;e3eJ@=L$p6JTO_ 1 SOLI D CATALYST COVPONENT FOR OLEFI N
ROLYMERI ZATI ON, PROCESS FOR PRODUCI NG THE SAME, PROCESS FOR PRODUCI NG
CATALYST FOR OLEFI N POLYMERI ZATI ON, AND PROCESS FOR PRODUCI NG COLEFI N
POLYMER 5 Field of the Invention The present invention relates to a solid

cat al yst r i Lzatiaqn; j ng the
cane: = S5O RLERRhys SEoREONERTI A BEEL SR R gAY, REPEBEBHE "Y' ana
a process for producing. an oIefianoI mer.. Background of the |Invention
Ther e | SHARIRTRE THECSANE ] BRQIRS Ak FROPYCINGSATREYST O BT

pol ymeri zation of an olefin such as ethylene, 15 propyl ene and butene-1,
whi ch cat BPYSHMEREZHBIEN neﬁN]ByPE%ﬁF§§tFﬂé BR@B!JFHNEa?g¥§§¥ RBm¥YRBNt

obtained using a transition nmetal conpound of the Goups 4 to 6 of the
Periodic Table with an organoal um num conpound. However, a procesm}mﬁ\\w\h
| a

produci ng a particul ate 20 et hyl ene-propyl ene bl ock copol ynﬂm\“\m\l\
Zi egber-Natta catal yst , which process conprises the steps

pol ymeri zi ng propylene alone in a gas phase to obtain a cryst al kqosee*

pol ypr opileare ofaithe Inveengdlonreri zi ng et hyl ene and propyl ene in a gas phase
in the presence of the obtained crystalline 25 pol ypropylene to obtain an

armor phous et hylNer H DY RPEN EQOR LB eEUWRPLE 01 DT R AR AR IR diRdnt he bl ock
copol yrer 2 particles per se adhere nore easily when a content of the

et hyl ene-dif QRUEARe ol TRhchhich bRobOgsDEOFOLORLING tAS G aRSES, and
as aresult, it is'difficult to produce the block copol ynmer. Al though the

above- e aRed 008! MR ing PLAGHIGA ¥oR d1dHN Hefyidie LARH ene

honopol yner an ene-propyl ené copo copol'ymer 1's called

a bhkack co r.Jant field of paolyal.efins. FQr anple, JP-A 1-115909
di sléﬁoseaglégodpry‘dgoecséssr% dJ'}’ grolpvrgoﬁcema%oav%-orrleen o eodﬁ’ﬁnre%g'l em which process
conprises the step 10 of using a porous substance at the tine of production

of the solid catal yst conmponent for olefin polynerization. However,

Background of the Invention
There is known a so-called Ziegler-Natta catalyst as a
catalyst for polymerization of an olefin such as ethylene,
15 propyleneandbutene-l,whichcatalystisobtainedbycontactiqg
a solid catalyst component obtained using a transition metgl
compound of the Groups 4 to 6 of the Periodic Table with an
organoaluminum compound.
However, a process for producing a particulate
20 ethylene-propylene block copolymer using such a Ziegler-Natta
catalyst, which process comprises the steps of (1) polymerizing
propylene alone in a gas phase to obtain a crystalline
polypropylene, and (2) copolymerizing ethylene and propylene
in a gas phase in the presence of the obtained crystalline
25 polypropylene to obtain an amorphous ethylene-propylene

copolymer rubber, has a problem that the block copolymer

AR

*159159*



the solid catal yst conponent obtained by said process has a problemthat
pol yneri zation activity per said conponent is markedly |low, and as a
result, productivity of the olefin polymer 15 is low. Summary of the
I nvention An object of the present invention is to provide (i) a process

For Dr o%uglng LAl vaL ! ghngle . Rolaumd 7 Al an whiel el eares Che

adhesi o copo yIer partlc es Sse even when a confent of the

%rglhege R gpél e_ne co r%}cmﬁé rgtéber |n t{}% E#gﬁ%ﬁgm‘ﬁﬁéﬁlg yerﬁlses , and

solid catal yst congonent for olefin meri zation, whjch can roduce sai d
cat al yst n"d'%;‘tf‘ PRARETEHH L or &&u%? %&W%F?@’%&ﬂ%%@f‘%&ﬂﬁﬁent and
(iii) a process for roducing an ol efin polymer by using said catalyst
3 The preeRakymas.ent AbRhpREI ddde ( qb‘?V%'@%'llttio%%t@al FOPOIIMSENents f or
ol efin polynerization, which has a titaniumatom a nagnesiumatom a
chl obi nepxaatcal iy rre pixtuce epf ahleaprapglege pomepolypes iand theneter of
5 at least 1.5 tinmes an average primary particle dianmeter of the fine

parti cl eetHylene -pyomdsate topofymensi $@id copolymeat Ak yesil sndrpokock f or
ol efin polynerization having a titaniumatom a magnesium atom a chlorine

at om addmmﬁllqi q;hearfile'ag_ra wrﬁg@ﬂémy 10 particle dianeter of at
|l east 1.5 times an average primary particle dianmeter of the fine particle,

whi ch conpri sas:t ReafipaRs Qi> Al ) -1£6965 Neh sciddadidiproearaurd sepresent ed
by the following fornula | ] with an organomagnesi um conpound in the 15

presence. g a%of\ﬂeﬂﬁxeﬂ%&tdn@depﬁﬂgléﬂ Ot? Ifg?ﬂsgh}dé‘é%ns ‘é% %$%Kbngtéﬁ Si -

bond to obtain a solid product, contacting the solid product, a

hal q %’H% Y - Z’n x’?ﬂlsh@u%%%%td on saliili Y Igfa.g {,gw L, gkegtgon donor

corrpoun ot her to obtalning the o) yst 0 conponent for

ol efin %Allvisaeraa%%&rygcfaf%&ﬁ%%em £br*815£1n2p Sty MR L0 of iiSwavaunber of 1

to 20; group

the solid catalyst component obtained by said process has a
problem that polymerization activity per said component is
markedly low, and as a result, productivity of the olefin polymer

15 is low.

Summary of the Invention
An object of the present invention is to provide (i) a
process forproducingacatalyst forolefinpolymerization, which
20 decreases the adhesion of the block copolymer particles per se
even when a content of the ethylene-propylene copolymer rubber
in the block copolymer increases, and which can produce the block
copolymerwithhighproductivity:; (ii) asolid catélyst component
for olefin polymerization, which can produce said catalyst, and
25 aprocess for producing said solid catalyst component; and (iii)

a process for producing an olefin polymer by using said catalyst.



_ 4 having 1 to 20 carbon atons ; Xz is ahal ogen at om or ahydrocar byl oxy
group having 1 to 20 carbon atons; and all of XZ nmay be the sane or
different fromone another, ( 3 ) a process for producing a solid catalyst
component 5 for olefin polynerization daving a titaniumatom a magnesi um

atom a Ch|0HI¥%éﬂﬁ¥g dht N R id oAl AN average primary particle

. s . .
dianeter of at least 1.5 tinmes an average prinmary particle dianeter of the

fine particle, i\C r e ens Gl )e 4 I i ium
conmpound repres3ﬁ9é£s§§5¥ﬁ8%§§ﬁ%gﬁéﬂ #ﬁﬁéﬁfégflékﬁ€§§i§é§?%%%%%€ﬁhgnesium
conmpound _i.n, the presence of an_ organosilicaon conpound ing an_ Si -0 bond,
o Dot or WHHTDAAT BnELEaR i Bat ¢ o Sush sl ACBRyof: BRI EERE 2 EHRa 15
(ii) contacting the solid product, a hal ogenoconpound having hal ogenati on
ability eﬁuf%ﬂ?iRﬂﬁ%ﬁ%%e'eﬁéétPBnaﬁﬁﬁéﬁecBﬁbﬁﬁﬁH PRERiohe &heTRkpTtof
obtaining the solid catal yst conmponent for olefin polynerization, X2 R2 O ~
i X2 & | at jepgtxd. hHckngs angavesage ppbearypipar i e dipmeiteraofytrecar bon
group having 1 to 20 carbon atons; XZ is ahal ogen at onor ahydr ocar byl oxy
group haviime Ppamtixlecarbon atons ; and all of XZ nay be the sane 5 or
different fromone another, (4) a process for producing a catalyst for

ol efin pol yneri Zat)i anprodesd foxmprioctesiniye assepidf cavalpst i cgmpdeesdl i d
catal yst conmponent for olefin polynerization obtained by the 5 process

ment i onedEd olleE 1abPY Byé £k & 21 on da w1 9@ D ali AR &8 6M0 Ua ndditle &iuie Xt er nal
el ectron donor conpound with one another, (5) a process for producing a

cat al yst #t@m,0beéhNoPOhy B di 2l Pine R SDOPArEant &Re 5488 PFik@Pyacti ng
the solid 10 catal yst conponent for ol efin polynerization obtained by the
process HRIHHiNed dihntdieAhoreatt Eghgé) 1.8N1AK@3NeRA W¥dHHBe primary
particle diameter of the fine particle, which comprises the steps
of:
(i) reducing a titanium compound represented by the
following formula [I] with an organomagnesium compound in the
15 presence of a fine particle and an organosilicon compound having
an Si-O bond to obtain a solid product, and
(i1) contacting the solid product, a halogenocompound
having halogenation ability and an internal electron donor

compound with one another to obtaining the so0lid catalyst

20 component for olefin polymerization,

X2
|
RZ‘GO—-TI'%—Xz [I]
X2 '

wherein “"a” is a number of 1 to 20; R® is a hydrocarbon group



conpound and an external electron donor conpound with one another. (6) a
process for producing an olefin polynmer, which 15 conprises the step of

pol ymerizing an olefin in the presence of the catalyst for olefin

pol yneri zati on obtai ned by the processy nentloned |n t he above item (4), and

bol ymor| ST 5P B .nd}?%é&gé’égi%%g‘f’%%ﬁ SR e T S

pol ymeri zati on ob ain rocess nentlon bhe a Qve, ite 5).

Dot a1 ed et Psﬁaﬁ ftahe Re Bie o ahaoath 8 Ko ey B8 Be T8 o s ent
invention is . not 25 particularly limted inits kind, its conposition, its
constlttnqaugii 12 THOP jqne 1‘es such as pore vol une, 6 particle
shape, density, bulk specific gravity, particle distribution and
crystallinity. ERAnpIR=OMST HOT PROdyaingcResal di FRFFATE FAIMRORRA LI cl es,
organic fine particles, inorganic-organic conposite fine particles and a
conbi Bat ifeT Ql@flatp@bmerimtmnrmingrmtfttnalpar ateme armagnesdynoduct
mechani cal Iy pul verized using a grinder such as a ball ml|l. Exanples of

t he abovetmant aocteboriwe gelrune, & Aknegdrntclale aramd aor geeragexmtigsaxsyich as
Si 02, A1203, MyO, T102, Zr02, Fe03, Fe203, FeO M304, MO, M02, B203,
Ca0 ZnOpdia@clBh@ianfetibk o038t 16aéX 2035 CafesCadlhvedadde @HAimdx?0,
Sc2@3, Sn02, SnO, PbO, Pb304, Pb02 , B1203 , ha203 . Pr5011 . Nd203 . SnR~3
i Dy203 aTt'i”c@.%:(arEéi?@@of tHEe e p208cleNRATH cdigBdses MBRE te 3 |
Ru02 ( Rh203 , Ir02 , PdO , Ag20 , CdO , Ga203 and 1n203; conposite

i nor gani ggaxi des conprising at |east two inorgani c oxi desnenti oned above,;
nonmet al si ngl esubst ances 15 such as graphite, black phosphorus, arsenic,

anti ggny and bi gyt bealRidly o NGl earttlip! SotfFSuRE] 28ped Ehemnl Iy Guwps 1 to

16 el ements; alloys conprising at | east two netal single substances

, VX3
et OSSN L gHRRE PE e 2ol aﬂ%ﬁ%amowgﬁﬁéémgt
di val ent t d h,
and Fo (B S%nzey%ﬁ%f'age*?ﬁ%ﬁ’?‘i%r%o%°¥? conBiupd padiam g sorndiay
| fat S04 S04 S04 04 d F 804
| nor gani SS74r 6BBROBHR baﬂét%?m%a%%iﬁogé L e R fmt it
chalcogenlgﬁs such as Hf S2, 25 MbSz, Ni Te2( PtSe2 and ZrS2; the G oups 13

to 16 cofffSunds such as GaS GaSe, Gale and InSe; the Goups 14 to 16
conpgounds such as PbQ, Ge2Te3 SnO, Sn02 , SnS2 and SnSe2 ; a kaolin
group® such as d‘%k?t‘éonF%EFi'-PS the 079 hid SToRRcki 13 hahQIaRAqdARRI ¥R and

hal | oysite; a serpentine group such as chrysotile, l|izardite and

ant i gor i Pev1agsRedoigess tgosum kit 12 n2hointeshale e Le cdgioiarer
beidellite, nontronite, saponite, bentonite, hectorite and stevensite; a
vernicuICP@Pgqupwikﬂ1Qﬁﬁvenntbariﬁ@;Qbﬂﬁini@ﬂobbesﬁ@ﬂiésqaﬂ4l¥§t
sericite and glauconite; |ayered silicate conpounds such as attapulgite,
sepi ol i t epmpahggtr kit e lefyinoplyllymetrd zattdlon,, a chlorite group, 10

cel | ophane and i nogolite; inorganic polyners such as

pol yphosphazene, pol yt hi azyl , pol ysil ane and carbon fiber; high tenperature
super conduct ors cogprising copper oxides; organic

|
Rz-é O—Tia_xz [I]
X2 '

wherein "a" is a number of 1 to 20; R* is a hydrocarbon group
havingl to20carbonatoms; X?isahalogenatomorahydrocarbyloxy

group having 1 to 20 carbon atoms; and all of X? may be the same



conductors conprising charge transfer conpl exes; organi c superconductors;
i-norganic nitrides such as BN, Ti N, ALN, Fe4N, 15 CrzN and Ta2N; inorganic
carbides such as SiC, B4C, TiC, ZrC and WC, inorganic borides such as AlBl12
and ZrB2; pul verized products of glass; inorganic phosphates such as

zirconiug}pP9§Eggggf EP8LYBRLC R ALES such as cal cium borate; and
t

conpl exes o ese inorganic frne parficles. 20 Exanples of the

above- nenti oned ganic fine particles .are fine rti.cles.conpri si.n

pol yst yrenes suc(ﬁi)asapBFﬁgFWe &F a%ﬁo‘g‘?fﬂ’%%e-adic\%ﬁﬁh}ﬁse%zg% 8&6313}‘?@ s;
pol yacrylic acids such as pol yacrylates_and pol yacryl at e-di vi nyl henzene

P opol yoPO IYBGFS Aethahs PETATHRE LeRs LHS St A CRha hits LA goda o

pol ynet hacryl at e-di vi nyl benzene copol yners; polyacrylonitriles such as

pol yacr yFBRALYFEeSOmPRnen 0¥ \a k0 incd-ymes iAWt aRt g hketde

pol yvi nyl chlorides; polyolefins such as pol yet hyl ene, pol ypropyl ene and
et hyl®neprecgEat meatponpdein; thel wdurwe sttemnl (2} et BanOTgapsialawmigast epoxy
resins; polyketones; polyvinyl acetates; 5 polyvinyl alcohols; polyethers;
pol yket onempopnily amiddesy ¢xtexrsboadeetrand domorugaingsoywod ywetbswole as

pol yacetyl enes; and particles conprising organic polyners, for exanple,

nat ural &hgbhesl ynmers such as pol ypepti des and sacchri des. Additional
exanpl es of the above-nentioned organic fine 10 grain are organi c conmpounds
such as al i phati(g)hyslr peaEB88S £ e dec vgr ac yesys 2l Ephathesancohol s,
aromati c al cohols, organic acids, organic acid esters, organic acid

anhydr i dg§1yRée5a € 2RO YWRASh GdiiSYSiSs CABRAMKISE JuRitQRa: | gd3 @m de
conpounds, am ne conpounds, nitril'e conpounds, nitro conpounds, 15 sulfide

conMp@UNdg o+ 1M, £ Xk Sfp SREROUATES NGk SHIHARR AATRAUNIS o B LR Alt he

conpounds; and conplexes of these organi ¢ fine grains. Exanple$ of the

above mentig0ed hOREGARLE IHOINe® SHUOSI {8 [ I PA! bElBhANGTibAR, O ai NS

conpri sihg conposrt product's t he "abov roned~inorganic fine

grain an h oye-nentioned organi i.n rticl g fine
particl e‘g°’%‘1%§‘fﬁ?§n8§dg%5‘\,e‘?x perlé ®rr %%%8%@?%’."5 ec§°%“ rég\ﬁ?ﬂog%@féor?ﬁ% si ng
i norgani ¢c_oxi des) | ayered silicate conpounds, the snmectites group,
polystyr%%% oF- 25 pol ymet hacrylic acids , nore preferred fine particles

are those conprisingsilica, alumna, _talc or polynethacryl ates, _and nuch
rrp(6) éJprocess for producing anpolgfin polymer, whic%

15 comprises the step of polymerizing an olefin in the presence
of thecatalyst forolefinpolymerizationobtained by the process
mentioned in the above item (4), and

(7) a process for producing an olefin polymer, which
comprises the step of polymerizing an olefin in the presence

20 ofthecatalyst forolefinpolymerizationobtainedby the process

mentioned in the above item (5).

