-methylcyclohexylcyclohexyldimethoxysilane, bis (3-
methylcyclohexyl)dimethoxysilane, 4-

methylcyclohexylcyclohexyldimethoxysilane, bis~- (4-



15 Table 1. EXAMPLE 4 The procedure of Exanple 1 was followed to
effect the preparation of a solid catalyst conponent (A) and the

pol ymeri zation eval uation thereof except that the amount of 20 ALSTE to be
used was 1.2 g (0.0022 nol of ALSTE pes371 nol of diethoxynmagnesi um and
0.0011 nol per a nol of titaniumtetrachloride). Ti content of the -
resultin li.d catal yst. .c ent ~was 1.72% by weight. The regsults are
set fortﬂ\eﬁ:%y+gmcg.0%{e¥?§)%:gs(g§%%7 ation of solid catal ystgé§nponent
(A)> . nt,0..a .2000- raund flask equi - WL Lh an agitatqr,-i g_which
the air SRERCRYASY BEBtnsrso v Ahetibaeaher O 53 B2 8

char ged J géé@gﬂgﬁ} ggﬁ%}pe m of toluene, and then 200 m
of ti tan?ig%e%gglacg}mqtg?ll was ¢ 1%aﬂrgg i e i xed sol ution was subjected to
aging re [ i tiat oy B | Nij & PRI AlAH, 30 C
.52 %%Eg%%oﬁ%?ﬁyﬁe%%ﬁ?%ﬁg ate,l%tzx@d Lrtr:1gg:c]):fté@>di et hyl pht Haglagﬁie and
40 m 5 of rRe US43 1aHAE451 plEe iRl UsinoRBdeL hys d 0P %l | k6QR)oWEr €
added to the m xture at 50C, 70C and 85C respectively. The tenperature of

t he reactoapouysisem Waareai seddienipobpandimbehoxgadtiatel,or 1. Bikasbs with
stirring. After the term nation of 10 the reaction, a supernatant was
renoved grrdpgldime thioxydileame andd26 -bu tgfl dimesghioxystidtarech| odiidéswner e
new y added to the reaction systemand reacted at 110C for 15 m nutes. The
resul t i nputgddtimethoryduidianggs t hedi-washedy Wdimethbyreadland, wer edadded a
suspended |iquid suspended 4.6 g (0.0086 nol of ALSTE 15 per 1 nol of

di et hoxyba&ydddierhroay$sidedesl nol per a ol of PrtdhFaimetheayEidrPge) of
ALSTE with 800 m of toluene and 200 m of titaniumtetrachl oride. The

mi xt 10 e Adsyclohepydddgratdorysa LaRe r eact e FHFLONRBULLIGERAXESLAPR.

Thereafter, .the resulting solid reaction product was washed wi th n-heptane,
separ at e§Y6y ¢ et I e U T 3B obt ai n a powdered sol i d catal yst

Contont . YRaoPERIm Sy R R E  <Poryner: zati ons | The
vl uat | GHCLREasTd s AR £ 1ok ¢ 10 BxaMPLE 6 The procedure
of ExanpE%c%Sﬁgiffgéﬂyyaiéﬂ%$¥;§¥¥e&éE3dféyclopentyldimethoxysilane,
15 dicyclopentyldiethoxysilane,
cyclopentylmethyldimethoxysilane,
cyclopentylmethyldiethoxysilane,
cyclopentylethyldiethoxysilane,

cyclohexylcyclopentyldimethoxysilane,

20 cyclohexylcyclopentyldiethoxysilane, 3-
methylcyclohexylcyclopentyldimethoxysilan, 4-
methylcyclohexylcyclopentyldimethoxysilane, and 3,5-
dimethylcyclopentyldimethoxysilane. These organic silicon

compounds (C) may be used singly or in combination of two or more

25 of them.
In the polymerization process of the present invention,
the polymerization of olefins is accomplished by the

polymerization or copolymerization of olefins in the presence



preparation of a solid catalyst conponent (T) and the polynerization
evalwuati on thereof except that after 4.6 g of ALSTE was suspended with 54
m of n-heptane, and the suspension was added to 800 ml of toluene and then
contacted with 200 mMl 5 of titaniumteB88achloride. Ti content of the
resulting. solid catal yst conponent (A was 2.08 % by weight. The results

t farth in Tabl . LE 7 (P {d lid c t
ComponentSt IO HROLBRIP T e, Erpr o 1A Y PafiediRe Sl .
ti f. Is f C f
Bt mam R 3SR h B ShadPBE AR oEREY SFLEERR fombeotnd $014
I £ Litap ¢ . . : i} i
ggnt gﬁ[ gilfﬂet %eattillg rgglsu ti‘ﬁ%lrso| I dctzgfgﬁ yst %gngﬁ%a?ﬁiqms 1.6 ;;Hot;iy

wei ght. Tha resebipi@ieiget ibgtel ivhiledd ethe eRHeHBY i A LAB> present
The procedure ‘of Exanple 1 was followed to effect the polynerization

eval ugti Ghverigi dresate s iapaisal.f orth gendahlie 20k PPEEEISn of the The
procedure of Exanple 7 was followed to effect the preparation of a solid
cat al yst epmnieal ualdunheomedyma (B ai & @rcaw al tmbi, 000thel & pprefeapibliyhat