Detailed Description of the Invention
The fine particle used in the present invention is not
25 particularly 1limited in its kind, its composition, its

constitutive elements and its properties such as pore volume,



9 nore preferred fine particles are those conprising alumna, talc or
pol ynet hyl nethacrylate. An average primary particle dianmeter of the fine
particles is preferably not nore than 20,um nore preferably from0.001 5
to 15l ~m and nuch nmore preferably frogm 0.005 to 10,i m An average primary
particl e di-aqeher Hatde sRlhisdcat [oalaqaTe]ri=]o) p W) finRYETRSization
in accorgance W th t%éa 'preser?t 'rivzﬂr)]%(?%n %s@aat | ea té‘iﬂéﬂi %gs, preferably
from2 t i,nes r f.r 00 ti t he
aver age T oRRary SR peaarEy SRALLRLEE; Thathenddbr {he W HRE BRI, 1
production of .the solid catal yst cqonponent. \Wen the average primary
particl eaaleané'PgFg&PiFhe%é'Blei dPRELACYES coRBEREAL | 182 | @ ttq'f.le§ 'ti nes
the average prinmary particle dianeter of the fine particle, the solid
cat al yst 1R8Fg8RERT OEANdEnEaPROBABBgRING REFlifELleF aPE & Qopbiination
activity-carrying conponent (nanely, a conponent conprising a titanium
atom?d a mfigassileasst swp &hemeofi-n&hgt §ingndaztichecmayl bel ac Produgdnor
conpound) other than the fine particle, and as a result, the catal yst
obt ai nedmeshapgicadhyapsdvetdicatlahyingcangpoimder exinélbias a baldemids .20
productivity. Incidentally, it seens that the solid catal yst conponent
di scl osed i n t hrampdes-ofebhectse-fheh tlidildD O organdicntima pura istels anount
of a catalytic activity-carrying conponent simlar to the above-nentioned
cat al yti aracinotrdganf@ronides ¢QEpoasBi®t, han,ohamgoherione zpaLt ikd®,, 25 Wen
propyl ene ispolynerized by astandard pol ynerization process described bel ow
using theges®l,i Be6aival,ps! MHOTPERGN! BI®Y, cadl RIEf BROPAMGEr¢&dS, 2504 ,N
accordance wth the present invention, or using the solid catalyst _
conpppentrobf aceed BY.d.1e NAOCeES, | BuRFCHIBICs b N shide PhBSepb,0,venti on,
t he obt ai ned powder |1 ke pol ypropyl ene has a pore vol une of not {ess than -
0.12 m/gpop BicHEr 2L Y. f pIHO. 13518 2sHld.9: p b€ Prgfgs.abky. 4. rom 0. 14
to 1 m/g. then‘the solid cat éll'yg?z(%dn%ozn@ﬁt ?{(;t? 'gﬁe?etl)aﬁ pof yarfer%{zza"‘t'i on
capabl e gf, pr i ng._skch 0 rold p ro en Vi Ic%bge por e
vol une, gzopsér ﬁlgg(gﬁ 'atq' & Zg’f’ bc‘ib(g’d\;)\gﬁ%eﬂrd%bt gli’%(g’d gyoé';e)l?%@ésis]&grrprl ding the
steps of %@ngné 2 AS déascré bed Jbel ow exhi bi.ts _only a, littlaeii g%he%i on of
particl g per s A7 VHERP Y JC%%t%‘rﬂ’f%?f“ﬁ%@ FUbBer oo et Re
copol Ve | DE 338 o ol e AROYE1 TR0E 06 RN ) UTRq1 DE3BE ¢3R0S VO! U
15 such as graphite, black phosphorus, arsenic, antimony and
bismuth; metal single substances selected from the Groups 1 to
16 elements; alloys comprising at least two metal single
substances mentioned above; halogenated metals such as FeX,,
MgX,, CdX,, AsX;, VX,;, S5rX,, PbX, and AgX (in these formulas, X
20 is a halogen atom); divalent metal hydroxides such as Mg(OH),,
Ca(OH);, Mn(OH); and Fe(OH),; inorganic carbonates such as CaC0;,
Na,CO; and MgCO;; inorganic sulfates such as Na,S0,, CaS0,;, BaSO,4,
MgS0O,, CuSO,; and FeS0O,;; inorganic hydrogen carbonates such as
NaHCO; and KHCO;3; transition metal chalcogenides such as HfS,,
26 MoS,, NiTe,, PtSe; and ZrS,; the Groups 13 to 16 compounds such

as GaS, GaSe, GaTe and InSe; the Groups 14 to 16 compounds such



(mM/g) within a pore radius of from45 to 40000 nmeasured by a nercury
i-nj ecti on nethod using a porosineter, a commercial 15 nanme of PORE S| ZER
9310, manufactured by Mcroneritics. The above-nenti oned standard

pol ynmeri zation process conprises the syeps of: 1 . feeding 0.002 to 0.01

ng/ g- 1 i quef bed, PE@d,.engnef SHG,f,Sfﬁdsq SabasysE, cHUMAty 303 3Gcen

nmmol / g-1i quefied propyl ene 20 of triethylal um num (organoal um num conpound)
and 0.00Q33%. g-J. e l.ene _qf .GJ_oh I | Qi Q% | ane
(el ect ro%gdéﬁgg}?%éhp%%n %hq(aér?%ﬁlo%]’a\?gﬁa@%qef’ee [ r?g%}rmléc??osrgietténéﬂli n an
anmount cQr onding_to a partial pressure of 0.33 kag/.gne therei 25 3.
further PeEIPRg e pra. TraRfhf s il Piog ferted iin gy tagerales; s
raising a te rature of the autoclave to 80~ and pol yneri zi propyl ene at
80~ for EnflodPELARH EE S aft SN (TP THEA poFy REPFDAF LI T ERans| ng
the ynreacted nononer to stop the pol ynerization and obtaining the 5 powder
li ke Dol §pHERYLERe. Tatdeddilmeri RAREEANAEL! vi EFPOPAtERe BEBIORE tenventi on
means a yield (g) of an olefin polymer per g of a solid catalyst conponent
for ol ef hacporjyheriandi crtevemslte t ha ovenmiquliteer grioaid SyCl adsunt used
of the solid catal yst conponent for olefin 10 pol ynerization (Q)

(herei naveeniceleteed & omasa’ PPr@ap " )sudPr eher abl bl baansesiaifte hand
organosi |l i con conpound having an Si-O bond used in the present invention
are thosglaeporsital ellapyredysibecatet bempolhaw sBgchonsubatapidglite(, ORL )
tR114 t , RI12 ( R3zSi0 ) "SiR143 and ( RsZSIO) v wherein RLis a

hydr ocar sepig1ote, panividrkikixe2Opgab PRl ai 8% talk®, Rlich1ddfte BrdupRl a and
Rls are i ndependently of one another a hydrocarbon group having 1 to 20

carban asomEpRané hudEogemcdNtd; | SiAoPYAREE SPJ1GMEr Osach Sad a is
an integer of from1 to 1000, and v is an integer of from2 to 1000.

Speci fi Cp_@lf‘?ﬁ&@ﬁh&ieﬁé‘?p%&%ﬂ&%izUlQ%maﬁa%a%@otﬁi@@ﬂ BQ¥wsi | ane,
di et hyl di net hoxysi | ane,
temperature superconductors comprising copper oxides; organic
conductors comprising charge transfer complexes; organic
supercenductors; inorganic nitrides such as BN, TiN, AlN, FexN,

15 Cr;N and Ta;N; inorganic carbides such as SiC, B4C, TiC, ZrC and
WC; inorganic borides such as A1Bl; and ZrB,; pulverized products
of glass; inorganic phosphates such as zirconium phosphate;
inorganic borates such as calcium borate; and complexes of these
inorganic fine particles.

20 Examples of the above-mentioned organic fine particles
are fine particles comprising polystyrenes such as polystyrenes
and styrene-divinylbenzene copolymers; polyacrylic acids such
as polyacrylates and polyacrylate-divinylbenzene copolymers;
polymethacrylic acids such as polymethacrylates and

25 polymethacrylate-divinylbenzene copolymers;

polyacrylonitriles such as polyacrylonitriles and



tetraet hoxysil ane, triethoxyethylsilane, diethoxydiethylsilane,
et hoxytriethylsilane, tetra-i-propoxysilane,

di -i - propoxy-di-i-propyl sil ane, 12 tetrapropoxysilane

di propoxydi propyl si | ane, tetrabutoxysidane, dibutoxydibutylsilane,
d'CyC|Op%ﬂh%@ﬂﬁfﬁﬁﬂﬂéﬂdfyﬁh 1S AN, éﬁ%l B@yvinylchlorldes
cyclohexyloxytrlnethyIS| ane, phenoxytrlne hyIS| ané, 5 fetraphenoxysil ane,
triethox Srle ilh@dne, hex ne,
hexaprop§#§'5| §;a%£ aethf? g oxa%ﬁgnglnet BFyégkéghgggane %lphenyl
pol ysi | ox dro poI S|onane and phe dro |onane

Anong t h S% JéWE3¥V5|I§H g%ﬁ' ndé’ S by the
formula Si g tR114 t , Wherein t greferabl a nunber satlsfylng 1
Sb sS4 taﬂ'ééié it ARUH KEXFLTF anEOHSHEB RES: oPOLYY IRV A9t arl y

preferred, and the nost preferred is tetraethoxysilane. 15 Exanples of R2
in the aB&VAeFHl alEoholsy epPebERthass t haitkel eme e bmRabinkdes) ky|
groups such as nmethyl, ethyl, propyl, i-propyl, butyl, i-butyl, anyl,

i -anyl, mlyncarlb@wles mciybnjdeeyedmmwclgﬂémﬁlngmy@ms such
as phenyl cresyl, xylyl and naphthyl groups ; cycloal kyl groups such as
cyclohexﬂni@hzmibbgsboppmﬁﬁﬁngnummmi@pbyymgrsup&nsathpieaqatumﬁ@l

group; and aral kyl groups such as a benzyl group. Anong these, al kyl groups
havi ng 2htighlodgmeds suels a@r pdlypeptddes Bad rGdTHrd des.carbon atons are
preferred, and linear alkyl groups having 2 to 18 carbon atons are

particularly paatetiefal?éxdapl8s d@ltb@eabalemmeapioneat 68gayidLimet he
above formula [I], a chlorine atom a brom ne atom and an |od|ne atom are

exenpd i f iged1nOhrkh8s@anaeh oo Fa%td%ms%w taisC W1AREY 18 iy h ciShddie
hydr ocar byl oxy groups havi ng to 20 carbon atons 13 represented by X2,

there argr-gnawRbl ﬂ#&ﬂoéé‘f‘b@bf&” %ﬂﬁdﬁ@aﬂ&@ﬁgishaé{i:%&ﬂé aEBhMLUPS as
RZ' s nentioned above . An al koxy group having a'linear alkyl group of 2 to

18 carboB:ghANE h1albeUbATLYaPIRIELEEk Aprban fo AMEIAITAE IS 1 the

above fornul a er satisfying 1 5. As specific exanpl es of

the titagiyd,COBREYAHaRA A GeRyde 2oohSbiiad ; ALOPYhe PALNDALAREL Cudfadn Xt UT e

compounds, amine compounds, nitrile compounds, nitro compounds,

15 sulfide compounds, sulfogide compounds and sulfone compounds;
organometal compounds; and complexes of these organic fine
grains.

Examples of the above-mentioned inorganic organic
composite fine particles are fine grains comprising composite

20 products of the above-mentioned inorganic fine grain and the
above-mentioned organic fine particles.

Among the fine particles mentioned above, preferred f£ine
particles are those comprising inorganic oxides, layered
silicate compounds, the smectites group, polystyrenes or

25 polymethacrylic acids, more preferred fine particles are those

comprising silica, alumina, talc or polymethacrylates, and much



of conpounds
conpounds of
conmpounds of
conpounds of

2 -- 10 ) , tetra-n-hexyl polytitanate 10 (a m xture of
2 - 10), tetra-n-octyl polytitanate (a m xture of
2 -- 10) and a conggnsate of a tetraalkoxytitanium

"a' - 2 - 10), tetra-n-butyl polytitanate (a m xture of

obt ai nedy,Ry a4 d Lk @y felst A i r are
exerrpllf{nede Nbréhg$% erd%?gtﬁtgﬁ%gﬁgg%ﬁggﬁﬁg e those represente 15 by
the foll gX34-q wherein RZ is a hydrocarbon group
havi ng 18%g8g6 %tﬁaér§§%t 3 is a halogen atom and g is a nunber

satisfying 0 < preferab 94, refer Iy q =
Specific exanpﬁﬂéﬁﬁrﬁﬂﬁPE+T%ﬁ¥8%F§&%§§d%b?¥”%?%8§ﬁ#ﬁﬁéb§ gﬁétéﬁ 8 fornula
are al koxytitaniumtrihalides such as nethoxytitaniumtrichloride,

et hoxyt | LENPERFEFRRAY dr9ta@oTEs thano 2Pt B arilQire Myefatah e E5omeRo P t ani um
trichloride and ethoxytitaniumtribrom de; dial koxytitanium dihalides such
as 9 1fodilB¢tmoxgnd traudhimakie pefemably efhowxyd i @@%i ten 1O g .ori de,

di but oxytitani um di chl ori de, di phenoxytitanium dichloride and

di et hoxyt i t ani dmavielragei picinarnpRokjicileatiams rronofidhiedesiid gadalyst

trimet hoxytitaniumchloride, triethoxytitaniumchloride, 5

t ri but oxgompanenin €bkowilés int pgilyerexdyditiaon um cactcordenaadwith the
triethoxytitani um brom de; and tetraal koxytitani um such as

t et ranmet posyéht avent i riactatodphisttanl Bt imes | ajutd Hydb I @i tom endo
tetraphenoxytitani um The titani um conpound represented by the above

forml a 16ocan ikrsPraninede it eF AAVISNE OGNS t PLOCOS T imeASt Be Beg@FR t her eof
, for exanple, (i ) a process conprising the step of reacting Ti ( OR2 ) 4

and 10 X34riHa®@Cha Pt £EEL IHMAG PIAPhE! @mneagdpérticie U PFRITS tHANPI i si ng
the step of reac |ng a correspondlng al cohol of RZOH and Ti X34 in each

P s AR R B e e R Eﬁ%?‘%ﬁzo?r *
v?'er”ﬁf'%ﬂ‘?QP%a%%‘f%% ."%#"E%f?@f"féy‘ﬁ# AP R bty
or 1ot aeh g BT PO sEeChEpRbE !3#’?%8Pg%ftil%&%ﬁ%%%é%%é*a%%d' "
«o7 9RNONEAES URCOTPOURd" S APRS LIS ©LSREIhE SIL | ST UGBk tYPeS

of orga

15 amount of a catalytic activity-carrying component (namely, a
component comprising a titanium atom, a magnesium atom, a
chlorine atom and an internal electron donor compound) other _
than the fine particle, and as a result, the catalyst obtained
using such a solid catalyst component exhibits a superior

20 productivity. Incidentally, it seems that the solid catalyst
component disclosed in the above-mentioned JP-A 1-115909
contains only a small amount of a catalytic activity-carrying
component similar to the above-mentioned catalytic
activity-carrying component other than the fine particle.

25 When propylene is polymerizedbyastandardpolymerization

process described below using the solid catalyst component for



a magnesi um car bon bond. Anong them organonmagnesi um conpounds 25
r-epresented by the followng fornmulas are particularly preferable. In a
Grignard conpound represented by the first following formula, My is a
magnesi um atom R16 is a hydrocarbon 1 15 group having 1 to 20 carbon

atons, and K$ni So Pyt PEEHL M M addb LY HE LAY br SBIRE SIYBRAGeuUNd

represented by the followng second fornula, My 1s a magnesi um atom R1'
and R18 are..Loadep ) (o] d [ V] 5to
20 car bog aPemas cha Tt Yo Se ity o boRboRe e ERERTRER, B kBB 0
other. R, X5 o, R ~Rl e 0 Specific,exanples of, R16 to R18 are alkyl,
Ayl ar APIFORRAABPRAFE T SR BE SR EP NI T eP B2 0D DA SR Foiapels

met hyl , ethyl, propyl,_ i-propyl, butyl, sec-butyl, tert-butyl, i-anyl,

noxy | ol bolERRIpYESIE ha R i S FR L BASA gtoiRRS then &) Y8 T cul ar 1 y
recommendabl e to use the Gignard conpound in the formof an ether solution
t her edf prefeaablynwgsPht 0 of 3 ped fomddFceabfl mate R¥efsabbptinoRed - 44 is
permtted to use the organonagnesi um conpound in. conbination with an

or ganonettal 1§ cmédgpolithen other mod idy deatatpeh 20mpoingrte £onplodefimxanpl es
of the organonetallic conpounds are conpounds of Li, Be, H Al and Zn. It

i s reconpedyumelrdzadipne- capablé heoff | perodarctiing esushd an pdwdgar eddikie
invention in order to renove a bad influence due to inpurities such as

wat er adpeolpetopglihe havnengad ladtlge péke2bollumnel ta Paraciduia iy dlegdn such
as hydrogen of a hydroxyl group existing on the surface of the fine

particl ecopslgmpiebtptaeed sy td palodRRls BBMPedsihgetReasepyespli bnad (i) a
met hod conprising the step of vacuumdrying the fine particle, and (ii)

16 ajgret hoth gO8BriseaB1ltf St DEs eamyaepiheeltafam{ésg%rpaf Haglta didsh a

conmpound having a high reactivity to water or the hydroxyl group, such as
an or gangERGRES) I ABARCLE &€ 021 HY SRS LEBURe AR NRPHRE poSQJlgrhIe'arg nfs a<r3f as

t he above-nentioned vacuumdrying are 5 not particularly limte
those conditLQ88sCMRfabove-mentioned "pore volume” means a pore volume
(ml/g) within a pore radius of from 45 to 40000A measured by
a mercury injection method using a porosimeter, a commercial
15 name of PORE SIZER 9310,.manufactured by Micromeritics.
The above-mentioned standard polymerization process
comprises the steps of;
l. feeding 0.002 to 0.01 mg/g-liquefied propylene of the
solid catalyst component, 0.00337 mmol/g-liquefied propylene
20 of triethylaluminum (organoaluminum compound) and 0.000337
mmol/g-liquefied propylene of cyclohexylethyldimethoxysilane
(electron donor compound) in an autoclave,
2. feedinghydrogen in an amount corresponding to a partial
pressure of 0.33 kg/cm®? therein,

25 3. further feeding a pre-determined amount of liquefied

propylene,



nei ther fusion of the fine particle nor deconposition thereof . For
exanpl e, the drying can be carried out at 0 to 1000C for O . 1 to 1000
hours . The above-nentioned contacting nmethod is not particularly limted.
There is exenplified a nethod whereinqyhe 10 fine particle is contacted

her ) n | _
of 1rom aboat T DA o R afuh 5f PRSD A Fb R e el O et

at anbi ent .tenperature for about 1 r. M t han onge pre-treatnent nethod
may be cBIYREGIES EoRFPRY & fiefr QBI?‘?le%?’?re{mten?u’f)'r APre-treatnent 15

met hod may be repeat ed several, ti to c |l ete the pre-freatnent. As the
est er corrpoundgu ¢ COHe &é?@n&&r“ﬁeﬁ?ggﬁ?réz n8lcat ?&ﬂ'l&g}é\eﬂ est er
and a poly-carboxylic acid ester are exenplified. As the ester conpound,

for exanphEeasiedrmeremen ty FhARt the PolaFenizatdaniapdthsaindra et ed

al i phatic carboxylic acid esters, alicyclic carboxylic acid esters and

ar one? | cpeufABsx ke Reolypzop¥lengre enunerated. Specific exanpl es of the
ester conpounds are nethyl acetate, ethyl acetate, phenyl acetate, nethyl

pr opi onat e, et hfhe25pplyppenhasbiortaytivbityt atre, the ppe sealte daven tistrhy |
acrylate, ethyl acrylate, nethyl nethacrylate, ethyl benzoate, butyl _ 17
benzoat emeahbya tydleddt ¢g) edfhgnt ol efir podiymdr apirsqtof adsel 1y lcatadgigtat e,

di butyl succinate, diethyl nalonate, dibutyl nalonate, di nethyl

mal eat e, dolpbibniaf @fbe ediigt Pyl ymébLoation , didndly theashewi® polsmeat hyl
pht hal ate, di methyl phthalate, 5 nmethyl ethyl phthal ate, diethyl phthalate,

di - n- propyk1ahtdBladduntdisbaRyOpié sNtilted 2t £1y st Jompénen tPhé hal1aifan
di -i-butyl phthalate, di-n-octyl phthalate and di phenyl phthal ate. Anmong

thesg) eshelvh@PRHRYSN YBF(HEREEHaRkERNRbECrFRACRODRYY b /2Gitd jeSt ers such
as nmethacrylic acid estefrs andmaleic acid esters , and aromatic carboxylic

acid esters su thalic acid rs_are pr.ef.erred. Dial I ht hal at es
e partt cul ar rakeah TS pkingles R ERR edahchitd Sd onraing fiaviiish
conmpound,,tdye ! 2N ; fer

O ehor e i B b AN ALK HlPpRBEch EA AR s GO BER A A6 BeiBetid)

sol vent , b@ngn{yhehneusedth&Exasphefinf Ebemaoh¥ent are aliphatic hydrocarbons

such as hexane, heptane, octane and decane; aronatic hydrocarbons
15 Si(OR'Y?) R, ,
R'?(R",$10),S1iR'; and

(R'®,510),

wherein R'° is a hydrocarbon group having 1 to 20 carbon atoms,
20 R'Y, RrR'?, R, R and R® are independently of one another a

hydrocarbon group having 1 to 20 carbon atoms or a hydrogen atom,

t is a number satisfying 0< t <=4, uis an integer of from

1 to 1000, and v is an integer of from 2 to 1000.

Specific examples of the organosilicon compound are

25 tetramethoxysilane, dimethyldimethoxysilane,

tetraethoxysilane, triethoxyethylsilane,

diethoxydiethylsilane, ethoxytriethylsilane,

tetra-i-propoxysilane, di-i-propoxy-di-i-propylsilane,



such as toluene and xylene; alicyclic hydrocarbons such as 20

cycl ohexane, net hyl cycl ohexane and decal i n; and et her conpounds such as

di et hyl ether, dibutyl ether, di-i-anyl ether and tetrahydrofuran. Anmong
them aliphatic hydrocarbons such as Rexane, heptane, octane and decane;

and aromati,c _hydrocarhqns such_as tol uene and xyl ene are preferable) and
hexane r%ei§ﬁ§§%ﬁ9§ms ﬁﬁ?epr & SBCEY APFEFBgF ¥l'uarnee'of the reduction

reaction | f r - . r.qferably from-30 to 50C, and
particulg#ﬁgﬂgﬁgféﬁgﬁﬁggkﬁokﬁ Eggfgﬁéggqu%#%%%g'required for the reduction
react i on dityeQlopeatiokédliaihylsiTahed) aaed niokyds phehdtilsy 1fan@m about 30

m nutes to about 6 hours . After the reaction is carried 5 out at the
above- nentyiclode xydoggtatimee hyls ilaneer pheheckytta iinertthydrs idaamrey, out a
post-reaction at a tenperature of from20 to 120 . The fine particle in the
proceds ftetnapbenoxygidagel.i ¢drdathoxypheoypsdidanef,or ol efin pol ynerization
according to the 10 present invention is used in an anount of usually from
0.1 to 1hsxgmeihylddsidezpne.f herpethyldisiioxan®, mol of a titanium atom

0 1sxgmesaylgiet PorBYlgis] ol um at o

o ocess PYORFORILNG L1ORaFA. BALRRIET TEENAGGHEND: UMY ol yror i zat | on
di . t i ti i I { f

170 soopoarareekars” oy DRy Uendnse ety BBFR A BT {1

terns of saa heRVEhLALLOPoSykiioxhn®. a ratio of a silicon atomin the
organosilicon conmpound to a“titaniumatomin the titani um conpound used. 20

The B ganonmagneamomny ciyoumdrenpirbfepablessferakatyei Tgha compalirodd al yst
conponent for olefin polynerization according to the present invention is
used i n zepzesentedbythefoymulefiolOR ) R 10, , phemedast §somefierablw 5.0,
and nore preferably fromO0.5 tg 2.Q.in terns. of an atomc ratio, (Ti +
Si)/ M, P.BUMRES5SRLisEYRTt AesBnDi4a OF t BACERY af 6HF RALKABYEELEREUM

d d and il in.th il d
agnesi UFCHPBHELR PhetoF gAnBREGRELF A LORDERA S HERFR Syt 20k 1% Mt

conpound angsiLi 19 and the organomagnesi um conpound
may be u 55E§59%§ gﬁnthgggtgggggﬁggpfén1l to 51 , preferably from2 to 31
and Harticul ar | Exaneles afl R? fimothd dmoRs fiormudans I10f repreasemt tng dthie,

M/ Ti, i. e. aratio of a magnesiumatomin the solid catal yst conponent 5
obt ai nedttieaaitimicampotingd e bRy eigrouficsuchasasd thyLoaphyhd propydled in the
present invention, the ester conpound in the process for producing a solid
cat al yst icpppppentbd®yl olieiut yiol Mipli zatdmwyn Aeeandi ngepeyllhe dutement
invention i1s used in an anount of usually fromO0.5 to 100, 10 preferably

from1l tgebr a0l m&&#&ulg%rd%dqr afr91agbyupsosuént £s Hhddy 1t eidFesyfl a nol ar
|.e

rati o, ester conpound/Ti, . aratio of the ester conpound used to a

titani U”k?fl.?ﬂ‘airfﬂ ﬁaﬁh{:hw@m;@ﬁe?emeamﬁ@i-ngct@p@%hicﬁ $§ eualonakai ned by

the reduction reaction is 15 usualTyseparated bysolid-Iiquidseparation, and

et R b L P LU e O

i n~ and aralkyl groups such as a benzyl group. Among these, alkyl
groups having 2 to 18 carbon atoms or aryl groups having 6 to
18 carbon atoms are preferred, and linear alkyl groups having
2 to 18 carbon atoms are particularly preferred.

25 As the halogen atom represented by X? in the above formula
[I], a chlorine atom, a bromine atom and an iodine atom are

exemplified. Of these, achlorineatomisparticularlypreferred.

As the hydrocarbyloxy groups having 1 to 20 carbon atoms



the present invention may be any conpound havi ng hal ogenation 20 ability to
t-he above-nenti oned solid product. Preferable exanples of the

hal ogenoconpound are an organic acid halide, a hal ogenoconpound of the
Goup 4 elements , a hal ogenoconpoundq@af the Goup 13 el enents, a

fal 096”093?%89 gk Eg X8 OlRe 4. %J:ﬁg?iléﬁpﬁ@_dtea ‘Eﬂ@bh loUh 104G, or nor e

t her eof erre organlc aci e"1'S nono- ol'y-car oxy ic acid
hal i des apjic acid hal.i for e al i ph carboxylic
el d ha PEEIPE I Ehe G ofRLpE s 8%&@6&%&1@%‘1 apBiveri o caFERY | ¢
acid halides are enunerated. 20 Specific exanples of the organic¢ acid
hal i des SFBURCREVING R ot +02ar R b o Wh & |?dg':p ° it GATCXhIAFPMFe 1Sval eri ¢

chloride, acrylic chloride, methacrylic chloride, benzoic chloride, toluic
chl or i dePa&hiSpeashy oPFagersadcafi & chloride, 5 nmalonic chloride, malefic
chloride, itaconic chloride and phthalic chloride. O these, aromatic
carbdxylic aci dApnefiatredia] da Baez @bovehiformgda tldluiis ehinsmbes and
phthalic chloride are preferred. Aromatic dicarboxylic acid dichlorides are
nmore prefatisfdyingdlphi kalEcschhor sgecisipaekampllasl pEpriakertiednilth As t he
above-nenti oned hal ogenoconpound of the G oup 4 el enents, hal ogenoconpounds

of titantumpeagaMafaiqphl 2 Ameagrhberpraphit gl @@ﬁa@anph maRtesent ed by
the foll OWIﬁll’)]g f or mul a?s nor e preferagFe' p¥5 1'§I;<|EI %'ff]; R9 ) bX4g-b wherein R9

is a hydpecas 949 Upr eyt ng 21 42030 garhken natRl ¥élytidahltegqa at om
and b is a nunper satisfying 0O Sb <4, preferably 0 5 b S 2, and

parti cul AiLkyupe et s Jutds of- " £20=Xanpl)gst Of r&h A&kl |ly&'1Q%.ﬂ%1t%UCh as
met hyl ( ethyl, propyl, i-propyl, butyl, i-butyl, tert-butyl, amyl, i-anyl,

tertr@wka heXturehept yhompeahﬁg gecyh-and Qode%)gr%e&a-% Wotgaoups
such as phenyl , cresyl , Xxylyl and naphthyl groups ; allyl group$S such as

propeny!| o3 puptanRde 12! ivkcatgugs 8 OﬁBo&ﬁdé Benayk 4raun 10354000 t hese

R9, al kyl gt oups aV| n-atons and aryl groups‘having 6 to 18

car bon aéggg §§t rg%err%%ffyuﬁﬂlrl . l@ﬁ1éﬂé§§Eé@ ngechQPé8 car bon

atons are par i carar prefer e e conpound epresent ed by t he
above f O{:gyrglkoxytltanium with asmall amount of water are exemplified.

More preferable titanium compounds are those represented

15 by the following formula:
Ti(OR?) X34

wherein R? is a hydrocarbon group having 1 to 20 carbon atoms,

20 X* is a halogen atom, and q is a number satisfying 0 < q < 4,
preferably 2=g=4, and particularly preferably q = 4.

Specific examples of the titanium compound represented
by the above formula are alkoxytitanium trihalides such as
methoxytitanium trichloride, ethoxytitanium trichloride,

25 Dbutoxytitanium trichloride, phenoxytitanium trichloride and

ethoxytitanium tribromide; dialkoxytitanium dihalides such as



it is allowed to use those having two or nore OR9 groups different from one
another. As X4 in the above formula, a chlorine atom a brom ne atom5 and
an iodine atomare exenplified. O these, a chlorine atomis particularly
preferred. Specific exanples of the tilhani um conpound represented by the

above fo nium.t.etr. | des. s B ' .

tetrachl éﬁ%ﬁhﬁ"?‘éﬁé’%‘f‘ﬁt rd a trh(%%ggg eétnad ite%nﬁtrﬁ%%%qngg? égPlﬁﬁide'

al koxyti iuntrjbhalidessuch asnet hoxytitaniu richloride, ethoxytitanium

et ont or PSR EEBag PR SRR S P e tORRER by EPp S AT ABR e and

et hoxytitani untribrom de; and dial koxytitanium di halides such as

di met hox9t e ERAxYH BRRhwB Al ge omdder Fhdplikosy tirhah i Ber Al 4185 88%Pt i t ani um

15 dichl ori de, di phenoxytitaniumdichloride and di ethoxytitani um di brom de
Among @seteimethexyibitanpenneslorige, npsiephergtitanismt chiarife .

tetrachl ori de. The above-nenti oned "hal ogenoconpound of the G oup 13

el enént stripahexyt Chapbumdchhorihde at trepséenoxet Gtonpum3cRborlidarandhal ogen

bond. The above-nmenti oned"hal ogenoconmpound of the G oup 14 el enents” nmeans a

conpoundthiythex gt 1t &abtimobeofmiap hhdelwtardaliad:ogeit dindn #sclsuab
conpounds, preferred are those represented by the followng formula. In the

formul a, t&ttemé ficoky O1PadBul 14 el ement, RZ~ | geérhyeneggtbeangumyp havi ng
1 to 25 20 carbon atons , X6 is a halogen atom mis a valence of M and n

i's a nunpetrsBhtskyt MafismNang fotr %ggﬁbﬁ§%ﬂtﬂﬁiﬂm22 As the Goup 13
elenent in the above formula, B, Al, , 510 Z5 20 In and T1 are

exenplified. Gpnd %nﬂﬁfﬁn{é&dé ReAht AN by™RHE RHBLE E88mlizaA - AS
the Goup 14 elenment, C Si, , Sn and Pb are exenplified. O these,

Preti®y [ ©ah bebrefErdl bY'a hv¥ntidna¥ SHPcdds (i B Prd et thbEdLEL Y
pr ef erred? an Iél
forexample, (i) aprocess comprising the step of reactingTi( OR?),
and TiX>; in each predetermined proportion, and (ii) a process
comprising the step of reacting a corresponding alcohol of R?OH
and Tix34 in each predetermined amount are enumerated.
15 A titaniumcompoundhaving2or 4 as "a” in the above formula
[I] is more preferable from a viewpoint of polymerization
activity of the catalyst obtained. Among them, from a viewpoint
of polymerization activity of the catalyst obtained,
tera-n-butyl polytitanate is much more preferable, and
20 tetra-n-butyltitaniumdimmerortetra-n-butyltitaniumtetramer
are particularly preferable.
The "organomagnesium compound” used in the present
invention may be any types of organomagnesium compounds having
a magnesium-carbon bond. Among them, organomagnesium compounds
25 represented by the following formulas are particularly
preferable. In a Grignard compound represented by the first

following formula, Mg is a magnesium atom, R'® is a hydrocarbon



is the nost preferred. Wien Mis, for exanple, Si, mis 4, and preferred n
s 3 or 4. As R27 in the above fornula, there are exenplified al kyl groups
such as a nethyl group, an ethyl group, a n-propyl group, an isopropyl
group, a n-butyl group, an isobutyl gygup, an anyl group, an isoanyl group,
a hexyl qgroup, .a heptyl group, an octyl grou s decyl .group and a dodecyl
group; a |ou&3353n§u¥ht359§ ﬁﬁEH?P 6¥8’t‘]g,’ ﬁgflo?yllsgraoﬁ%l%gp%}é’sgﬁmgroup,
xylyl grqup_a l, ar acvcel | gr cl ohexyl
oroup and oy RapSaRORaEEY L RegRe B GBS r AR TR I S " e
aral kyl g¢6a4R%i34Cheddnd BERAKLAY MYPisCh hAGREs 1k Y Lo ORPS a0la &Y
groups are preferred, and a nethyl group, an ethyl group, a n-propyl group,
a phenyl agleOdpdependBntyYbryeQ8R bEh@Ar4 ircpdsdarpeeiardgs hasiidel

hal ogenoconpound of the above-nentioned G oup 13 elenents, there are
exenpdi f ited20r¢atar altomsn, amdt RY| ainé IR *6 rmdop rhen thet Samheli ah| dirfifteorent,
phenyl di chl or oboron, 25 cycl ohexyl di chl or oboron, di net hyl chl or obor on,

met hyl et Kyo@hleacbbotber -t ri chl or oal umi num 23 et hyl di chl or oal umi num

et hyl di chl or oal um num phenyl di chl or oal um num di et hyl chl or oal um num

cycl ohexyl di chl or oal um num di et hyl chl or oal um num

met hyl et hyl chl or gal upi num et hyl al um num sesqui chl oride, 5 gallium
chloride, galliRnM@¥che®ride, trichlorogallium nethyldichlorogallium

et hyl di chl or ogal {,i_y phenyl di chl orogal I i um cycl ohexyl di chl orogal | i um
dinethylchlorog%lﬁi met hyl et hyl chl orogal | i um i ndium chloride, indium
tricigoride, nmethylindiumdichloride, 10 phenylindi um dichl oride,

di met hyl i ndi um chloride, thalliumchloride, thalliumtrichloride,
methylthal liu i ri henyLt bal | i ungudi chl ori.de, di_net hyl |14 um

chl ori de, andglggﬁ%’g%%d%’g%@%ﬁ %%/ Jri]epltgclﬁlﬁg e aclﬁ%glr’o alrn%t’hgllfbmgc\ye

compoundgnl & Tk A0 dhod L HAvAng 2000 2P cal®onl b oR§AEREESa®mdtify1,

above-nmenti oned hal dgenoconpoundsof the groupl 4el ement are

tetrachl ethget syl r icprepoietihanel, deehbargIst bere.baeposhl-cingfEet hane,
1,1, 1-trichloroethane, 2,1-dichloroethane, 1,2-dichloroethane,

1,1, 2, 2- hekgachbotpadt harefth2lheeylacphenygdi kade benziydhlgarowpis .arfd;, is
met hyl trichl orosilane, ethyltrichlorosilane, n-propyltrichlorosilane,
n- butd/| t PRERLERBBFLEkecHMeeRdable Hiooussi theErignand cpmprusdokh | Hife,
p-tolyltrichl arosil ane, cl ohexyl tri orosil.ane, dichlLorosjlane, 25
et hyl di EREBIEIST BB T AGHA U ThEBPEEPF ™ e R AT Besaaditios
di phenyl dic rQsi hyl di chl or osi | ane, nonochl or osi | ane,
trimethy gthgoggféﬁgsttgﬁ%Eéﬁg chl or osi | ane, 24 tetrachl oroger mane,
trichl or oger mane, ismgidymitted| 5 agsy miiee organomagnesium compound in.