t he amount of al um num hydroxi de 25 to be used was 0.02 g (0.00029 nol per
1 nol of fiiext HEXHON2@A6skaisanmobe OfbdflenablpebOnbd BYO0Q imaks umper mol
tetrachloride). Ti content of the resulting solid catal yst conponent (A
was 1. 77%hytweantem Ikemr dgul the aselidt dadaliysth qempenant 48)EXAMNE 9
<Preparation of solid catalyst conponent> Into a 500-m round
flask equEnARAF HHh ofnthgi PEIBRLE rFinhieer qRRAYN (R AShBBOBL NP A dTDuUghl y
repl aced by nitrogen gas were 5 charged 20 of di et hoxyr nesiura, 160 ni
of |t dPuerid MRE Sy, PG AR GHAR Ky dRokicie B0 MARS FHe SRARENY £ rom

di et hoxymagnesi u and contacfed_and reacted a for 2 hours with
stirring,9- -%2&-%&%@% 2o+ o &é‘?‘rp%?’&?ﬁ?gf&Tﬁgfeafter, to the

reaction m xturge, 40 of .titaniumtetra or j ago] § i.oum 10
hydr oxi de per moI1© o?r@l”f aRfuRoFe arcargch?%r F%lea;h \/\%‘%‘%ﬁ%’géan tqfé) taéerrp!é’{'at ure
of the reacty t i o] hat, i | S
added at %aﬁfée%i?’e?gg\rgg? lj:; gigﬁg?ﬁgd?%g%?%ﬁ (s%/)g'ltl tesmé{vlvgggrggli g%agy%glnlﬁi%c and
then reagf ?oiﬁﬁer?ib&y{én Wil BeShi F Lih@9-+ 1 @5rdlignt eE HBalkontafe tWitth

reaction,
15 organic silicon compound (C), and further contact with solid

catalyst component (A).
The process for polymerization of the present invention
may be carried out in the presence or absence of an organic solvent.
The olefin monomer to be polymerized may be used in either a
20 gaseous state or a liquid state. Further, hydrogen may be used
during the polymerization as a molecular weight control agent.
The polymerization temperatﬁre is not higher than 200°C,
preferably not higher than 100°C. The polymerization pressure
is not higher than 10 MPa, preferably not higher than 5 MPa. The
25 continuous polymerization process or batchwise polymerization
process may be applied. Further, the polymerization reaction
may be carried out in one step or two or more steps.

The olefins to be homopolymerized or copolymerized by the



15 supernatant was renoved, the solid product was washed with toluene, and

then 160 m of toluene and 40 m of titanium-tetrachloride were newy '
added to the reaction systemand reacted at 100C for 1.5 hours. Thereafter,
the resulting solid reaction product W88 washed with tol uene, separated by

filtration and 20 dried to obtain a powdered solid catal yst conponent (A)

The solid catal yst t (A th d far_ Ti ent. T '
osult, WRESSSBE'Sh FRABTORERt CaemEATY afcanae Lohy Hath oJRFEE cull®.
Ex | 1 fal l d.t f.fect t | izat | i . Th
Feauts 8 SIS PROFIRrES: ' CORBRRis: Ve Bt Apredlaan 100,
solid C&B%ny%t COIIS%%Q__@‘ne( @n>d f1—7 e?%ne, .brgﬂéﬂea %Q%Q:':ms rasyl fLask

equi pped M8h agitator in whic e air wmthin had been thoroughly

repl acedmgghppit-ﬁggggeaas UeIE changesl 10D SeRtedbet haxwiRranesiwan 84Q M of
t ol uene anc en

m of titaniumtetrachloride. Thereafter, 27 ml of 5

di buty! plthalahe,wess ﬂéﬂcis?éﬂeemaxuﬁ&- vEREy 1 Sy@EsRékaRe Of t lTReBeaCt i ON
systemwas ralsed to 110C and then reacted for 2 hours with stirring. After

the ternphakins Rhythe L8814 Oyl Ner rienCon®i A taidiic tofrasiorashedbre bif
t ol uene and 800 ml of toluene and 200 m of titaniumtetrachloride were
new y addfdmt o t péncHy r ameideon odpstiam, andthgdehed and ap€opylehes hoers
with stirring. Thereafter, the resulting reaction product was washed with
n- hept anprefepabayedsked.filtration and dried to obtain a powdered solid
catal yst conmponent (A) . The solid catalyst conponent (A) was then neasured
for Ti content Th&heppéymerigasion2s (keppirmffdyhtreteersder f2at | AN
The procedure of Exanple 1 was followed to effect the polynerizati %a
eval Lt i pelymesiresind)apt et iy R the PRGSERLS 26 WRSARTNA BRAFPLE 2
The procedure of Exanple 1 _ was followed to effect, the preparati on.g%a
sol i d caP&l {ee fRAHA SCAF LAAtEHESHOTSARIISAL I N e P& iR PREFED:
except that 10 g of Al Cl3 was used .i.nstead of ALSTE .The solid %@k}y:st
componenEoRRS e Bl 5 SHIER o> A B hi AR %—F%)suf? \%g 59% b by
weight. The results are _set forth in,Tahle 1 %@@fqggg EXAMRLE gThe
procedur &73F" 8%}%pfe\f\/ae§aP&P’I ﬁ%%e?%gg’??%c?p . o ©
enhance the catalytic activity and the stereoregularity,
15 particle properties of the polymer thus produced and the like.
As the monomers to be used in the prepolymerization there may
be used the same olefins as main polymerization as well as
monomers such as styrene.
In the prepolymerization, the order of contact for each
20 component and monomer is arbitrary. Preferably, the organic
aluminum compound (B) is charged into the prepolymerization
system set up to the atmosphere of inert gas or olefin gas to
be polymerized, and after contacting with the solid catalyst
component (A), brought into contact with one or more olefins.
25 In the case of conducting prepolymerization on combination with
the.organic silicon compound (C), preferably, the organic

aluminum compound (B) is charged into the prepolymerization

system set up to the atmosphere of inert gas or olefin gas to



48 preparation of a solid catal yst conponent (A) and the pol ynerization
evalwyation thereof except that 18.5 g of (CL7E135CQ2) 3A1 was used instead
of ALSTE. The solid catalyst conponent was then neasured for Ti content.
The result was 1.92 %5 by wei ght. Thed4fesults are set forth in Table 1.
COVPARATI VE EXAMPLE 4 The procedure of Exanple 7 was followed to

effect the preparation of a solid catal yst. conponent. and t he. polynerization
eval uat i Gif BT E&Lprth ALtk %ﬁ?ot(%ﬁt’d?g g?’u‘?r}? n rﬂﬁﬁ%‘ges TV be

ed was 20 0,2 | of alum hydroxi d jeth '
and 0. 14 qﬁ(ﬂ:gop%}d "3l FpRsHRe Eler ¥EhE, FReR bR olpo SLEL Y BRRTEST o
conponent was t . | : : 9
vei gt e elfgmgﬂé?é“%%f A PR o MR RIS S iR S
<Pr epar at | ' I tnﬁﬁi@&i‘ﬂ% OzBbnyi bratd 1|
pot Pi | (Lﬁfldtoé\}ﬁ)? i s%jf%ggésgbg | s havi ng 25&%55%%%%%% i %tat \ﬁlé ;élrr;%(r)\'tn 211‘ -
4/5 o ”}ﬁ(d’}ffkﬁ&éh"r&i "Be 0dqad@d . under nitrogen gas atnosphere were charged 5

g of 20 al’um num hydr oxi de and 45 g of diethoxyraagnesi um (0.16 nol of

al um num hydr oxifle fedsdit Divéah €1 SR X IBINBSI Fikthed RER:iRDEiNEHY
treatment at a roomtenperature for one hour at 1430 tinmes/mn. of
f r equencyeclltbwi rhg MR Oip P@ld ¢ ustenpdred briatth dthe |dtnpeaar DfliGrariexaonpiced | ask
equi pped with an agitator in which the 25 air within had been thoroughly
repl aced Byvaldatogen gfisPywwpertihasped 5.5 g of the foregoing grind product
and 15 m of
The evaluation of slurry polymerization of propylene and
10 slurry random cépolymerization of propylene and ethylene were
conducted by using the catalyst for polymerization of olefins
of the present invention, and a total amount of polymer per g
of solid catalyst component (a polymerization activity: Yield)
and a ratio of an amount of polymer ﬁndissolved when the polymer
15 was extracted with boiling n-heptane per whole polymer (HI) and
rate of forming a polymer which is soluble in a polymerization
solvent (Rate of forming soluble matter) were measured. Yield,
HI and rate of forming soluble matter were calculated by the
following equation. Further, with regard to the polymer produced,
20 melt flow rate (MI), bulk density (BD) and content of ethylene
(only for copolymer) were measured. The measurement methods of
MI and BD were conducted in accordance with JIS K 7210 and JIS
K 6721 respectively. The content of ethylene was measured by
FT-IR (Fourier transformation infrared spectroscopic analyzer)
25 made by Nihon Electric Datum Company, JIR-RFX3001.
Yield(g-PP - g-cat. )={a(g) tc(g)} - catalyst component( g)
HI(wt. %) ={b(g) - a(g)} X100

Rate of forming soluble matter(wt. %) = (c(g) - {a(g) +c(g)})



ort ho-di chl orobenzene and then charged 1.8 ml of dibutyl phthalate and 200
m of titaniumtetrachloride (0.035 nol of 49 al um num hydroxi de per nol
of titaniumtetrachloride). The tenperature of the reaction system was

rai sed to 110C and then reacted for 2 Hburs with stirring. After the

term nation of the reaction, the reaction product was washed wi th heptane,
and 5 furtg{eﬁl (ﬁaﬂshed with 200 M of titaniumtetrachloride. Then, 200 m of
titaniumt achloride was new y added to the reaction system The

t t fth : | sed
enperature o ! S st%rglotss Lglse atg%g‘%gggg?g&g?}.mggﬂg%g%ﬂ;%d dQpurs

With stirring. ereaftter, e resuftin roduc n-hept ane,

separ at egg%g_‘ it'FmtAaloa(?qp%flgggginsgitzga@%as(»%?@&ggweseghéaé | g Aty st

conmponent™ ( he sol1'd cata componen s t'hén neasure or Ti

cont ent . JH6, sl dnd Onds S 1904 HE1GRLy SROLYBRALEAL Boauced artedThe

Iy
procedure o e 1 was followed t0 effect t pol'ynmeri zati on

eval ugt i Qarmita it b o1 PReriPationn rkaldidn wal TéBLEadtedi &lith
g-PP/g- cat. H w.%Rate of formng

beoiling n-heptane for 6 hours by the high-temperature type
Soxhlet’s extractor, and ¢ shows an amount of polymer dissolved
in a polymerization solvent filtrated after termination of
polymerization reaction.
10 EXAMPiE 1
<Preparation of solid catalyst component (A)>
Into a 2000-ml round flask equipped with an agitator in
which the air within had been thoroughly replaced by nitrogen
gas were charged 100 g of diethoxymagnesium and 800 ml of toluene,
15 and then 200ml of titanium tetrachloride was charged. The mixed
solution was subjected to aging reaction by agitation for 1 hour
maintaining the temperature of 30 C . 52 ml of bis(2-
ethylhexyl)phthalate, 2.0 ml of diethyl phthalate and 40 ml of
polysiloxane (TSF451-100, product:made by Toshiba Silicon) were
20 added to the mixture at 50C, 70°C and 85°C respectively. The
temperature of the reaction system was raised to 110°C and then
reacted for'1.5 hours with stirring. After the termination of
the reaction, a supernatant was removed and 800 ml of toluene
and 200 ml of titanium tetrachloride were newly added to the
25 reaction system and reacted at 110°C for 15 minutes. The
resulting reaction product was then washed with toluene and were
added 800 ml of toluene, 200 ml of titanium tetrachloride and