Q

combinationwithan organometalliccompoundtoformahydrocarbon
20 soluble complex. Examples of the organometallic compounds are
compounds of Li, Be, B, Al and Zn.

It is recommendable to pre-treat the fine particle used
in the present invention in order to remove a bad influence due
to impurities such as water adsorbed on the fine particle, or

25 due to an active hydrogen such as hydrogen of a hydroxyl group
existing on the surface of the fine particle. As a preferred
pre-treatment method, there are exemplified (i) a method

comprising the step of vacuum-drying the fine particle, and (ii)



ethyltrichl orogermane, phenyltrichl orogermane, dichl orogermane,

di net hyl di chl oroger mane, di et hyl di chl oroger mane, di phenyl di chl or oger mane, 5
monochl or oger mane, trimethyl chl orogermane, triethylchl orogernane,
tri-n-butyl chl orogernmane, tetrachl orotiign, nethyltrichlorotin,

M- but y1 14 ingd¥ k8P ld dhp i ST G SRle@r 8ll Bon€hcB1RY! ¥hdl £0herpatficle

di -i-butyldichlorotin, diphenyldichlorotin, 10 divinyldichlorotin,

B e kR e e S PR

nanmed conpounds wth F. Br _and |. respectivel A ds,

ot rach G0 BrE han e RBhaane s I TanRs o PRl £ S CRHER LR
ethyltrichlorosjlane, .n-propyltrichlorosilane or p-tolyltrichlorosilane is
part i cul SPTRP It SoPdd HiPam 4T ViRaAAGTE - FEdaRRd 25HPBr SRTRg the

Exanpl es of the internal electron donaor conpound used in 20 the present

i nvert i diParR2Bkdcfekatbnt hini ked coffodids asudirose forAttHRPE dFAgSe

di et hers, ket ones, al dehydes, carboxylic acids, organic acid esters ,

i nor ganiteddier dysdoea of diwafilnesraut bed eewy AdeFgapiosiddioa theresdfand acid
anhydri des; and nitrogen-containing conpoundssuch asanmoni a, am nes, nitriles
25 and iBmc\ewaaipdse, Ghet Aegengocganbe aardiedteuts,aethers 100 cHabi nati on
thereof are preferred, and carboxylic acid esters or a conbination of

car boxyld.c &oi 10EG heus swi Tie etbosres meret jmaned] portactédg Mesthdd® isanbbxyl i c
acid esters, for exanple, nono-carboxylic 30 acid esters and

pol y- cargaedidul aacivl1 el €6d . artfe e i BRadmisl 1 ME® a mebh @ atieltedal tie
saturated aliphatic carboxylic acid esters, unsaturated aliphatic

car hoxylfiheaphét2eher fs c¥ntatdd ws &hbex \rdandiid s Rind cofgoan@mdti ¢
carboxylic acid esters are enunerated. 5 Specific exanples of the

above- My i027R% cRARRANY EoRpbAn@SLAT Sn adfollkt B4 A aldutetth¥b 8getate,
phenyl acetate, nethyl propionate, ethyl propionate, ethyl butyrate, ethyl

val er at gt Eé? ,_?%ymg qsin@#,g%dt ]-ngwﬁ A lafsan% hwd 1 ez 9%} SnpPehy!

benzoat e, net ol uat e, et hy ol uate, ethyl anisate, diethyl 10 succinate,
mal cal o, BHBC ) SaF PN yR U atghg fale IR el hethed, )
o o S by S L o
thedd sl | Boder RecsFAPERtEASAPEVAFEY af IPRS: | COCAPRBRYTTE abh8 esters
such as nethacrylic acid esters and naleic acid esters , and aromatic

car boxyB€ -dEE &N dr-s such as benzoic acid esters and phthalic acid esters

are preferred. 20 Aromatic pol ycarboxylic acid esters are particularly
preferred, and®8i tRRyESiRE IFARRQNGUSehdn SPef RFPEEREPLRYEREBPR  eRanpl es

of the above-nentioned ethers are dialkyl ethers, diethers represented by
t he fol FORCOnGaEdoFnldc acid ester and a poly-carboxylic acid ester are

exemplified. As the ester compound, for example, saturated

20 aliphatic carboxylic acid esters, unsaturated aliphatic

carboxylic acid esters, alicyclic carboxylic acid esters and
aromatic carboxylic acid esters are enumerated.

Specific examples of the ester compounds are methyl

acetate, ethyl acetate, phenyl acetate, methyl propionate, ethyl

25 propionate, ethyl butyrate, ethyl valerate, methyl acrylate,

ethyl acrylate, methyl methacrylate, ethyl benzoate, butyl



and a conbination of two or nore thereof: 25 R~ R~0-CH2-C-CH2-ORe R~ _ 26
wherein R5 to RB are independently of one another a linear alkyl group, a
branched al kyl group, an alicyclic group, an aryl group or an aral kyl group
having 1 to 20 carbon atons , providegqythat R6 and R nay be independently

of each gthebafe NYEHEGAN:S1 Qe D cRhgiF GDhLLEX 3B sd e, atiBehg1are
di net hyl ether, diethyl ether, di-n-butyl ether, nethyl ethyl ether,

met hyl - nghutylagtherq: ot dy! ooy @iffhyl malonate, dibutyl
2, 2-di-i- utyI?§§3-d?%g§%%xyprop5he, , GFCLhYL matonate, dibuty

2-1-propylsR-Lzpe | .- - di OX .
2. 2 b1 o(EsAPRREECPber bl fu RN R QPRI farkate, dsethyl staconate,
-propyl:-2-3, 7-di net hyl octyl -1, 3-di oxypr opane
-di-ingBB¥}-i?%gﬂ?ﬂﬁ?hoyéﬁ?%ngg,Sﬁ%ﬂa{gge' alméthyl phthalate,
-%{opyl-z-cyclohexylnethyl-1,3-dinethoxyprogane, .
- cyBebh¥ky| ethyl g RRER8LIBe opaiéethyl” phthalate, di-n-propyl
propyl - 2-i -butyl -1, 3-di met hoxypr opane,
, 2-di - i PpEbplate 3- @i nbt BERRYE oppthadabedi - glopybPuty3- dPRERRSRYBr opane,
-i-propyl - 2-cycl ohexyl - 1, 3- di met hoxypr opane,
2-i - propgl=-2-bytybpephthalatde di MEtmoogiroparhthalate and diphenyl
2, 2-di -cycl opentyl -1, 3-di net hoxypr opane and
2- hept yl pRtipehayée - 1, 3- di met hoxypr opane, and a conbi nation of two or nore
thereof. As the ethers , dialkyl ethers are particularly preferred, and
di - n-butyl ethemengr ahesd pseéer rashpdiatids pafiryatudatdid nabiphibtéthers i s
sinply referred to as dibutyl ether or butyl ether. As a process for
contict | sgrbdey 5Dt beiaratigis stble akatengeidty Dic abi lielsiteaar diyd fgleic
hal ogenoconpound and the internal electron donor conpound wi th one anot her

in the ps@L@ssters,ahd &FoRheddenRrBokl)e iTUdh 63taky SuchaPpAenhiier ol efin
pol ymeri zation in accordance with the present invention, there are

exenpl i T4e8ls GRREEH bR rd¥ HGRIPLH189%135n BnEL HEEY HPPEEE 180G aB 1R OCESS
usi ng a nmechani cal pulverization means such as 5 a ball "mll. Among these,
a slurry pLpcessgconprising the step of contacting in the presence of a
di l uent T's preferred froma viewpoint that the solid catal yst conponent

does not cont ajy, %#ﬁﬁ%rﬁ%gowo%d’f thel LG aRBLhGld n %?ﬁn%@'ﬁ%a' Ke Lhe

process using a nechanica VEri Zation means i s no eferred from 10 an

2-1
2,2
2-1
2,2
2-1
2,2
2

D 1Pl SR B8 R U, 3 ey HibatauRanert
in, dilutedwith, dispersedin, or suspendedinasuitable solvent,
and then used. Examples of the solvent are aliphatic hydrocarbons
suchashexane, heptane, octaneanddecane; aromatichydrocarbons
such as toluene and xylene; alicyclic hydrocarbons such as

20 cyclohexane, methylcyclohexane and decalin; and ether compounds
such as diethyl ether, dibutyl ether, di-i-amyl ether and
tetrahydrofuran. Among them, aliphatic hydrocarbons such as
hexane, heptane, octane and decane; and aromatic hydrocarbons
such as toluene and xylene are preferable, and hexane is

25 particularly preferable.

A temperature of the reduction reaction is usually from



aresult, a particle distribution nay be broad. The above-nentioned dil uent
irs preferably inert to the solid to be treated. Exanples of the diluent are
al i phatic 15 hydrocarbons such as pentane, hexane, heptane and oct ane;
aromatic hydrocarbons such as benzene,gtol uene and xyl ene; alicyclic

hvdrocarbgpscgugBes prelabexage Anh CY ogersate: and Dakegendpedy

hydr ocar bons such as ne a monochl or obénzene.

Qgﬂgiét ?f)ﬁﬁg‘?ﬁfﬁéﬁﬁ%ﬁéfd[é%""éﬁ Hfﬁé?%%T%ee%%ﬁiﬂ?ﬁ%gﬁﬁé*é8ﬁ?3 e
ntor nal TEFGELPBRTORET KON LU g (R ada sl SHReLEY, FEPios oy o

than one tine contact , wherein a pre-determ ned total K ampunt of  at. | east
one conp®Rent 3%Bhgutsrde HPBBth)HBBHéntAsE & &S’\ﬁ Heaction 1s CArEifAyr al

portions , and each portion is used for one tine contact , and iii ) nore
t han Yonecvf ndtcsheagpovenmendiiongd |teapenatding ndkt ots cBePBLREeYate used as

at | east one of the hal ogenoconpound and the internal el ectron donor
conpoundfutiplder sar xPPBuRdPOS t5rgactdast atviv temppraffurey HfodH@a #ent i oned
above is used for one tinme contact. Although the solid catal yst conponent
obt ai nedtby126€ .above- nenti oned cont act may besubj ect edt osuccessi vet r eat nent
as it is, it is recomendable to wash the solid catalyst conponent 10 with
t he above- nentTweeflink Ipertidle rianhe puorless Forepradacihigeassbilddcat al yst
conponent produced by the above-nentioned process and separated by

sol i d- i gatdlpepaorpatients fosual by inasdegheeei el oh iamomiidy ao thert
hydr ocar bon sol vent such as hexane and heptane before use for 15 the

pol VIter i gRéé &Rt FMWERELON VP RIseld h ARl XiGEhEadf AbRCllyifioma0d 1 to
stereospeci fic polynerization ability of the catalyst obtained, it is

particul arsyy r eaRpRE¢aRrLe 150 ¥ea [ha sal. ixdgcgéalmedl GERopeREnSaMAr at ed
by solid-liquid separation at 50 to 120C at ?east one time with a large

quantityapgmacgﬁ{§g§%§£€§ 2fe Y If 96 2R 0BomPb YRt usgh as nonochl orobenzene

or an aromatic hy n sol vent such as toluene , and further wash

several tines with an ali atic hydrocarbon.sol vent such as hexane
The organosifghon coﬁ@oun in the process %or pr08u01ng

a solid catalyst component for olefin polymerization according

15 to the present invention is used in an amount of usually from
1 to 500, preferably frdﬁ 1 to 300, and more preferably from
3 to 100 in terms of an atomic ratio, Si/Ti, i.e. a ratio of
a silicon atom in the organosilicon compound to a titanium atom
in the titanium compound used.

20 The organomagnesium compound in the process for producing
a solid catalyst component for olefin polymerization according
to the present invention is used in an amount of usually from
0.1 to 10, preferably from 0.2 to 5.0, and more preferably from
0.5 to 2.0 in terms of an atomic ratio, (Ti + Si)/Mg, i.e. a

256 ratio of the sum of a titanium atom in the titanium compound
used and a silicon atom in the organosilicon compound used to
a magnesium atom in the organomagnesium compound.

Each of the titanium compound, the organosilicon compound



before use for the polynerization. In the above-nentioned contact, an
anount of the diluent 25 used per contact is usually fromO . 1 n to 1000
m, and preferably froml1l nm to 100 m, per g of the solid contacted. 29
I n the above-nentioned washing, an amggnt of the solvent used per washing
s usual Lyaf (000 Oegardortlod 851000 oo @l 1BIHRI Alen 0Tl afbubd 330
per g of tﬂe solc?rog?/vaslﬁugegcﬁ@ S ?%(8419% car“ﬁlﬁﬁ)ut us&a l'y raror% 1 to 5 tines

per contashal Dy FddMmeEatsur.e @bf%hsm%,rcpmxﬂuzt t8BANGn@phragcanareg ried
out is usually from-50 to 1EOC, preferably fromO to 140 , and nore

pref er abpyefepabbP freml3Xso 26AiK Garant of iare attemiet rpdid| My /Ard yil.em t ed,
and preferably fromO . 5 to 8 hours , and nore preferably from1l to 6
hours . A fatiasdf ng magmesigw atomoinpthei salddl gatabystdecompdnpngf er abl y
from1l to 120 minutes , and nore preferably from2 to 60 m nutes . An
amour®t uekbabhed hio hal bkt vBnabeN| TRgTedRryi ng hal ogenoconpound i s

usually from1l to 2000 nol, preferably from5 to 1000 nol, and nore
preferably frdMadths apee ‘D,mpﬁ’é%n%g uged,an Hhe MEeiiiintBVERE¢8Rrai ned in

h | f the | . d
| 0 iooal ToCRRTSToqno IR R L HE T olledd fol RhdiBlfy £ 9doh HARgL SR POun
pref er abbympsREn - £x (A A Yo 1 yr it i R drdiary wo %h@”Fireabﬁitned in

the solid product. 20 The "organoal um num conpound” "used in The present

i nvent i oinv@RtSom LONPSed 0imaan Ngméidint east usenal 2y - €46M00. bosd 100t he

nol ecul e . Typical exanples thereof are those represented by the foll ow ng
f or rhil asprefe gy Ardd W bod Rz RnidApattAbRiaRig préfenhblyifird @ to R23 are
i ndependently of one another a hydrocarbon group having 1 to 20 carbon

atons, Y39 sih teaimsgefi atmedan Fakkogas @mnmomPandiToxy -§ro8prakd® wis a
nunber satigfying 2 S 5 s3. Specjfic exanpl es of the a | um num
Comouncor e eRtedy ol oRRE L BERE For St SR om it ShaEReRE Luton
astriet 1 i -i-butylalum num and trihexylal um num

di al kyl gﬁﬁé%ﬁh{g@d&r#des suc% as diethyl al um num Kydri de and 10

di -1 - butyl al urframolyidr paeduditabkybahed iy ntHea lrediess tsilooh raactiienhysal um num
chloride; mxtures of trialkylalum nuns and di al kyl al um num hal i des such as
a mist ureswd11y sepayhséabyion vad tiwidyepadat hom, Giaosasiesd saderal
al kyl al unbxanes such as tetraethyldi al unoxane and tetrabutyldi al unoxane.
Among t hesfes #3 thraflinedrd HEERYEErbBhXEdiemPOkuch 85 Mexind) Adfeaaad
and toluene.
The halogenocompound having halogenation ability used in -
the present invention may be any compound having halogenation
20 ability to the above-mentioned solid product. Preferable
examples of the halogenocompound are an organic acid halide,
a halogenocompound of the Group 4 elements, a halogenocompound
of the Group 13 elements, a halogenocompound of the Group 14
elements, and a combination of two or more thereof.
25 Apreferredorganicacidhalide ismono-orpoly-carboxylic
acidhalides. As theorganicacidhalides, for example, aliphatic

carboxylic acid halides, alicyclic carboxylic acid halides and

aromatic carboxylic acid halides are enumerated.



di al kyl al um num hal i des and al kyl al unbxanes are preferred.
Triethylalumnum tri-i-butylalumnum a mxture of triethylal um num and
di et hyl al um num chl ori de, and tetraethyl di al unoxane are particularly
preferred. 20 As the external electropglonor conpound used in the present

i'nvention, for T 4 2 i Iy ; uch as
gﬁﬁ%;g?l@ eﬁég?%sQ%‘Eﬂ'e%ﬂ@ax?i@@cﬂ“ngi?ﬂ&és%@QHE@%_

et hersi ncludin her s, ones, al dehydes, carboxylic acids, organic acid
esters, | i C | d.esters, 4ar | C agj i desw i LAgrgani Ld am des
I L F A L e et g L DR

ctron ‘donor
s and.i so nat engnerated.

d h. La, ' itril .
G T hoseShr it Gin: ACRIaCoAIHE 1Sy BerBRctitaco Al TR, ShRREREET! Con
d ted by the follow f I f d;
nd”al koSEOF Fen o R £ pe s B DFRLPELSD: A ePaeEARer or mul o
)

are particularly preferred. 31 R3rSi ( OR4 ) 4-r R4R25SI ~ oR26 ~ 2 5 In
the aboveaienher chdomide, mmalelq whdosddieoonitreapifaviinenide 28dcar bon
atons or a hydrogen atom R4 is a hydrocarbon atons having 1 to 20 carbon
at ons, rphthalheebdprrddei. 95 ithgse, SiromatiandrhpbkydficRecithghdoridesRs are
the sane or different fromone another. 10 In the above latter fornula, R24
i s a C3.s@th bgdraxzo hoechdoaide , whobei c ahlor isgtcoand@tatsitid oh$pride
secondary or tertiary. As R24, for exanple, branched chain al kyl groups
such as asepreferredecabomyticididadndsyliondciardiayorjdespae mpekoal kyl
groupssuch ascycl obutyl, cycl opentyl and cycl ohexyl 15 groups ; cycl oal kenyl

groups SpiEdf éreréd C YA @ Pstleay] c GEIRLPE1@0di &r yar 81 ouParicpragepbeay and
tolyl groups are enunerated. In the above latter fornula, R25 is a Cl_2o0

hydrjgcar bon gr ap+h8sabeve -héht £A8R! 18al1édEeSEomp Siha BOUKe Srehpag net hyl,
ethyl, propyl, butyl and pentyl groups; branched chain al kyl 20 groups such

as 1 SOpPrOfhen S8 Hatlofendtiipditad o@Nelit£hioRBe PrRHeTatc! Qﬁblﬂﬁ' groups

such as cycl opentyl and cycl ohexyl groups; cycl oal kenyl groups such as a

cycl opent,ely| agfﬁggh%&ﬂdccﬁﬂg’clur% %%@%ﬁa%ﬂﬁgigbggﬂg& E%'lq.owy\? £0LRYPS are

enunerated. 1n above ter ~z0 hydrocarbon 25

group, pyref I ydrocar bon group. Specific exanples of the
above-m&%iéﬁéﬁié&%ﬁéﬁ%ﬁ#?bon conpounds are di-i-butyl di met hoxysil ane,

15 Ti(OR®)pX*sp

wherein R® is a hydrocarbon group having 1 to 20 carbon atoms,
X! 1s a halogen atom, and b is a number satisfying 0 = b < 4,
preferably 0 = b = 2, and particularly preferably b = 0.