18.5 g (0.034 mol of ALSTE per 1 mol of diethoxymagnesium and
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0.017 mol per amol of titanium tetrachloride) of ALSTE (di-type)
(aluminum stearate made by Seido Chemical Industries Co. Ltd.,
which is a mixture of (C,;H;.CO,) Al , (C;;H;,CO,),Al (OH) and
(C,,H,,CO,)A1 (OH), and the content of a free fatty acid is 18%
5 against 4.0% of a metal.). The mixture was then heated to 100°C
and reacted 2 hours with.stirring. Thereafter, the resulting
solid reaction product was washed with n-heptane, separated by
filtration and dried to obtain a powdered solid catalyst
component (A). The solid catalyst component (A) was then
10 measured for Ti content. The result was 2.00 % by weight.
<Polymerization>
Into a 1500 ml autoclave equipped with an agitator in which the
air within had been completely replaced by nitrogen gas were
charged 70b ml of n—heptané and then charged 2.1 mmol of
15 triethylaluminum, 0.21 mmol of cyclohexylmethyldimethoxysilane
‘and the foregoing solid catalyst component (A) in an amount of
0.0053 mmol as calculated in terms of titanium atom with stirring
to form a polymerization catalyst. Thereafter, the
polymerization system was pressured with a propylene gas to 0.1
20 MPa, and allowed to undergo prepolymerization at a temperature
of 20°C for 30 minutes. Into the autoclave were then charged 80
ml of hydrogen gas and pressured with a propylene gas to 0.6 MPa
and allowed to main polymerization at a temperature of 70°C for
2 hour. The results of the evaluation of polymerization are set
25 forth in Table 1.
EXAMPLE 2
The procedure of Example 1 was followed to effect the

preparation of a solid catalyst component (A) and the
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polymerization evaluation thereof except thét the amount of
ALSTE to be used was 9.3 (0.017 mol of ALSTE per 1 mol of
diethoxymagnesium and 0.084 mol per a mol of titanium
tetrachloride). Ti content of the resulting solid catalyst
component (A) was 1.99% by weight. The resﬁlts are set forth in
Table 1.
EXAMPLE 3

The procedure of Example 1 was followed to effect the
preparation of a solid catalyst component (A) and the
polymerization evéluation thereof ekcept that the amount of
ALSTE to be used was 4.6g (0.0086mol of ALSTE per 1 mol of
diethoxymagnesium and 0.0041 mol per a mol of titanium
tetrachloride). Ti content of the resulting solid catalyst
component (A) was 1.92% by weight. The results are set forth in
Table 1.
EXAMPLE 4

The proéedure of Example 1 was followed to effect the
preparation of a solid catalyst component (A) and the
polymerization evaluation thereof except that the amount of
ALSTE to be used was 1.2 g (0.0022 mol of ALSTE per 1 mol of
diethoxymagnesium and 0.0011 mol per a mol of titanium
tetrachloride). Ti content of the resulting solid catalyst
component (A) was 1.72% by weight. The results are éet forth in
Table 1.
EXAMPLE 5
<Preparation of solid catalyst component (A)>

Into a 2000-ml round flask equipped with an agitator in

which the air within had been thoroughly replaced by nitrogen
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gas were charged 100 g of diethoxymagnésium and 800 m1 of toluene,
and then 200 ml of titanium tetrachloride was charged. The mixed
solution was subjected to aging reaction by agitation for 1 hour
maintaining the temperature of 30 C . 52 ml of bis(2-
ethylhexyl)phthalate, 2.0 ml of diethyl prhthalate and 40 ml of
polysiloxane (TSF451-100, produc_t made by Toshiba Silicon) were
added to the mixture at 50°C, 70°C and 85C respectively. The
temperature of the reaction system was raised to 110°C and then
reacted for 1.5 hours with stirring. After the termination of
the reaction, a supernatant was removed and 800 ml of toluehe
and 200 ml of titanium tetrachloride were newly added to the
reaction system and reacted at 110 C for 15 minutes. The
resulting reaction product was then washed with toluene and were
added a suspended liquid sus?ended 4.6 g (0.0086 mol of ALSTE
per 1 mol of diethoxymagnesiumand 0.0041 mol per amol of titanium
tetrachloride) of ALSTE with 800 ml of toluene and 200 ml of
titanium tetrachloride. The mixture was then heated to 100°C and
reacted for 2 hours with stirring. Thereafter, the resulting
solid reaction product was washed with n-heptane, separated by
filtration and dried to obtain a powdered solid catalyst
componént (A). The solid catalyst component was then measured
for Ti content. The result was 1.82 % by weight.
<Polymerization>

The procedure of Example 1 was followed to effect the
polymerization evaluation. The results are set forth in Table
1.
EXAMPLE 6

The procedure of Example 3 was followed to effect the
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preparation of a solid catalyst component (A) and the
polymerization evaluation thereof except that after 4.6 g of
ALSTE was suspended with 54 ml of n-heptane, and the suspension
was added to 800 ml of toluene and then contacted with 200 ml
of titanium tetrachloride. Ti content of the résulting solid
catalyst component (A) was 2.08 % by weight. The results are set
forth in Table 1.

EXAMPLE 7

(Prepa:ation of solid catalyst component)

The procedure 6f.Examp1e 1 was followed to effect the
preparation of a solid catalyst component thereof except that
0.2 g of aluminum hydroxide (0.0029 mol per mol of
diethoxymagnesium and 0.0014 mol per mol of titanium
tetrachlofide) was used instead of ALSTE. Ti content of the
resulting solid catalyst component (A) was 1.65 % by weight. The
results are set forth in Table 1.
<Polymerization>

The procedure of Example 1 was followed to effect the
polymerization evaluation. The results are set forth in Table
1.

EXAMPLE 8

The procedure of Example 7 was followed to effecf the
preparation of a solid catalyst component and the polymerization
evaluation thereof except that the amount of aluminﬁn\hydroxide
to be used was 0.02 g (0.00029 mol per 1 mol of diethoxymagnesium
and 0.00014 mol per mol of titanium tetrachloride). Ti content
of the resulting solid catalyst component (A) was 1.77% by weight.

The results are set forth in Table 1.
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EXAMPLE 9
<Preparation of solid catalyst component>
Into a 500-ml round flask equipped with an agitator in which
the air within had been thoroughly replaced by nitrogen gas' were
5 charged 20 g of diethoxymagnesium, 160 ml éf toluene and 1.4 g
of aluminum hydroxide (0.10 mols per mol of diethoxymagnesium),
and contacted and reacted at 90°C for 2 hours with stirring, and
then cooled to a room temperature. Thereafter, to the reaction
mixture, 40 ml of titanium tetrachloride (0.05 mol of aluminum
10 hydroxide per mol 6f titanium tetrachloride) was added and the
temperature of the reaction system was raised and 5.7 ml of
phthalic di-n-butyl was added at 80°C. The temperature of the
reaction system was raised to 110°C and then reacted for 2 hours
with | stirring. After the terminatién of the reaction, a
15 supernatant was removed, the solid product was washed with
toluene, and then 160 ml of toluene and 40 ml of titanium
tetrachloride were newly added to the reaction system and reacted
at 100°C for 1.5 hours. Thereafter, the resulting solid reaction
product was washed with toluene, separated by filtration and
20 dried to obtain a powdered solid catalyst component (A). The
solid catalyst component (A) was then measured for Ti content.
The result was 2.66 % by weight.
<Polymerization>
The procedure of Example 1 was followed to effect the
25 polymerization evaluation. The results are set forth in Table
1.
COMPARATIVE EXAMPLE 1

<Preparation of solid catalyst component (A)>



4.1 EXAWPLE 10 5 <Preparation of solid catal yst conmponent> The
procedure of Exanple 7 was followed to effect the preparation of solid

cat al yst conponent. <Pol ynerization> Into a 2200 nl autocl ave equipped with
an, agitator in which 10 the air w thi Mhad been conpletely replaced by
nitrogen gas were charged 700 m of n-heptane and then charged 2.1 mmol of
triethylal un1n

f |_oh | hyl di | d.th
f or egoi ng sol i n(‘,"é’t & %ngrrg’r]rp%ﬁ&c Cfi)ag?(‘yegﬁ_tlgéﬁghm 75 SI gr%%d%% r’f::‘f‘ofa as
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cat al yst ter 1 on ressur

| t t
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tenperat Yyng ehed0506 W1 3F FiBHhSEm {:QEPaéHEoﬁH&QC'ﬂY@ré\Ef@eLh% afaged
ethylene gas at the rate of 0.30 NL/m n. and hydrogen gas at the rate of

0. 15 4L/ meutfgqnbheueqateé WhNQdle 81 € PEHY) nSURRIDE NEhRY @RMHRRA tRIKE of
pressured to 4 MPa and allowed to main 10 polymerization at a tenperature

of 70C f ehe2rbactionTBgstemubvhs phikba tvalLEid ahdfthes yweridteal ifox are set
forth in Table 2. EXAMPLE 11 <Preparation of solid catal yst conponent> Into
a 2000- nhomandithaski erimgpped ted fhantagniatbionnoff hehiredadtism,i thei t hi n
had been thoroughly replaced by nitrogen gas were charged 100 g of

di et hoxymregeesiommpardu8lOwat wisheduenth tethenremmROBAD ofl bift &oluene
tetrachlori de was charged. The m xed sol ution was conducted the aging
reacti onabgl 2§i0t mle @t (#rltPﬂrm trhirach ke ride eexenperhy updded 30 ¢he 52 ni

of bis
10 reaction system and reacted at 1a0C for 1.5 hours with stirring..