20 Examples of R? are alkyl groups such as methyl, ethyl, propyl,
ji-propyl, butyl, i-butyl, tert-butyl, amyl, i-amyl, tert-amyl,
hexyl, heptyl , octyl, decyl and dodecyl groups; aryl groups
such as phenyl, cresyl, xylyl and naphthyl groups; allyl groups
such as propenyl group; and aralkyl groups such as a benzyl group.

25 Among these R’, alkyl groups having 2 to 18 carbon atoms and
aryl groups having 6 to 18 carbon atoms are preferred, and linear

alkyl groups having 2 to 18 carbon atoms are particularly



32 di-i-propyl di met hoxysil ane, di-tert-butyl di nethoxysil ane,
tert-butyl met hyl di met hoxysilane, 5 10 15 20 tert-butyl et hyl di et hoxysil ane,
tert-butyl-n-ptropyl di met hoxysil ane, tert-butyl-n-butyl di net hoxysil ane,
tert-anyl met hyl di met hoxysilane, tert-gaqyl et hyl di methoxysil ane,

%

I -butyl-T- oXxysl1 [Fang, yl di'met’hoxysi

di cycl obyt yilgdh TBLHOK X2 18081 oS KN APULY kb d¥ ABYE GRTEIAWLDS b 888 rent
cycl obutyl -i-butyl di met hoxysi | ane, cyclobutyl-tert-butyldi nethoxysil ane,

di cycl openbyl dhaeshexnstrl ane, cycl opentyl -i - propyl di net hoxysi |l ane,

cycl opentyl -i-butyl di net hoxysil ane, cyclopentyl-tert-butyl di met hoxysil ane,
di cyl ohexyl! di aetttoky shleasirove Vidmmtubay,| aathiyd i me altomy sa lberomine atom

cycl ohexyl et hyl di met hoxysi | ane, cycl ohexyl -i-propyl di met hoxysi |l ane,

cycl dhexgndjanuiodidienetioox prel enemp2if tod) Pl xiheser @ shlprdineeehofysi | ane,
cycloheXéIcycloientyldinethoxysilane, 33 cycl ohexyl phenyl di et hoxysi | ane,
di pheny! 8f nRERbkGetfEHE, PEeA®TESApheny et hyl di net hoxysi | ane,

phenyl -1 - propys gl OB NOXYSIhANEs JaRE it i oBRbBANUS LbBREsentea
by the above formula are titanium tetrahalides such as titanium
tetrachloride, titanium tetrabromide and titanium tetraiodide;
10 alkoxytitaniumtrihalides such as methoxytitaniumtrichloride,
ethoxytitanium trichloride, . butoxytitanium trichloride,
phenoxytitanium trichloride and ethoxytitanium tribromide; and
dialkoxytitanium dihalides such as dimethoxytitanium
dichloride, diethoxytitanium dichloride, dibutoxytitanium
15 dichloride, diphenoxytitanium dichloride and diethoxytitanium
dibromide. Among these titanium compounds, the most preferred

is titanium tetrachloride.
The above-mentioned "halogenocompound of the Group 13
elements” means a compound having at least one Group 13
20 element-halogen bond. The above-mentioned "halogenocompound of
the Group 14 elements” means a compound having at least one Group
14 element-halogen bond. As such compounds, preferred are those
represented by the following formula. In the formula, M is the
Group 13 or 14 element, R*’ is a hydrocarbon group having 1 to
25 20 carbon atoms, X® is a halogen atom, m is a valence of M, and

n is a number satisfying 0 < n = m.



phenyl -tert-butyl di met hoxysi |l ane, phenyl cycl opentyl di net hoxysi | ane,

di -i-propyl di et hoxysilane, di-i-butyldi ethoxysil ane,

di -tert-butyl di et hoxysil ane, tert-butyl nmethyl di et hoxysil ane,

tert-butyl ethyl di et hoxysil ane, tert-b?byl-n-propyldiethoxysiIane,
tert-butyl-n-butylcﬁﬁﬁhoxxsiIane, ter{-anyl nmet hyl di et hoxysi | ane,
tert-anyl et hyl di et hoxysfTar, tent-anyl-n-propyl di et hoxysil ane,

t ent - anyl - n- but yl di et hoxysi | ane, dicycl opentyl di et hoxysi | ane,

di cycl ohexyl di et hoxysi | ane, cycohexyl nmet hyl di et hoxysi | ane,

cycl ohexyl et hyl di et hoxysi | ane, . phenyl net hyl dj et hoxysi | ane

2- nor bor naneme®Hiyitf SRy &P neny ﬂr{bﬁ%}‘ﬁd?@?ﬁﬁx@éﬂp‘é}%z Bafd TR8 0l efi n
used in the process for producing an olefin 20 polymer in accordance with
t he presé&ntangldnererexenpsifhed} OF thepe .ngrafersgst is B A -afbhs.
Exanpl es thereof are |linear nono-ol efins such as ethyl ene, propyl ene,

but erfe- 1mopenpretedredeke el 1, AddpteeGrolip ddt edemendnd CdeSdneGe;, Bnanched
nono-ol efins such as 3-net hyl butene-1, 3-nethyl pentene-1 and 25

4- et hyl grétPiheads estempChfiaheohehedy] predevireat iien Sdf, Geooar SALr e

t hereof . 34 In the present invention, preferred is a polynerization of
et hyl eneagrM antie Grduy i1 eARtheMt @ sPhairetcad aryapherepekyneangakion of
et hyl ene, propylene or butene-1, or a copolynerization of a m xed olefin

cont ai ni 9§ @i odteprarBir-eRyl. eiBeRM B @ rleREmp 1ERI §i CANMR@NANt ands t he
ol efin polymer obtalned by the process for producing an olefin polyner in

accordanggeeiRed e Psegent jnvention, preferred are a propyl ene
hormopol yirer and a copol ymer of a mixed ol efin containing propyl ene as a
ﬁaiquonponentAswpbqnlQ%%eagove formula, there are exemplified alkyl
groups such as a methyl group, an ethyl group, a n-propyl group,
an isopropyl group, a n-butyl group, an isobutyl group, an amyl
group, an isoamyl group, a hexyl group, a heptyl group, an octyl
group, a decyl group and a dodecyl group: aryl groups such as
15 a phenyl group, a tolyl group, a cresyl group, a xylyl group
and a naphthyl group; cfcloalkyl groups such as a cyclochexyl
group and cyclopentyl gfoup; allyl groups such as a propenyl
group; and aralkyl groups such as a benzyl group. Of these, alkyl
groups or aryl groups are preferred, and a methyl group, an ethyl
20 group, a n-propyl group, a phenyl group or a p-tolyl group is
particularly preferred.
As the halogenocompound of the above-mentioned Group 13
elements, there are exemplified trichloroboron,
methyldichloroboron, ethyldichloroboron, phenyldichloroboron,

25 cyclohexyldichloroboron, dimethylchloroboron,

methylethylchloroboron, trichloroaluminum,



10 pol ypropyl ene crystal structure. Further, as the copol yner obtained by
t-he process for producing an olefin polyner in accordance wth the present
invention, there are exenplified a copolynmer of at |east two ol efins

sel ected fromthe group consisting of xthylene and the 15 above-nentioned

(x -0l ef inisiny SOROI TR HR S NG 2 Pol YITer iaiyaf difi dr O @b | 1 and
(0}

a pol yneri zat’i on uni a conmpound havi ng a pol yunsat urated bond such as a
con juga j-efle non- j ugat ed di ; Dbl.ock ¢ . The
process %%ﬂugpb ﬁﬁﬁ%}%%%éﬁ%ﬁﬁﬁ polyneri%?%%ﬁé%%igﬁég%%é%ﬂ%ﬁ?%#ﬂ?%fesent
invention.s particularly suitable for the progductian.af a hlock copol yner
havi ng aﬁﬁﬂ%ﬁ%ﬁ%qE;HQﬂ?ﬁﬁmﬁpqﬂﬁnent of an ol ﬁ%?hg;9§;%§f§ YR gr oup
consi sting of ethylene and_a-olefins having. 4 to 10 carbon atons of 1 to
20~ by iR e tHIIaR gRop IBmis v 16 s GhEmE DY o HRIICRIRE Mok 25
copolgner is 100 by weight ) , which block copolyner is obtained by a
procels &pdius nFhlesigiegps agrlliumgs dichlaggfigpol yRekghdiarp IRbbiene to
obtain a honopol ypropyl ene, or ( 2 ) copol ynerizingpropyl ene and an ol efin
sel ect ed merttwyplidicehdroangaddrisinst i ng of et hyl ene edinyl@diclolasfagessldkwmng 4 to
10 carbon atons to obtain a copolynmer A wherein 5 the copolynerization is

carried gienydddshil®raeialdfiyirg condi ti on tdyatlohepntlydieshlaatogail Liharh, cont ent
of said olefin in the copolynmer A reaches not nore than 2% by wei ght (a

wei ght  ofd iirea hyQRAI1WFRg aA 1iitim], 00 Yareyt hRiedhy)Lchlibt cdyadapadny,ner ihddmhent in
t he bl ock copol ynmer obtained in the next follow ng step reaches from40 10

to 98% bynweirdlde (2 MRiGH Ofritr1 o6k, COpRlNFRA NI uk00% fh Vst Oié ), and
2. copol ynerizing propylene and an ol efin selected fromthe group

consigti pgedly18nddhen A sridd of dife BRYL 180 fuh O ch oedBRON @LIBiuM t he
presence of the honopol ypropyl ene or the 15 copol yner A obtained in the

above St b1 Al thay LARP| YFFEn For i 881 Okt 2KANAG ul G Pl 080! YITET,

wherein the copol'ymerization 1s carried out sdO as to satisfy a condition
that a p iLzati unji of3i$a l,ef iR 4,02 t y
reaches ?’%ﬁ?}&ﬁ%&l@i@% bé/{%%?gﬁf&% a v%el g t;illyg’ft%tai%g'ié{gnpo §%§?E% geél%ngO% by
wei ght), c%rrh%o%n%%pgcl)grggé b% ggB.rngg.nlgrﬂ}eh%hglo%%kin the above compounds

with fluoro, bromo or iodo.

15 Specific examples of the above-mentioned
halogenocompoundsofthegroup14elementaretetrachloromethane;
trichloromethane, dichloromethane, monochloromethane,
1,1,1~trichloroethane, 1,1-dichloroethane,
1,2-dichloroethane, 1,1,2,2-tetrachloroethane,

20 tetrachlorosilane, trichlorosilane, methyltrichlorosilane,
ethyltrichlorosilane, n-propyltrichlorosilane,
n-butyltrichlorosilane, phenyltrichlorosilane,
benzyltrichlorosilane, p-tolyltrichlorosilane,
cyclohexyltrichlorosilane, dichlorosilane,

25 methyldichlorosilane, ethyldichlorosilane,
dimethyldichlorosilane, diphenyldichlorosilane,
methylethyldichlorosilane, monochlorosilane,

trimethylchlorosilane, triphenylchlorosilane,



copol ynmer reaches from2 to 60% by weight ( a weight of the block copol yner
trs 100% by weight). In the process for producing an olefin polyner in
accordance with the present invention, a nmethod for contacting 25 the solid
catal yst conponent for ol efin pol ymerkgati on, the organoal um num conpound

and the %t‘?:ra'l‘?illo@{co%‘\egnﬁ'?ledpe?icll??@@&@gmané@ m@ﬁﬁym&mﬂwe%ae any

nmet hod capable of formng a catalyst 7 There are exenplified as such a

met hod (eith)yletﬂ@hh@io@@mfajn%,n@huwl&tmrmoﬁa'fgemﬂéle above- nment i oned
conponents to contact themw th one another before supply to a

pol yner i sdidhdrogesaiane] @ithelth?IdixhIvidee@dre@n®, sing the step of
separately feeding the above-nenti oned conponentsto a pol yneri zation vessel
t o cont adil ettharhddichil ooogeamatniesr dtipdesiyl d iwhdogiagettmanghbove- nent i oned
conpopents may be diluted with a solvent or not. It is desired that the
feedi ig SPNOFRlOFOgeFsaney tRdmedhydiohdoriosermgmesessel in the

bove- ti, d hod (1 d the feedi f. th ts to th
POl yrrer | 23T GO Ao e o Ao O RIR TET ) ar e car 1 ed out
[ [ [ f jti . Th
cat alyst oLEarnanipl i HechddSd Rh B Rl e iR o7 T

i nventi Pﬁiﬁ_ﬁlth%d‘i%QQO@()tiihs,eldfi—an'bqullﬁdrI%'ﬂl%%rdtgﬂx of an olefin (said
polynmeri zation™is hereinafter referred to as "real polynerization").

Al t er nat iQie iy bua yda chaloyidring e dipbleyyaiditdiliodrd tdai,al yst obtai ned by the
bel ow- nenti oned pre-polynerization of the above-nentioned catal yst may be
usedl®0 fdvinyddiehlopoltyimer medhydrrithd opodipol pemyddd ipdilometiizat i on
catal yst can_usually be obtained b{ pol ymeri zi ng (nanely, pre-polynerizing)

a smal | Sishiereteasd . omethy lchloge leasds aRce PhenyHEAFPd-afcht iadited sol i d
cat al yst t d lLum d. As 25 - pal i zati '
pr ocess, COMBPERASCBANEAINE) & PG CANS, thet SRS, P Foi%y AHER 1Dy ocess,
wher ei n 38gBBﬁBHsh%§%ﬂC§tbgg an§7I§”EQSEective

ly.
aspropane, but ane, i sobut ane, pent ane, i sop ntane,hgkane, hept ane, oct ane,
cycl ohexane, bexzéng €nésé Ot&RpSundslISEEItAScR168bYeNAne, The sol vent may be

partially or totally replaced with

15 phenyltrichlorosilane, methyltrichlorosilane,
ethyltrichlorosilane, n-propyltrichlorosilane or
p-tolyltrichlorosilane is particularly preferred from a
viewpoint of polymerization activity.

Examples of the internal electron donor compound used in

20 the present invention are oxygen-containing compounds such as
ethers includingdiethers, ketones, aldehydes, carboxylic acids,
organic acid esters, inorganicacid esters, organic acid amides,
inorganic acid amides and acid anhydrides; and
nitrogen-containing compounds such as ammonia, amines, nitriles

25 and isocyanates. Of these, organic acid esters, ethers or a
combination thereof are preferred, and carboxylic acid esters
or a combination of carboxylic acid esters with ethers are more
preferred.

As the carboxylicacidesters, forexample, mono-carboxylic

30 acidesters andpoly-carboxylic acidesters are enumerated. More



a liquefied olefin. 5 An anount of the organoal um num conpound used in the
pre-polynmerization is usually fromO0.5 to 700 nol, preferably fromO0.8 to
500 nol, and particularly preferably from1 to 200 nol, per nol of the
titaniumatomcontained in the solid ¢ ?t al yst corrponent 10 An anount of

the ol ef bly f
0. 05 t o SRPEr RN R B aoha ] e A IS A ESET Y 1O
the soli d,fd@ipatle £ APYPHAM1 ¢ éﬁ&%{lﬁ&%@téﬁéﬁ‘ ELES e

above-mentioned slurry polymerization process is preferably from 1 to 500

g-solid ldnrahaliy a6oanosiedis lanldearsmhy €Btcabsk élawldaébye@é%fﬂ ably
from3 to 300 g-solid catal yst conponent/liter-solvent.

pr e- pol yresrunmestaterd .t enperature is preferably from-20 to 1OOC , and
particularly preferably fromO to 80C . A partial pressure of the olefin in
a gasd9phase ofSpeied ficeepanptesi ofatthenabeveompnsfiongsdl gatboxybioraid 20

kg/ cnz, and particul arl3_/L preferabl%/ from0.1 to 10 kg/cnz. However, said
partial [FrEEEFare Bekbyliacatade  ethvl scetiate wphreny §crarcaaiedr%ﬁr&éf t he

d.at the t { f_th t
o1 o pol yREREIAASA pBFREH GrORfaita e RO PLEYBREPr o R (T e

pr ef er abl I fam t rs 2 t di ng the
solid cata ﬁ %(éo)r%or%ﬁt %\e@hﬁ"i %fgl%&g'al%?a% umﬁ%m (?{)E?rlp%%gc(fl d'{ e ol efin
into a p'b%?ﬁ@h‘k@ﬁhéﬁi*i@‘&dlﬁ%&@' e tier ol teX iy S hRdshtd,)d tHtinod
conprising the steps of feeding the solid catalyst corrponent and the

or gahdal lsuccimatenp didibat yan éuceanadtet, e d ffeddyiingnaliomatiesf idibuwnd ( 2 ) a

met hod 5 conpri si the steps of feeding the solid catal yst conponent and

t he ol ef mlomdet.rfg#r@%ﬁhﬂmaéeatﬁg dtirbelto'rlgmw ddstbydpdiamPnate a net hod

for feedin oleflntoapolyrrerlzatlon vessel ,, there are _ex lified (
1) a meldﬂ'g JoptASPRG tene MONOS tHy 11 é’é’&lhﬁ"d- tee S thydy J\?g'lp so as

degr oo EFL YRy L obdnatRsRs, BIEHSE, SRR ¢ R BB e Qf‘r’n ned
total an%%a%tbheae' gt pRoBly! Esﬁtmfiﬁtte' My - 'nb%rtc_{a gt A Al € a

mol ecul ar wei ght of the ol efin polymer obtal ned by thé pre-polymerization,
a chabn Wiaasbetysuphtaalaydr,oganntey:the bhthsAdtd fandedipebnya parti al

amount or the total amount of the external electron donor conpound used in
t he real pbéhpdetezafimong these carboxylic acid esters, unsaturated
aliphatic carboxylic acid esters such as methacrylic acid esters
and maleic acid esters, and aromatic carboxylic acid esters such
as benzoic acid esters and phthalic acid esters are preferred.
20 Aromaticpolycarboxylicacidestersareparticularlypreferred,
and dialkyl phthalates are most preferred.

Preferable examples of the above-mentioned ethers are
dialkyl ethers, diethers represented by the following formula
and a combination of two or more thereof:

25
RG
5 l 8
R'O—CH;—C—CH,—OR
L



may be used in the pre-polynerization. An anount of the external electron
donor conpound used in the pre-polynerization is usually 20 fromO0.01 to
400 nol, preferably fromO0.02 to 200 nol, and particularly preferably from
0.03 to 100 nol, per nol of the titan'QBmatomcontai ned in the solid

catal yst Wi Rt SRS ‘J:%“%h%ég%fégﬁh@%? gﬂgla@PchePreﬁ%QQEya{Lﬁg? 0. 005

to 3 nol, particu y pre the 25
or ganoal Lg& cumwmaa a1kt up eaH%lJYJ.rE?fdlZJ?é y2Bup? mrawi dPbupeeding

t he external el ectron donor conpound into a pre-polymérization

vessel | So:ﬂ@In pealkoUl grdyp IHaviefl.1 £6 s@Richrdoirhiteds,t pebeiaca eneaplified
(1) a nethod conﬁrising the step of feeding the external el ectron donor
conpound Rinkapd Rhohgy?)bea imetelpec d@ntdiypoifs eaght beherep nfdfegen ngtamcont act
product between the external electron donor conpound andthe organoal um num
conpoind. The Bflefienabiseexanples mfe-the \wtdhersmidnm qriiﬁ'}ﬁlﬂéﬂt et as or

different_frqomthat used in the real | ynmer.i zati on. a nethod for the
real pol ﬂfﬁ“‘rﬁﬂ’eﬁ i€geT h&He Ry tipt e‘%@%ﬂ'l f“ieé'dly(]i)e@%tﬁwrconprl sing the

step of poI ri 2| ) t-he qlefin i the encg a cat al yst obtai ned by
cont acti ng e SO|I clat aﬁqvasﬁ & Cﬁ’exc}’ G'f:'ﬁ’m num conpound and

the exter aé C danoy_ mmﬂi e anot her, (2) a method
conpr|5|&€ tﬁg'gié%ﬂﬁ?'gbﬁgner|2|ng qgéﬂﬁ inin the 15 presence of the
pr e- pol yreri-zaemat-al Yistpe rdiydl (13)3 -a1 itk viraydrd g the step of

pol ynerizing the olefin in the presence of a contact product anong the

pr e- p6l yreerl-teld (catcdlopsixy Iinteet hyrlglario A Adiimathoymapeaheand t he externa
el ectron donor conpound. 20 An anount of the organoal um num conpound used

in the rékﬂjﬂﬂQﬁﬁ%ﬂ%nﬂ|%ﬂ¢%@9ﬁhﬁkQQByk1iMﬁﬁﬂ#ﬂﬁthﬂxynﬁﬂPaQﬁmlpartlcularly

pr ef er abl m5t060 per of the titaniumatomcontained in the
solid catl F&L doRFSRIH fﬁ§1Q%ﬁﬁﬁH%§¥PQQR?%aﬂernal el ectron donor conpound

e ool UL PIATB LA L ol gy 00 T
2,2-dicyclohexyl-1, 3-dimethoxypropane,

15 2-i-propyl-2-i-butyl-1,3-dimethoxypropane,
2,2-di-i-propyl-1,3-dimethoxypropane,
2,2-di-propyl-1,3-dimethoxypropane,
2-i-propyl-2-cyclohexy1;l,3—dimethoxypropane,
2-i-propyl-2-cyclopentyl-l,3—dimethoxypropane,

20 2,2-di-cyclopentyl-1,3-dimethoxypropane and
2-heptyl-2-pentyl-1,3-dimethoxypropane, and a combination of
two or more thereof.

As the ethers, dialkyl ethers are particularly preferred,
and di-n-butyl ethers are most preferred. Hereinafter,

25 di-n-butyl ethers is simply referred to as dibutyl ether or butyl
ether.

As a process for contacting the solid product, the

halogenation ability-carrying halogenocompound and the

internal electron donor compound with one another in the process



40 from 0.5 to 800 nol, per nol of the titaniumatomcontained in the solid
cat al yst conponent, and usually from0.001 to 5 nol, preferably fromO .
005 to 3 nmol, and particularly preferably from0.01 to 1 nol, per nol of

t he organoal um num conpound. 5 A pol ygerization tenperature in the rea

pol yner i zadr Opricfiuddngl | ¥hkr 055138 t@at8DEst avshpssd et abtyrfromaLinto
180°C . A polynerization pressure is not particularly limted, and from an

i ndust ri o 18meHt m i ' i b n i ERO spheric
or esaur e e e e e B e o B R o .

A polymer  zaL L Oy RPN JBY 0% 1%'ntalle%r§cg$§§£' sg%%eagra Qlﬁ?@&lﬁw&é‘ésé ype. As
a pol ynerization process, theré aré exenplified a sTurry pofynerization
process usi an _inert hydrocarbaon_ spl vent such, as_propane, butane

" sobut an@hEnPARESSRCHEIBY RAIT IR LR dR BYRE L L0 iRt TSR 4% at i on
15 prﬁcess uiégﬁ sai d solvent; a bulk polynerization process using an

olefih ad B2 1t - Aoty SPeFPm & SYYIRY @TRCCSSpEPYRELF A0 BRetTHRRr at ur e;
and a gas phase pol ynerization process . In the real polynerization, a
chain tr&ﬁgpéptéﬁéﬁpgséehtﬁg PyeFened hy2 billkent iiF arpferred ittt e a
nol ecul ar wei ght of the olef in polynmer 20 obtained. Exanple The present

i nvent i o® ViewRrplafddnt theesaltdgatakyse componentEdanpl et arah Gokpar at i ve
Exanpl es as follows, but the present 25 invention is not limted to those
Exanpl esa Vargeumaridiyx alf ariviper pass icflet. hEnpbgntaldgr, ethhegmpotss as
follows. 41 1. Intrinsic viscosity ([ z7] , [ ~]1] P, [ 3] EPor [ n]
P_Ep ( dusdng p Wachabhicalipulverbsatyonfme@aps! ysaiovwasraastg@dirdma 5
tetralin solvent at 135C using an Ubbel | ohde visconeter. Here, [~7]P is an

i ntri®si anvisdesttdaDboin b BOPOEYD HHBHRIELhE b tieRE s681iatdut£ngs bl ock
copol ymer nentioned below, [ ~7 ]Jgp iS an intrinsic viscosity of a

propyl eneofibbyleatecenpaiiies 1argai gudh OLky COPO Wile piwhdr,~ ddi Bl is an
intrinsic viscosity of said 10 block copolynmer. 2 . Proportion of 20C
xyl ene-sgl wBk@1ROr bi gArticXe ¥ak¥eibutubh Way9IBe) broad.
The above-mentioned diluent is preferably inert to the
solid to be treated. Examples of the diluent are aliphatic

15 hydrocarbons such as pentane, hexane, heptane and octane;
aromatic hydrocarbons such as benzene, toluene and xylene;
alicyclic hydrocarbons such as cyclohexane and cyclopentane;
and halogenated hydrocarbons such as 1,2-dichloroethane and
monochlorobenzene.

20 As the number of the above-mentioned contact, there are
exemplified (i) one time contact, wherein respective
pre-determined total amounts of the so0lid product, the
halogenation ability-carrying halogenocompound and the
internal electron donor compound are used at the same time, (ii)

25 more thanone time contact, wherein apre-determined total amount

of at least one component among said three components is divided



A proportion of a 20C xyl ene-sol uble portion in a polynmer 15 was neasured,
provided that the total anmount of a polynmer was assigned to be 100% by
wei ght . Usually, the smaller the CXS value of the polyner, the |l ess an
anmor phous pol yner content, which nmeangga higher stereoregular polyner. 20
3. Bul k getsplurad/pdntidnkyldndeash by reh oa Rohys@ EovandEaseitedtaeeqr di ng
to JIS K-6721 (1966). 4. Conposition analysis 25 (1) Titani um atom content

The titaghdMiaiqMmesetedn bhed SR b@n%ﬁ@ﬁ' GuiYEiSe R ATV E4ls t t4~;% Reageding to

a method conprising the steps of: 1. ecorrp05| ng a solid sanple with
di I uted splddad G dre? us@ﬁdéggaé‘ri aro“%“@ eoﬂg%g’é%@@mﬁ%ﬂé' de
aqueous solution thereto to obtaina qw sarrp measufing a 410 nm

charact e bso on, of, the uid sa u ubIe a
cpect r opttst e SRECTREL TSGR0 Aot ColipElnR ‘Ehd bt eogRutiift
flnd%ng th tltanlun1at n1content fromthe charact erlitlc a so&ptlon

bt aPnact D88 teBFP BT 0 o UPPBO HOIB M o B PG eL S SEREH 0 9P 2)
Al koxy group content The al koxy group content in a solid sanple was
neasur edtH & FWRFE 0 a nethod conprising the steps of: 1. deconposing a
solid sanple with water to obtain a liquid 15 sanple, 2. neasuring a

content of an Altdwigh cdre espbidli eatalyshecemprensnyrobbaimednby| thei d
sanpl e according to a gas chromatography internal standard nmethod, and 3 .

conver t i algpweraner ttiodhne d cont ant malythe sedjeoted 4o sidarss A® yreapmenht ent .
(3) Internal electron donor content The internal electron donor content in
a sol i d sanplis ,wais i sesamed etatdiadt ogash themsdbhdd cadrgiiyisti cgmpbeesteps of :
1 . deconposing a solid sanple with water to obtain a liquid 25 sanple, 2.
ext rlact iwitin thel abbeecmeponentd dilbent itpirémdampbarplus materials.

The solid catalyst <component produced by the
above-mentioned process and separated by solid-liquid
separation is usually washed several times with an inert
hydrocarbon solvent such as hexane and heptane before use for

15 the polymerization. Froma viewpoint of polymerization activity
and stereospecific polymerization ability of the catalyst
obtained, it is particuiarly recommendable to wash the solid
catalyst component separated by solid-liquid separation at 50
to 120C at least one time with a large quantity of a halogenated

20 hydrocarbon solvent such as monochlorobenzene or an aromatic
hydrocarbon solvent such as toluene, and further wash several
times with an aliphatic hydrocarbon solvent such as hexane,
before use for the polymerization.

In the above-mentioned contact, an amount of the diluent

25 usedper contact isusually from0.1ml to 1000 ml, and preferably

from 1 ml to 100 ml, per g of the solid contacted.



43 with a saturated hydrocarbon solvent to obtain an extract , and 3.
-nmeasuring a content of the internal electron donor in the liquid sanple
according to a gas chronmat ography internal standard nethod. 5 5. Pore

vol ume The pore volune of a polynmer was neasured within a pore radius range

of from 45 to 40008 atevedimes tionddTRASHINg| Mirfahodn tNEt Rtk esilvena
porosimeter, a comrercial nane of PORE SIZER 9310 , 10 nmanufactured by

M cr oner bseaspervabhth g YSUAIRy ERbATPI IS 160019 M0l pEBeakaBIOVer

| i ke pol yner was nmeasured according to a nmethod conprising the steps of: 15
di amet or SPRCHL SR LR bRE PREATE sPRRHL AL, HalhEHbiue LRTEren 10!

e MRl GS 08918, EERh %ﬁ? B ?5{9%??5?9 °{‘5?8§E e and 20 3. cal culatlng
Fol | dhi ng SquabiTPAEAGAAE SHh EARFaE }ng 3 4 yrebinpIAR % CHERSPEY (/)

of powder |ike polynmer 25 Exanple 1 44 (a) Pre-treatnent of flqg particle
A 200 n oBtadR Wesably derrmi 3P it A59dn, prefenapbuffrem 0 62 ¢4%Cal unina
havi ng an average primary particle dianeter of 0. 013 ,gym a commerci al
name of Andosore(puafieaablyi igowofipahg: 1858equssa, sal es conpany: Ni ppon
Aerosil) was put therein and vacuumdried at 150C for 8 hours . 12 . 7
MIliliters ofAdiontagltyimetbaro topalr 6idubardy ldmdited, band prefegabdyl uti on
of n-butyl magnesi um chl ori de having a concentration of 2.1 mml /m |,
manuf act firedl Oy5 Yukis Goswis ,Kagpgombpe. prefédablyefromdied thdoeirs ., A10 and
the m xture was brought into contact with one another for 1 hour at ambient

t enpd) at washinget i tadisosaki Aot | S €l Geler By | 0im el C anduprederibayobt ai ned
solid was washed 2 tinmes with each 13 m of di-n-butyl ether, further

washed 2fibiEs tol 130 aaahitdad ,nhAn@mdiexppereahd1yheraaft €6 emmiuitesi.ed,
t hereby 15 obtaining 2.50 g of a solid

An amount used of the halogenation ability-carrying
halogenocompound is usually from 1 to 2000 mol, preferably from
5 to 1000 mol, and more preferably £from 10 to 800 mol, per mol

15 of the titanium atom contained in the solid product.

An amount used of the internal electron donor compound
is usually from 0.1 to 50 mol, preferably from 0.3 to 30 mol,
and more preferably from 0.5 to 20 mol, per mol of the titanium
atom contained in the solid product.

20 The “organoaluminum compound” used in the present
invention means a compound having at least one Al-carbon bond

in the molecule. Typical examples thereof are those represented

by the following formulas:

25 RY’, AlY,., and

R?°R?!1p1-0-A1R??R??



(b) Production of solid product A 500 m flask equipped with a stirrer and
a dropping funnel was purged with nitrogen , and 2 . 50 g of the solid
obtained in the above-nentioned (a), 67.5 m of hexane, 2.05 m (6.00 mmuol)
20 of tetra-n-butoxytitani umand 20.0 (89.3 mmol ) of tetraethoxysilane
were put therein. To the m xture, 45.4"m of a di-n-butyl ether solution of
n- but yl magnesi um chl ori de having a concentration of 2 . 1 mml /m,

manuf act upRe-O¥n XK 0 GEB6I r KH¥RpERdent iy hr Vae LHSWA Lbynd@rdeaPpsd over 2

hours fromthe dropping funnel, while keéping a tenperature in the flask at
5~C. 4554l hataABl Btborn 8hrbba oM Pas &Ml 4toE, I Ky dEr6geas
stirred for 60 mnutes at 5~C, and thereafter further stirred for 60

m nut es aateminerdn talieoatgreup Thardal tier a swimbéd isautiic fyepay & iSnwwas
conducted. The obtained solid product was washed 5 3 tinmes with each 100 mi
of tobuen&3.and the solid product washed was m xed with 50 m of toluene,
thereby obtaining 86 m of a slurry. A concentration of the slurry was

found to be 0.SPEFifiiR examPlas tde hesiar9anaaldiminym gemraunde sol i d
product and an al unina nteat in_the solid produc re calculated to be
15705 amFREFoREey B ik Abe¥enSorryany. SRE BT ety LabrsLndBRooarR on

anal ysi s i e Shunr I I téHq ﬁ%%g d but oxy
group_coﬁ%i%?ge?%P?%%u@%?%@’6?%d&c¥u%3%gipggﬁgﬁto %P%. /%%§8ﬂ£?gﬂf,_29.096
by wei ghtasditky?l H800 iy vt a d' L SRRE! 'a\éehietﬂz?lé@hm_ﬁ.’hﬁﬁluﬁ&aﬁﬂd@f af@l i d
catal yst conmponent A 100 ml flask equipped with a stirrer, a dropping
funndD andii -al tthetryicaiainelnwm shydr gés; vitdilky Yahgeinum Shalides cducheas| urry
obtained in the above (b) was put therein, and 19.3 ml of a supernatant

t her eof vidike thikdenl uminum ghleuide ofmixigirgs (af 73 Olkivr yupingns nandt y|
ether and 16 ml_(0.146 nol) of titaniumtetrachl oride was added thereto,

and a m @R Ipmirpmhaliges suchnpt 9 MR tHRENGF | tr iR LRI YR and 1 .
L2 o o P SRR SRR 018l SOLMETCI foer 29 1
tenper at W ra 4838 d 18 Rfiftbstdhel ARk t H¥h ey 1824 HirfoMiTe Samondthése 3 hours
at 115C . After conpletion of the stirring, solid-liquid

15 trialkylaluminums, mixtures of trialkylaluminums and
dialkylaluminum halides and alkylalumoxanes are preferred.
Triethylaluminum, tri-i-butylaluminum, a mixture of
triethylaluminum and diethylaluminum chloride, and
tetraethyldialumoxane are particularly preferred.

20 As the external electron donor compound used in the present
invention, for example, oxygen-containing electron donor
compounds such as ethers including diethers, ketones, aldehydes,
carboxylic acids, organic acid esters, inorganic acid esters,
organic acid amides, inorganic acid amides and acid anhydrides;

25 andnitrogen-containingelectrondonor compounds suchas ammonia,
amines, nitriles and isocyanates are enumerated. Of these,
inorganic acid esters or diethers are preferred; alkoxysilicon
compunds represented by the following former formula are more

preferred; and alkoxysilicon compunds represented by the

30 following latter formula are particularly preferred.