Thereafter, the resulting reaction product was washed with
n-heptane, separated by filtration and dried to obtain a powdered
solid catalyst componen£ (A). The solid catalyst component (A)
was then measured for Ti content. The resulf was.2e24 % by
15 weight.
<Polymerization>
The procedure of Example 1 was followed to effect the
polymerization evaluation. The results are set forth in Table
1.
20 COMPARATIVE EXAMPLE 2
The procedure of Example 1 was followed to effect the
preparation of a solid catalyst component (A) and the
polymerization evaluation thereof except that.lO.g of A1C1, was
used instead of ALSTE. The solid catalyst component was then
25 measured for Ti content. The result was 2.73 % by weight. The
results are set forth in Table 1.
COMPARATIVE EXAMPLE 3

The procedure of Example 1 was followed to effect the



20 et hyl hexyl) phthalate , 11 m of diethyl phthalate and 40 m of

pol ysi | oxane (TSF451-100, product nade by Toshiba Silicon) were added to
the m'xture at 50C, 70C and 85C respectively. The tenperature of the
reaction systemwas raised to 110C and48hen reacted for 1.5 hours with
stirring.. After the termnation of 25 the reaction, a supernatant was
renoved and 800 nl of ol uene and, 200 i, of titgni'umtgtrfﬁql oride were

new y addFRY The T edtti oh system an 'ré%lctfecf: e PAoT 1 o 5 mnutés. The
resulting.r L.on UG, I8, 4 \@g i e d e 52 added
600 m o%?fﬁé_eﬁéz%ﬁ%g?hévsauspe%\lrs})ﬁ{;n 0 %douf,n\q tﬁt?‘r‘r%%yéjdro%%agcg \}\nwteﬁ t 3 uoeﬁe_
(0.2 g Of(%'ﬁnbawggpydwg q?se&?rir?rgge%i o Lolamne) rhQ. QA39 gl Of 3 plum num

hydr oxi de’ pér**nof di et hoxymagnesium . Thereafter, to the nm xture, 200
m of titanhdindet LWachindd falulred FoPPidd@teRt . al1Hd PURLAArLXhd82per NDI
of titaniumtetrachloride) and 2.5 m of diethyl phthal ate were added at
80C apd therwdiegied tie 10Osu o dpacsed obeHr snwriabiet irrring. The
resulting reaction product was washed with n-heptane, separated by

filtrati cpodrrRariee txampt@i o a powdered solid catal yst 10 conponent (A)
The solid catal yst conponent (A) was then neasured for Ti content. The
result was 2. 13H¢ hyrowedinte «PoExpmpileat’ ores followed toTkEfimairethe e of
Exanple 10 was followed to effect the polynerization evaluation. The

resul ts grxepatatioon kfia spdiidecad alys CQvimRAIGNVRapdAMPe P@lymerizatidthe
procedure of conparative Exanple 1 was followed to effect the preparation
of solid exakiakiondhsaeedt cararthehdk dhwiameust pfaapreinen hgdreoridied to
ef fect the polynerjzation 20 evaluation_ The results are set forth_in_Table
2. CAlparsribeE usesvPiRE 70<gr 6Baf At Poh oF %WW%t%Y?E?xtéﬁpBﬁErﬁgl of

The procedure of Conparative E?arrpm% was .fol | owed ta effect 1E.he :
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10 was fol | owe o effect _the ) rization eval uation thereof except that
the flow t'refatfrea%?i"e’f’ﬁy"'l’)e'neTL s %ooizy%ﬁ r‘_ﬁ%:r?. y‘ﬁﬁ:e FRLBPPE  &r e&g)et wESr ;(%elorh

Tabl e 2'mé§%&¥g%i%g; Ti content. The result was 1.50 % by weight. The

résults are set forth in Table 1.
15. COMPARATIVE EXAMPLE 5
<Preparation of solid catalyst component (A)>
Into a 1000-ml vibration mill pot filled with stainless
balls having 25 mm of diameter in the amount of 4/5 of the whole
volume of pot under nitrogen gas atmosphere were charged.S g of
20 aluminum hydroxide and 45 g of diethoxymagnesium (0.16 mol of
aluminum hydroxide per mol of diethoxymagnesium) and made the
grinding treatment at a room temperature for one hour at 1430
times/min. of frequency and 3.5 mm of amplitude of vibration.
Into a 500-ml round flask equipped with an agitator in which the
25 air within had been thoroughly replaced by nitrogen gas were
charged 5.5 g of the foregoing grind product and 15 ml of
ortho-dichlorobenzene and then charged 1.8 ml of dibutyl

phthalate and 200 ml of titanium tetrachloride (0.035 mol of
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.alu_minum hydréxide per mol of titaniuin tetrachloride) . The
temperature of the reaction system was raised to 110°C and then
reacted for 2 hours with stirring. After the termination of the
reaction, the reaction product was washed with heptane, and
5 further waéhed with 200 ml of titanium tetrachloride. Then, 200
ml of titanium tetrachloride was newly added to the reaction
system. The temperature of the system was raised to 110°C and
then reacted for 2 hours with stirring. Thereafter, the resulting
product was washed with n-heptane, separated by filtration and
10 dried to obtain a powdered solid catalyst component (A). The
solid catalyst component (A) was then measured for Ti qontent.
The result was 2.68 % by weight.
<Polymerization>
The procedure of Example 1 was followed to effect the
15 polymerization evaluation. The results are set forth in Table

1.
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TABLE 1
) Rate of
Yield HI forming BD MI
soluble
g-PP/g- wt:% matter g/ml g/10min
cat. wt. %

EXAMPLE 1 19,600 99.3 0.26 0.38 4.8
EXAMPLE 2 19,600 99.4 0.23 0.41 2.1
EXAMPLE 3 19,300 99.4 0.20 0.40 2.3
EXAMPLE 4 18,200 99.4 0.18 0.41 2.0
EXAMPLE 5 18,100 99.3 0.27 0.40 3.6
EXAMPLE 6 19,800 99.3 0.24 0.39 2.3
EXAMPLE 7 -19,700 99.3 0.19 0.40 2.8
EXAMPLE 8 21,000 99.4 0.22 0.40 2.5
EXAMPLE 9 21,900 - 99.1 0.26 0.37 3.0