46 separation was conducted at 115C , and then the obtained solid was
washed 3 tinmes with each 40 m of toluene at 115C. To the washed solid, a
m xture of 10 mM of toluene, 0.45 mM ( 1. 68 mmol) of diisobutyl phthalate,
0. 8mM (4. 73 mol) of 5 di-n-butylgether and 6.4 m (0.0584 nol) of
titaniumtetrachl ori de was added, and the m xture was allowed to react with
one another for 1 hour at 105C . After conpletion of the reaction,
solid-1iquid sepasaiden was conducted at 105 , and the obtained solid was
washed at 105C 2 tines with each 40 ml 10 of toluene . To the washed solid,
a mxture of 1@&*t2°sf (oRt®ene, 0.8 mM (4.73 mmol) of di-n-butyl ether and
6.4 mM (0.0584 nol) of titaniumtetrachl oride was added, and the m xture
was allowed to react with one another for 1 hour at 105C . After conpletion
15 of the reaction, solid-liquid separation vas conducted at 105C , and the
obt ai Bed sol i d Basthestkavetf s £arimds WR hisaz thyirogaion greyr. To
the washed solid, a mxture of 10 m of toluene, 0.8 M ( 4 . 73 nmmol ) of
di - n- but Wavdiniget tarad 6arbdnmtofmslor ad5Birowdn ptof, X 1s adnydnodatbarchl ori de
was added, and the m xture was allowed to react with one another for 1 hour
at 105C atdhischa®npl ettoR®fcdddn erdhnisQnr s6l adnbiset sERafpih® o was
conducted at 105C . The obtained solid was washed at 105C 3 tines with each
40 m of Lot uepe add @nqabeersl dhhNel1 Washedade! tHESs dhd b0l E Al-dHle 25 Of
hexane, andsuccessi vely dried under reduced pressure, thereby obtaining 7.31
g of a s@ld.g ealkalysineqponent (A-1). 47 Titanium atom phthalic acid
ester, ethoxy group and butoxy group contents in the solid catalyst

comppgent were ERUE'Heté’mﬁ@eZﬁtq%nyﬁ@ﬂ; RO. 120 Byc el difar SbL80Y

wei ght and 0. 05% by wel ght, respecti y, and an average primary

part | of e AE! Sldud BELEEN % LANIdeLO daes 248k dBnd by BRlUIIIZRY 1 O Of

propyl en I'rring type stainless § ave was ged with
900 (20 5 Rl Far e AR ILGA Bhodhohisd df e
isopropyl, sec-butyl, tert-butyl and tert-amyl groups;
cycloalkyl groups such as cyclobutyl, cyclopentyl and cyclohexyl
15 groups; cycloalkenyl groups such as a cyclopentenyl group; and
aryl groups such as pheny and tolyl groups are enumerated.

In the above latter formula, R*® is a Cku,hydrocarbon:
group. As R*®, for example, linear alkyl groups such as methyl,
ethyl, propyl, butyl and pentyl groups:; branched chain alkyl

20 groups such as isopropyl, sec-butyl, tert-butyl and tert-amyl
groups; cycloalkyl groups such as cyclopentyl and cyclohexyl
groups; cycloalkenyl groups such as a cyclopentenyl group; and
aryl groups such as pheny and tolyl groups are enumerated.

In the above latter formula, R?® is a C;.,, hydrocarbon

25 group, preferably a C,;.s hydrocarbon group.

Specific examples of the above-mentioned alkoxysilicon



10 and0. 26mol of cycl ohexyl et hyl di net hoxysi | ane werefed therein.
Successi vel y, hydrogen corresponding to a partial pressure of 0.33 kg/cn®
was fed therein. 780 Grans of |iquefied propylene was fed thereto,
thereafter, a tenperature of the auto§bave was raised to 80~ , 15 and

pol yneri zdnjgyune@s carried Qe for 1 hourgiati §epyAfdifle ey Stiae of the
pol yneri zation, the unreacted nononer was rel eased to obtain a polyner .

The pol yrgr. f‘él’%gltgrflidgglﬁggx‘r&‘?{yéﬁ‘é‘ﬁ%ed pr %ﬁ.ls—l'f:re(?:ta-hug%%c{]i?r{et% i?tar?é"er eby

obtaining 1 i K& pol’ypropyl ené. is resdlt, yield

(PP/ Cat) .of .t r l,en I of the solid catal yst conponent was
cal cul at g&ﬁtd%glgég‘f%%ém.%%ogy%% 8’(9/ g). The CXS val ue of the
obt ai ned _pol . ypr | ene s found tQ be 0.92% by weight, [ ~7 ] thereof was
found to ﬁé%fggﬁﬁﬁﬁylﬁﬁa' Oﬁyﬁéﬁépﬁy t hereof was found to be 0.386 g/nl,
and tpe pore 25 volune thereof was found to be 0.193 nm/g. Exanple 2 (d)
Bl ock® cop@RimdutydrnoR trgpx1ddaethogysddangi.ng type stainl ess stee

aut ocl ave was purged with argon, hydrogen corresponding to a parti al

pr essur e tBr¢f-batyd -pPRukyd dimetbexysd leherei n, and 10.25 ng of the solid
catal yst conponent (A-1) obtained in Exanple 1 (c), 1.0 nmol of

tri et hyl &legti-amnlmettiyddimermbloxyisidpokohexyl et hyl di net hoxysi |l ane were fed
therein. To the m xture, 150 g of |iquefied butane and 150 g of 10

| i quefi edeprtopnydethy@ddmetthoklyasridane,a t enperature of the autoclave was
raised to 80C, and polynerization was carried out for 55 mnutes at 80C .
After conplret-amyloh-bReppaldifmethokiis@nankhe unreacted nononer and but ane
were rel eased. Fromthe weight difference of the autocl ave before and after

the polywRkitzahy®0n-batyhalithe®hoR99deanki ke hormopol ypropyl ene was found to
‘be 96 g. The honopol ypropyl ene was found to have [r!]p of 1.47 dl/g.

Successilebﬁtyg_gegpgb?yuagnghBQ9s§ggggLave was kept at 65C , and hydrogen
corresponding™to a partial pressure of 0 . 02 MPa, propylene correspondi ng

to a parEEQErgﬁ@§§UEep958?1§}ﬁﬁ?ﬁo§ s3Rdng m xed gas of ethylene and

propylene (mxing ratio yl enef propylene - 6/4 (nolar ratio))

correspoﬁgh?glggugggﬁghggbgﬁygiighg of 0.49 MPa were fed therein to

initiate pofymeriz mer zati on was continued at 65C of the

autoclavgxgigggﬁg&g£§8r§§§hﬁi%§§bi%§§Ei£¥ supplying the m xed 25 gas to

keep an i1'nner Ssur e ve?hf0. 72 wPa. At
15 cyclobutyl-i-butyldimethoxysilane,

cyclobutyl-tert-butyldimethoxysilane,
dicyclopentyldimethoxyéilane,
cyclopentyl-i-propyldimethoxysilane,
cyclopentyl~i-butyldimethoxysilane,

20 cyclopentyl-tert-butyldimethoxysilane,
dicylohexyldimethoxysilane, cyclohexylmethyldimethoxysilane,
cyclohexylethyldimethoxysilane,
cyclohexyl-i-propyldimethoxysilane,
cyclohexyl-i-butyldimethoxysilane,

25 cyclohexyl-tert-butyldimethoxysilane,

cyclohexylcyclopentyldimethoxysilane,



the tine when yield of an ethyl ene-propyl ene copol yner reached 49 36% by
wei ght (a weight of the block copol yner obtained was assi gned to be 100% by
wei ght ) , unreacted nononers were rel eased to stop the polynerization .
The resultlng pol ymer was dried underggeduced pressure for 1 hour at

anbi ent wlehehg}gegmtﬁ %&%1(1%%9 15Q 5 h%yad&m&%}éyé&qane.

propylene ethylene bl o copo practi cal a mxture of the

283‘3?%? %“?"%’*%mqm%%#ﬁ?% PEiRATs %%%8’5%%%“@%9% 7. 83

dl /g, ens a weight (W 10 of a falling polyner
per un|t ?ﬁﬁg oﬁ %u%gagﬁggggogggqhapgl||ng vol une of 5.62 m/sec.

Conpar at i % & é Producti on_of solid product 15 A 500 m flask
equi pped ePW a*‘?t‘:'t StYIAdme tAPFNSiAG  funnel was purged with nitrogen, and
270 m of hexane, 8.2 n é23 8 mmol ) of tetra-n-butoxytitani umand 80 ni
(357 PmoPhesylcyclapensyy ﬂm&ﬁéwwsélpme t Hardi-Rropyldie thoxyigidanegl n of
a di-n-butyl ether solution of 20 n-butyl magnesi um chl ori de having a
concent r gli-dnbotty2 diemhokysdilaneanuf act dded el -vulktiy l@dedhoxkypidade., , Ltd.
was gradually dropped over 3 hours fromthe dropping funnel, while keeping
a tenper geutebutytimethiyagh eahoxy€ilaAkt,er conpl eti on of the dropping, the
resulting mxture 25 was stirred for 1 hour at 5~C, and thereafter further

stirred fert3bheyletaylanbinokysenpeegt ure. Thereafter solid-liquid 50
separation was conducted. The obtained solid product was washed 3 tines

wth eacmezeob&kygtntgkugyedigmﬁokggigghbq product washed was m xed with
200 m of toluene, thereby obtaining a slurry having a concentration of O

. 1361@/ MeertAbud qegubhtgﬁdgegggpgghgbgg 5 analysis relating to the slurry,
tltanlun1aton1 e? hoxy group and but oxy group contents in the solid product

ooy S Ooh AR A ML O£ DR Sty 0L M e
tert-amyl-n-propyldiethoxysilane,
tert-amyl-n-butyldiethoxysilane,
dicyclopentyldiethoxysilane, dicyclohexyldiethoxysilane,

15 cycohexylmethyldiethoxysilane,
cyclohexylethyldiethoxysilane, diphenyldiethoxysilane,
phenylmethyldiethoxysilane and
2-norbornanemethyldiethoxysilane.

The olefin used in the process for producing an olefin

20 polymer in accordance with the present invention means an olefin
having at least 2 carbon atoms. Examples thereof are linear
mono-olefins such as ethylene, propylene, butene-1, pentene-1,
hexene-1, heptene-1, octene-1 and decene-1; branched
mono-olefins such as 3-methylbutene-1, 3-methylpentene-1 and

25 4-methylpentene-1; vinylcyclohexane; and a combination of two

or more thereof.



10 A 100 m flask equipped wth a stirrer, a dropping funnel and a
thernoneter was purged with nitrogen, 59 ml of the slurry obtained in the
above (b) was put therein, and 32.5 nl of a supernatant thereof was taken
out. A mixture of 0.8 m (4.73 nmol) afy di-n-butyl ether and 15 16 m ( O .

146 nol ) of t&haf‘ﬁé”ﬁxte%terr?tcHb@%b@ﬁoﬁ@sFﬁgf&‘?réaeiﬁtaopol?ﬁl@ﬂ‘éﬁ(iﬁ%%i vely
0.43 mM (2.98 mmol ) of phthalic acid chloride was added thereto. The

t enper at ur.e ai sed to_115 and t.he m xture was stirred for, 3 hours at
150 aPe SERYERRES G ort g SRR "ol HE) e P i o
conducted at 115C _and. then the _obtained_solid was washed 3 ti w th each
20" m of RpBPRetamEriResion ek BLRYnaq  pERpu TR  PHTROEERE 1o RE B
toluene) 0.45 m (1.68 mmol) of diisqbutyl_phthalate, 0.8 m .73 mmol ) of
95, Gt - GOPPRYBEROFARians Of ma (L6884 PLF5 L0 SOGANS o BrACHEOR do was
added, and the m xture was allowed to react wi th one another for 1 hour
at 5105~ PTrAPYAENEoAF| BUEBREeOL BRedrBa&Ni SAMPSBPRE-| | qui d separation was
conducted at 105 C, and the obtained solid was washed at 105C 2 tinmes with
each 40 m of 3slthelefGimpolwenebiad red hylthe pHocassf of Producinl
toluene, 0.8 M ( 4. 73 mmol ) of di-n-butyl ether and 6 . 4 mM ( 0 . 0584
nol ) of ahi baafim pelymehn| dni decoadanddedithntihehprasentr énwastdlonowed to
react with one another for 1 hour at 105C . After conpletion of the

reacti onpreskeirdeliad 8 meRriadneORonapotonducdailaaiopdlymerl 0 faa thikled
obt ai ned solid was washed at 105C 2 tines with each 40 nl of toluene. To

t he washgde§®hi €onBa it Xidgrylldhdrlasoh halhedsmpéhént] Wit ol hawd h of
di -n-butyl ether and 6.4 nl (0.0584 nol) of titaniumtetrachl oride was

adderp aﬁgly?goﬁyzgﬂéecﬁggtghlgg@qcéérgg react with one another for 1 hour
at 105'C . Arter conpletion of the reaction, solid-Iiquid separation was

conduct ed at 183Lined N€a®PLRs NEGpS Hhdr 86t ¥2aB8p! tABSErdckisdEgoM th each
40 mM of toluene, thereafter fur?her washed 3 tines with each 40 ml of

L, pEEGHR DY o SRSy R et BECERA20
invention, there are exemplified a copolymer of at least two
olefins selected from the group consisting of ethylene and the

15 above-mentioned «& -olefins; a copolymer comprising a

polymerization unit of an olefin and a polymerization unit of

a compound having a polyunsaturated bond such as a conjugated
diene and a non-conjugated diene; and a block copolymer.

The process for producing an olefin polymer in accordance

20 with the present invention is particularly suitable for the

production of a block copolymer having a polymerization unit

content of an olefin selected from the group consisting of

ethylene and @ -olefins having 4 to 10 carbon atoms of 1 to 20%

by weight, preferably 2 to 15% by weight (a weight of the block

25 copolymer is 100% by weight), which block copolymer is obtained

by a process comprising the steps of:



Titaniumatom, phthalic acid ester , ethoxy group and butoxy group
eontents in the solid catal yst conponent were found to be 2.25 by wei ght,
10.8 by weight, 0.05 by weight and 0.16% by wei ght, respectively. 25 (d)
Pol yneri zation of propylene A 3-literggtirring type stainless steel

autocl ave was 1,52 priéheso Whdrs , angopvdendy oftd he sltad ncat ajyst
conponent (A-2 ) obtained H?ﬁthe glg%ve ?c)ﬂ),y 2. 6 mol of triethylalum num

and 0 . ag,nquy#ﬁr 'eQIée,Xa&?Ebgo%ri?m%&&inlgaﬁ%m&ésﬂafamsféﬁin

Successi vel y, ogéen correspon 0 a partial pressure of 5 0.33 kg/cnz
was fed therein.. 780 ms_of ligquefjed propylene. was fed theret a

t enper at FE S rgﬂ‘t%sfaa%°%scq9r§fs%‘ai¥% %‘%e%%y LoRg 68%92??;%1?}%% was
carried qut for ,1 hour at 80C . After conpletion of fhe polynerization, the
unr eact eg‘%ﬁ‘cﬂrér t\?/aiolﬁaf PBa@Eﬂm?o£%b?€F?1f% ?)o‘f%#mel"ﬁeipo‘l’ T Was
dried_under reduced pressure at 60~ for 2 hours ) thereby obtaining 229 g
of poRderthg KePRLYNRF 1AL LoR 1SrFRRTLAA LUteER(as t]isatd gHPRERNILE1Re

pol ypropyl ene per g of the solid catal yst conponent was cal cul ated to be
229 g/ 4. Xhafp pobyseniegtépn upd toan e ohsed dsilefin HRthieRRPYEYNYFE opy| ene
was found to be 0.49 by weight, [ ~7 ] thereof was found to be 2.04 dl/g,

t he bul k Adzeschestinet swirenibanoihdyt webgh. ¢ &vegiaht, ofnthe eopelymeo| une

t hereof was found to be 0.104 nl/g. 20 Conparative Exanple 2 (d) Bl ock
copol ynelA st 100 3Abgneelight) , sandr a ngopypemser ok nd¢@skest e the delevlke was
purged with argon, hydrogen corresponding to a partial pressure of 0.08 MPa

was i nt r edpedgnierebbitainaeddind. e Mextf flold osdingds2epcatatyets £oopohent (A-2
) obtained in Conparative Exanple 1 ( ¢ ) , 1.0 nmmol of triethylal um num

and 901 rplosef by webgheychohexyhet by eheed hooly stdpoByer €1 ¢ etodhesgi n. To
the m xture) 150 g of |iquefied butane and 150 g of |iquefied propylene
vere fedyigheho, adgt enperature of the
2. copolymerizing propylene and an olefin selected from
the group consisting of ethylene and ¢ -olefins having 4 to 10
carbon atoms in the presence of the homopolypropylene or the
15 copolymer A obtained in the above step to obtain a copolymer
B, thereby obtaining the block copolymer, wherein the
copolﬁerization 1s carried out so as to satisfy a condition
that apolymerizationunit content of saidolefinin the copolymer
B reaches from 10 to 60% by weight (a weight of the copolymer
20 B is 100% by weight), and a copolymer B content in the block
copolymer reaches from 2 to 60% by weight (a weight of the block
copolymer is 100% by weight).
In the process for producing an olefin polymer in
accordance with the present invention, a method for contacting

25 the solid catalyst component for olefin polymerization, the

organoaluminumcompound and the external electron donor compound



aut ocl ave was raised to 80C, and polynerization was carried 5 out for 40
mnutes at 80~ . After conpletion of the polynerization, the unreacted
nononer and butane were rel eased. Fromthe weight difference of the

autocl ave before and after the pol ymeggzation, yield of powder like

honmopol ypriapyded anb@sekamdifiot iend Ohod caPad 1068 FI MimPH IRt as: found to
have [~7] P of 1.57 dl/g. 10 Successively, a tenperature of the autocl ave

was kept riler@oare I QAL COLERSPARFNIA (2 )2aRAELNSH ¥ Wigipf O .
02 MPa, propylene corresponding to a partial pressure of 0.21 MPa and a

m xed gagpQf s‘EEE%’%?WﬁiQ{&Q pfrgél)yalt%{?e-(nrg 'i’l%é&‘t%d?n&fclné{m 't%‘%’gﬁh}%%e”e -