COMPARATIVE 18,900 99.0 0.43 0.37 2.8
EXAMPLE 1 :

COMPARATIVE 19,900 96.4 1.85 0.37 3.6
EXAMPLE 2 :

COMPARATIVE 18,400 99.2 0.31 0.38 2.4
EXAMPLE 3 _ '

COMPARATIVE 16,300 88.1 8.02 0.32 3.0
EXAMPLE 4

COMPARATIVE 11,000 99.0 1.71 0.36 4.1
EXAMPLE 5

EXAMPLE 10
5 <Preparation of solid catalyst component>
The procedure of Example 7 was followed to effect the
preparation of solid catalyst component. |
<Polymerization>
Into a 2200 ml autoclave equipped with an agitator in which
10 the air within.had been complete]_.y replaced by nitrogen gas were
charged 700 ml of n-heptane and then charged 2.1 mmol of
triethylaluminum, 0.21 mmol of cyclohexylmethyldimethoxysilane

and the foregoing solid catalyst component (A) in an amount of
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0.0035 mmol as calculated in terms of tité.nium atom with stirring
to form a polymerization catalyst. Thereafter, the
polymerizaition system was pressured with a propylene gas to 0.1
MPa with supplying propylene continﬁously at the rate of 5.0
5 Nl/min., and allowed to undergo. prepolymerization at a
temperature of 30°C for 30 minutes. Into the autoclave were then
charged ethylene gas at the rate of 0.30 NL/min. and hydrogen
gas at the rate of 0.15 NL/min. continuously without stopping
supplying propylene and pressured to 0.4 MPa and allowed to main
10 polymerization at a temperature of 70°C for 2 hours. The results
of the evaluation of polymerization are set forth in Table 2.
EXAMPLE 11
<Preparation of solid catalyst component>
| Into a 2000-ml1 round flaék equipped with an agitator in
15 which the air within had been thoroughly replaced by nitrogen
gas were charged 100 g of diethoxymagnesium and 800 ml of toluene,
and then 200ml of titanium tetrachloride was charged. The mixed
solution was conducted the aging reaction by agitated for 1 hour
maintaining the temperature of 30 C . 52 ml of bis(2-
20 ethylhexyl)phthalate, 11 ml of diethyl phthalate and 40 ml of
polysiloxane (TSF451-100, product made by Toshiba Silicon) were
added to the mixture at 50°C, 70C and 85C respectively. The
temperature of the reaction system was raised to 110°C and then
reacted for 1.5 hours with stirring. After the termination of
25 the reaction, a supernatant was removed and 800 ml of toluene
and 200 ml of titanium tetrachloride were newly added to the
reaction system and reacted at 110 C for 15 minutes. The

resulting reaction product was then washed with toluene and were



I ndustrial applicability 5In case that olefins are all owed to conduct

pol ynmeri zation by slurry process in the presence of catal yst for
polynerization of olefins of the present invention, the rate of formng a
pol ymer which is soluble in a pol yneri2ation solvent can decrease in 2/3 to
1/10, with maintaining a catalyst activity and a 10 stereoregularity and a
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(a) a magnesi um conpound, 5 (b) a tetraval ent hal ogen-containing titani um
conpound,tetradilofidi e aner2 05 mnofirdinstliyl ghthieletd weracidied dt 80’C
aromati ¢ hydrocarbon and e) at |east one al um num conpound sel ect ed
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by the 10 foll ow ng general formula (1) and al umi num hydroxi de; (RLCO2) mAl
(OH) 3, (Inesultiirey geaciiceppesdnct wapwazshed withrersher tang disegparatiasn or a
15 linear or branched saturated or unsaturated hydrocarbon group having 1
to 21 cathorfikioratierl Tdrdpiedetos okadg) -9-powdered solid catalyst

10 component (A). The solid catalyst component (A) was then
measured for Ti content. The result was 2.13 % by weight.
<Polymerization>

The procedure of Example 10 was followed to effect the
polymerization evaluation. The resulfs are set forth in Table

15 é.

COMPARATIVR EXAMPLE 6

The procedure of comparative Example 1 was followed to
effect the preparation of solid catalyst component and the
procedure of Example 10 was followed to effect the polymerization

20 evaluation. The results are set forth in Table 2.
COMPARATIVE EXAMPLE 7
<Preparation of solid catalyst component>

The procedure of Comparative Example 1 was followed to
effect the preparation of a solid catalyst component and the

25 procedure of Example 10 was followed to effect the polymerization
evaluation thereof except that the flow rate of ethylene was 0.2

NL/min. The results are set forth in Table 2.



2. A solid catal yst conponent for polynerization of olefins as in claiml,
wherein said nmagnesi um conpound is a di al koxymagnesium 203. A solid
cat al yst conponent for polynerization of olefins as in claim1, wherein
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sai d conponent (e) is an organic al um num conpound cont ai ni ng
group. 10. A solid catal yst conponent for

zation of 20 olefins as in claim1, wherein said conmponent (e)
ifel applicability gof g catalyst conponent for

zation of o claim

by slurry process in the presence of catalyst for polymerization
of olefins of the present invention, the rate of forming a polymer

which is soluble in a polymerization solvent can decrease in 2/3

to 1/10, with maintaining a catalyst activity and a

stereoregularity and a bulk density of the resulting polymer in

9.

e and
A

a

is

] et L ST Al d y of

a high level in comparison with the case that a conventional

catalyst was used. Further, in a ;opolymerization of olefins,
comparing with the case that a polymer having the same ethylene
content is produced by using a conventional catalyst, the rate
of forming a soluble matter in a polymerization solvent can
decrease 1/2 or less. As the result, the improvement of process

operability and production cost in the production of polyolefin

can be achieved.



olefins as in claim1, wherein said solid catal yst conponent is prepared by
contacting said conponent (e) with a reaction product of conponents (a),
(b), (c) and (d) in the presence of (b) in 56 the suspended state.

13. A solid catal yst conponent for pol3rerization of olefins as in claiml,
wherein said solid catal yst conponent is prepared by contacting conponent

(b) afte&?_ﬁ L%tq qts‘S conponent (e) with conponent (a) or a reaction
componeén

EQOszt 0 I f (b), (c) and (d) in the suspended state.

catal yst 4 o p ri f p ar, I ng

(C:Jorrpomint 1(}5 A) 9%&?@5@%\%‘5%’6 c%o %?a{:t afggt Fg%i oér}([a%\%y%'s&gefb?r,\med I n
aim1,, HHY CeY ng f&guyg@ eqdabyebhgegenera
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represent@)a ahwdigeean v A8nPouhdlal ogen atom and p represents a rea
nunber of nore than O to not nore than-3; and (C) an organic silicon
conposind (9P e sRitiradalenth e gepimlcditaiting 20tRB0Eh ¢6¥ddng,

(c) a diester of an aromatic dicarboxylic acid,

(d) an aromatic hydrocarbon and

(e) at least one aluminum compound selected from an organic
aluminum compound containing a hydroxyl group represented by the

10 féllowing general formula (I) and aluminum hydroxide;
(R'CO,) A1 (OH),_, (1)

wherein m represents i or 2,R! represeﬁts hydrogen atom or a

15 linear or branched saturated or unsaturated hydrocarbon group

having 1 to 21 carbon atom, and COzrepresenté -C(=0) -0-

2. A solid catalyst component for polymerization of
olefins as in claim 1, wherein said magnesium compound is a
dialkoxymagnesium.

20 3. A solid catalyst component for polymerization of
olefins.as in claim 1, wherein said aromatic hydrocarbon is
toluene, xylene or ethylbenzene.

4. A solid catalyst component for polymerization of
olefins as in claim 1, wherein the amount of said organic aluminum

25 compound containing a hydroxyl group is 0.0005 to 0.1 mol per
mol of a magnesium compound.

5. A solid catalyst component for polymerization of

olefins as in claim 1, wherein the amount of said aluminum



wherein R3 may be the sane or different and”represents a Cl-12-al kyl,

cycloal kyl , phenyl ,vinyl, allyl or aral kyl group; 25 R4may be the sane or

different and represents a Cl_4-al kyl, cycloal kyl, phenyl, vinyl, allyl
aral kyl group; and g represents 0 or ahdinteger of from1l to 3.
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15

20

hydroxide is 0.00005 to 0.12 mol per mol of a magnesium compound.

6. A solid catalyst component for polymerization of
olefins as in claim 1, wherein R' of the general. formula (I) of
said organic aluminum compound containing a hydroxyl group is
a C,;,, linear or-branched saturated hydrocarbon group.

7. A solid catalyst component for polymerization of
olefins as in claim 1, wherein R' of the general formula (I) of
said organic aluminum compound containing a hydroxyl group is
a C,, linear or branched saturated hydrocarbon group.

8. A solid catalyst component for polymerization of
olefins as in claim 2, wherein said halogen-containing titaniun
compound is a titanium compound represented by the general
formula Ti (OR') X,  wherein R’ represents a C, ,~alkyl group;
X represents la halogen atom such as chlorine, bromine and iodine;
and n represents 0 or an integer of from 1 to 3.

9. A solid catalyst component for polymerization of
olefins as in claim 1, wherein said component (e) is an orxganic
aluminum compound containing a hydroxyl group.

10. A solid catalyst component for polymerization of
olefins as in claim 1, wherein said component (e) is aluminum
hydroxide.

11. A solid catalyst component for polymerization of
olefins as in claim 8, wherein said component (e) is aluminum
hydroxide.

12. A solid catalyst component for polymerization of
olefins as in claim 1, wherein said solid catalyst component is
prepared by contacting said component (e) with a reaction product

of components (a), (b), (c) and (d) in the presence of (b) in

or
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the suspended state.'

13. A solid catalyst component for polymerization of
olefins as in claim 1, wherein said solid catalyst component is
prepared by contacting component (b) after contacting said
component (e) with component (a) or a reaction product of
components (a), (b), (c) and (d) in the suspended state.

14. A catalyst for polymerization of olefins, prepared
from the following components (A), (B) and (C):

(A) the solid catalyst component as defined in Claim 1;
(B) an organic aluminum compound represen.ted by the general

formula:
2
R%A1Q, ,

wherein R? represents a C, ,—alkyl group; Q represents a
hydrogen afom or a halogen atom; and p represents a real number
of more than 0 to not more than 3; and

(C) an organic silicon compound represented by the general

formula:
3 . 4
R qSl (OR ),,_q

wherein R’ may be the same or different and represents a
C,.,,~alkyl, cycloalky.l, phenyl, vinyl, allyl or aralkyl group;
R'may be the same or different and represents a C, ,-alkyl,
cycloalkyl, phenyl, vinyl, allyl or aralkyl group; and g

represents 0 or an integer of from 1 to 3.