6/4 (rmol ar rati corresponding to a parti a essure of a were

fed therein_ to.i.nitiate polvynerd zation. ., Pal izat] tji nued at 65C
of 't ho. narem gt ohe’aso e Beedi biRe1y X o Ho0e el e dE S Wl lEh oL 500
of the, aytocl ave at en yield

keep an i nne ressure O.?2I\/Pa.€ite j e
of ot ot APRckal 7t BRI PEAeCeBRbL SHas THRGHER 95 SABaBYtALY grReL PR of
t he bl ock copol ynmer obtai ned was assigned to be 100 by wej ght ) ( unreacted
nonomner sa\?@f*’é‘W@P&&géﬁdtc(?“wrt%t‘béwefdﬁ%qn‘W\%S%E BIQOiHK@Cd'oI ymer
was dried under reduced pressure for 1 hour at anbient tenperature, thereby
obt ai ni n§hedBo wd tf onep@EMthdy Kehgrabyl evikerehy| the @bovie -renddiesiegrer
(practically, a mxture of the honopol ypropyl ene and t he et hyl ene-propyl ene
copol ynecpmponbatshmapl bekdédpdkednwithad poivepht gm Oot2.05 dl/g, [ n ]sr
O 2. 97 dl/g, a bulk density of 0. 316 g/nm, a weight (W of a falling
pol ymer per unit isndesirédlthgtsehe &rddanpablfi nthevalarmd yesft Io5Xhd /sec. 5
Clainms 55 1. A solid catal yst conponent for ol efin polynerization, which
has B ti palymeratamioa wagsesi im tii®embavethaitienadanetibod f(iljeapar ticl e,
and an average primary particle diameter of at least 1.5 times an average
primary pRetfeéeifly yEeittle ebmbbaehitdetparié PdElymerization vessel in
the above-mentioned method (2) are carried out in an inert gas
such as nitrogen or argon under water free conditions.
The catalyst obtained by the process in accordance with
15 the present invention may be used by itself for polymerization
of an olefin (said polymerization is hereinafter referred to
as "real polymerization"). Alternatively, a pre-polymerized
polymerization catalyst obtained by the below-mentioned
pre-polymerization of the above-mentioned catalyst may be used
20 for the real polymerization.
The pre-polymerized polymerization catalyst can usually
be obtained by polymerizing (namely, pre-polymerizing) a small
amount of an olefin in the presence of the above-mentioned solid
catalyst component and organcaluminum compound. As a

25 pre-polymerization process, it is recommendable to carry out

a slurry polymerization process, wherein an inert hydrocarbon



2. A process for producing a solid catal yst conmponent for 10 olefin

‘pol yneri zation having a titaniumatom a magnesiumatom a chlorine atom a
fine particle, and an average primary particle dianeter of at least 1.5
times an average primary particle diagpeter of the fine particle, which
‘conpri sesuéhas Prepand, bdﬁané eﬂb‘ébﬁﬁaﬁetbbﬁ'%'aﬁ@ GRuHthdePhegRb ¢d by the
15 followng formula | an organomagnesi um conpound in the presence

f fi I bopd t
obtain Tsﬁ?é%éﬁr‘ﬁ%ﬁ%?e "’%’ %*I%gﬁgloénf?%tn?%%‘%?hm SPYijfeats habuPand O
hal h I I d

20 88%8%%@3%3% 21?% VR BBttt i e PR BRIBe Bt hen: for
ol efin p0|3\1’m°-‘rl ?éf%RZ Ol i X2 C1l ~a X2 r 56 vvhereln"a" is a

nunber ?‘be hydr ocarbon group having 1 to 2 0 carbon atons :
Xz ig a hal ogen atom or a hgdr ocar byl oxy group having 1 to 20 carbon atons
; all of XN n@eyRt t € Shfeosg2dPrALlEFdRUM COMPONRda gtk rin sthe The
process for producing a solid catalyst conponent for olefin polynerization
accor di Rre A Emen Zqtigreds usaaldvofremd - 2 He ﬂpﬁemﬁértPJé‘Pge abl¥ie step (
i ) isfromO. 1tol. 5 g per mol of titaniumcontained in the titanium
conpoundf¥om thé $pep0dongl, and pantipnderdy poeferablyifinpm lsbbi d0¢at al yst
conponent for olefin polynerization according to Claim2, wherein the

hal ogenammlppeandndiasf hehtl bgehamiatormabohtdinedinatins satl ildeastalpstdne

hal ogenoconpound sel ected fromthe group consisting of an organic acid

hal i de, eomorerithd havi ng a Ti - hal ogen bond, a hal ogenoconpound of the

G oup 13 elenents and a hal ogenoconpound of the Group 14 elenents. 20 5. A

progess for pragdasiongtacsothd ¢lad@ly PreLYanRii ded 16l €518109! FHGmi zat i on
having a titaniumatom a magnesiumatom a chlorine atonji a fine particle,

and an ayeyR@e PiOORS Y pPaELrabe vy AGRIEI P00 @ASEnd. Patti@S1AP1IRVEr age
primary particle

preferablyfrom0.1t0200g, pergofthesolidcatalyst component.
A slurry concentration in the above-mentioned slurry
polymerization process is preferably from 1 to 500 g-solid
15 catalyst component/liter-solvent, and particularly preferably
from 3 to 300 g-so0lid catalyst component/liter-solvent. A
pre-polymerization temperature is preferably £rom -20 to 100TC,
and particularly preferably from 0 to 80°C. A partial pressure
of the olefin in a gas phase of the pre-polymerization is
20 preferably from 0.01 to 20 kg/cmz, and particularly preferably
from 0.1 to 10 kg/cmz. However, said partial pressure is not
limited to an olefin, which is liquid under the pressure and
at the temperature of the pre-polymerization. A
pre-polymerization period of time is not particularly limited,

25 and preferably usually from 2 minutes to 15 hours.

As a method for feeding the solid catalyst component, the



di anmeter of the fine particle, which conprises the steps of: 25 (i)
s+educing a titanium conpound represented by the followng formula [ | ]

wi th an organomagnesi um conpound in the 57 presence of an organosilicon
conpound having an Si-0 bond, an est conpound and a f ine particle to

obtain a §pgasloRl @fthehm coﬁ\EGuf)Wa)ndGQ{E 8tLENg inh® $prédppiPREEizadion
hal ogenoconpound 5 havi ng hal ogenation ability and an |nternal el ectron

donor Ccorgpey! 1%%:@&@@&&?;&{1&%%0@% mgtheaé 015 m§fﬂ&'t¥§s€85§°nent
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2. Proportion of 20C xylene-soluble portion (CXS value (% by
weight))

A proportion of a 20C xylene-soluble portion in a polymer

15 was measured, provided that the total amount of a polymer was

assigr;ed tobe 100% by weight. Usually, the smaller the CXS value

of the. polymer, the less an amorphous polymer content, which

means a higher stereoregular polymer.

20 3. Bulk density (g/ml)
A bulk density of a polymer was measured according to JIS

K-6721 (1966).

4. Composition analysis
25 (1) Titanium atom content

The titanium atom content in a solid sample was measured
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The alkoxy group content in a solid sample was measured
according to a method comprising the steps of:

1. decomposing a solid sample with water toobtaina liquid

15 sample,

2. measuring a content of an alcohol corresponding to the
alkoxy group in the liquid sample according to a gas
chromatography internal standard method, and

3. converting the alcohol content obtained into an alkoxy

20 group content.
(3) Internal electron donor content

The internal electron donor content in a solid sample was
measured according to a method comprising the steps of:

1. decomposing a solid sample withwater toobtaina liquid

26 sample,

2, extracting a soluble component in the liquid sample



10L' t! 109& ()- 9®! 109& ()-s"9! 109& ()- 9! 109%& ()- @L0%& ()-f
P@10% @& ()-f & hCCC' DSDDIE~_ @ 10L3#109%&' () -

LI 110%&' ()- S/ 1 109%&' ()-L9-t! 10%& () - L3+t 1 109 ()-)#10% () - DD
ECEDEEEFEEE_ @10 I'L! 109 ()- !<, | %40%a()- 10 10

10&9s! 1098 ) %M&Pa@edhyd%'cﬂa(}%n( koé&éﬁ%ﬁ:&%@a@n an extract, and
10L° 1 109 () - L' 110%& ()- LI 10%

@109 () - 109%& ( ;
1098 ()-L "1 10@& %\?aﬁ%}?lﬁ‘é}:()ﬁﬂé%% %ﬁ;?) RO R RO T T IRAR
dE_@ 1001Q0%& 1 ) %
" F100&: ()Q’IGI Jakudar St aefishdtng 5&%)9‘;@&@%@%‘%% ’%3”“31
T#109%& () 5M 10% % o%\'\;: 10%& () - JKLKKKL, LdEnbA 10 L!'109B& ()-L:!109B& ()-Y
@#10%8&' ? 10%8&' ()-LM 109B& () -, LZLLLMNTNdEnbA 10
L$: 11 %B&f() "#109B& ()-9, !109B& () - 9#10%B&f()-310%B&f()-L,
109B&? () - TNNNCAO*OOdENbA 10
1G109BE& () -& 109B& () -, #109B&' () -& '109B& ()-&(:!109B& ()-&& ! 109B& () - OOP
| PPPPPPd¥NCPPFe voBumeB 10B: ! 109B&' () -
f8M 109B&' ()-6! 109B& ()-4"!109B& ()-2s!109B& ()-P QCQRQARRcDYNC 10
s10% & () - S#H10%h&' pdre WA DIAE' ¢ -aCplolFies’ waslpeasguEed within a pore
{YYd0%2b& () - - R&R) RbRRRSAEYNC 10
T 10% &ri)dd uls! (g elb £ )Eroim 4% % & 000400 Ea{ g toldfe&c()ry3injection
10% & () - S*NSSSSATUTAEYNC
method using a porosimeter, a commercial name of PORE SIZER 9310,

10 manufactured by Micromeritics.

6. Falling volume (ml/sec)
The falling volume of a powder like polymer was measured
according to a method comprising the steps of:

15 1. falling down a powder like polymer spontaneously from
a funnel (lower diameter of the funnel = 8 mm, angle of the funnel
= 40° 5 used for measuring the above-mentioned bulk density,

2. measuring a weight (W) of a falling powder like polymer
per unit time (g/sec), and

20 3. calculating the falling volume of the powder like

polymer per unit time by the following equation.

Falling volume (ml/sec)
= W (g/sec)/bulk density (g/ml) of powder like polymer
25

Example 1
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##109B& 4nd fiiehjniletureBW&s brought into contact with one another for
1 hour at ambient temperature. Thereafter solid-liquid
separation was conducted. The obtained solid was washed 2 times
with each 13 ml of di-n-butyl ether, further washed 2 times with
each 13 ml of hexane, and thereafter vacuum-dried, thereby
15 obtaining 2.50 g of a solid.
(b) Production of solid product
A500ml flask equippedwithastirrer and a dropping funnel
was purged with nitrogen, and 2.50 g of the solid obtained in
the above-mentioned (a), 67.5 ml of hexane, 2.05ml (6.00 mmol)
20 of tetra-n-butoxytitanium and 20.0 ml (89.3 mmol) of
tetraethoxysilane were put therein.
To the mixture, 45.4 ml of a di-n-butyl ether solution
of n-butylmagnesium chloride having a concentration of 2.1 mmol
/ml, manufactured by Yuki Gosei Kogyo Co., Ltd. was gradually

26 dropped over 2 hours from the dropping funnel, while keeping

a temperature in the flask at 5C.
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slurry. A concentration of the slurry was found tobe 0.175 g/ml,
and on the basis thereof, yield of the solid product and an alumina
content in the solid product were calculated to be 15.0 g and
10 17% by weight, respectively.
As a result of a composition analysis using a part of the
slurry, titanium atom, ethoxy group and butoxy group contents
in the solid product were found to be 1.70% by weight, 29.0%
by weight and 3.68% by weight, respectively.
156 (c) Production of solid catalyst component
A 100 ml flask equipped with a stirrer, a dropping funnel
and a thermometer was purged with nitrogen, 45.7 ml of the slurry
obtained in the above (b) was put therein, and 19.3 ml of a
supernatant thereof was taken out. A mixture of 0.8 ml (4.73
20 mmol) of di-n-butyl ether and 16 ml (0.146 mol) of titanium
tetrachloride was added thereto, and a mixture of 1.19 ml (8.25
mmol) of phthalicacidchlorideandl.19 ml of toluene was dropped
thereto over 5 minutes, while keeping the temperature of the
flask at 80°C. After completion of the dropping, the temperature

25 was raised to 115C, and the mixture was stirred for 3 hours

at 115C . After completion of the stirring, solid-liquid
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ml (1.68 mmol) of diisobutyl phthalate, 0.8 ml (4.73 mmol) of
di-n-butyl ether and 6.4 ml (0.0584 mol) of titanium
tetrachloride was added, and the mixture was allowed to react
with one another for 1 hour at 105C. After completion of the
reaction, solid-liquid separation was conducted at 105C, and

the obtained solid was washed at 105C 2 times with each 40 ml

of toluene.

To the washed solid, a mixture of 10 ml of toluene, 0.8
ml (4.73 mmol) of di-n-butyl ether and 6.4 ml (0.0584 mol) of
titanium tetrachloride was added, and the mixture was allowed
to react with one another for 1 hour at 105C. After completion
ofﬁhereaction,solid—liquidseparationwasconductedathSTL

and the obtained solid was washed at 105C 2 times with each

40 ml of toluene.

To the washed solid, a mixture of 10 ml of toluene, 0.8
ml (4.73 mmol) of di-n-butyl ether and 6.4 ml (0.0584 mol) of
titanium tetrachloride was added, and the mixture was allowed
to react with one another for 1 hour at 105C. After completion
ofthereaction,solid-liquidseparationwasconductedatIOSTL
The obtained solid was washed at 105C 3 times with each 40 ml
of toluene, thereafter further washed 3 times with each 40 ml
of hexane, andsuccessivelydriedunder reducedpressure, thereby

obtaining 7.31 g of a solid catalyst component (A-1).
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(d) Polymerization of propylene
A 3-liter stirring type stainless steel autoclave was
purged with argon, and 4.86 mg of the solid catalyst component
(A-1) obtained in the above (c), 2.6 mmol of triethylaluminum,
10 ando.26mmolofcyclohexylethyldimethoxysilanewerefedtherein.
Successively, hydrogen corresponding to a partial pressure of
0.33 kg/cm? was fed therein.
780 Grams of 1liquefied propylene was fed thereto,
thereafter, a temperature of the autoclave was raised to 80T,
15 and polymerization was carried out for 1 hour at 80C. After
complefion of the polymerization, the unreacted monomer was
releaéedtoobtainapmlymer.Thepolymerwasdriedunderreduced
pressure at 60°C for 2 hours, thereby obtaining 110 g of powder
like polypropylene. From this result, yield (PP/Cat) of the
20 polypropylene per g of the solid catalyst component was
calculated to be 110 g/4.86 mg = 22,600 (g/g).
The CXS value of the obtained polypropylene was found to
be 0.92% by weight, [ 7 ] thereof was found to be 2.10 dl1/g, the
bulk density thereof was found to be 0.386 g/ml, and the pore

25 volume thereof was found to be 0.193 ml/g.
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purged with argon, hydrogen corresponding to a partial pressure

5 of 0.08 MPa was introduced therein, and 10.25 mg of the solid
catalyst component (A-1) obtained in Example 1 (c), 1.0 mmol

of triethylaluminum, and 0.1 mmol of

cyclohexylethyldimethoxysilane were fed therein.

To the mixture, 150 g of liquefied butane and 150 g of

10 liquefied prppylene were fed thereto, a temperature of the
autoclave was raised to 80C, and polymerization was carried

out for 55minutes at 80°C. After completion of the polymerization,

the unreacted monomer and butane were released. From the weight
difference of the autoclave before and after the polymerization,

15 yield of powder like homopolypropylene was found to be 96 g.
The homopolypropylene was found to have [ 7 ]p of 1.47 dl/g.
Successively, a temperature of the autéclave was kept at

65C, and hydrogen corresponding to a partial pressure of 0.02
MPa, propylene corresponding to a partial pressure of 0.21 MPa

20 and a mixed gas of ethylene and propylene (mixing ratio of
ethylene/propylene = 6/4 (molar ratio)) corresponding to a
partial pressure of 0.49 MPa were fed therein to initiate
polymerization. Polymerization was continued at 65C of the
autoclave temperature, while continuously supplying the mixed

25 gas to keep an inner pressure of the autoclave at 0.72 MPa. At

the time when yield of an ethylene-propylene copolymer reached
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the ethylene-propylene copolymer).
The block copolymer was found tohave [ 1) Jp.gp0f 1.96 d1/g,
[71er of 2.83 dl1/g, a bulk density of 0.406 g/ml, a weight (W)
10 of a falling polymer per unit time of 2.28 g/sec, anq a falling

volume of 5.62 ml/sec.

Comparative Example 1
(b) Production of solid product
15 A500ml flask equippedwithastirrer and a dropping funnel
was pufged with nitrogen, and 270 ml of hexane, 8.2 ml (23.8
mmol ) lof tetra-n-butoxytitanium and 80 ml (357 mmol) of
tetraethoxysilane were put therein.
To the mixture, 181 ml of a di-n-butyl ether solution of
20 n-butylmagnesium chloride having a concentration of 2.1 mmol
/ml, manufactured by Yuki Gosei Kogyo Co., Ltd. was gradually
dropped over 3 hours from the dropping funnel, while keeping
a temperature in the flask at 5C.
After completion of the dropping, the resulting mixture
25 was stirred for 1 hour at 5C, and thereafter further stirred

for 3 hours at ambient temperature. Thereafter solid-liquid
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be 2.06% by weight, 42.0% by weight and 3.62% by weight,
respectively.
(c¢) Production of solid catalyst component

A 100 ml flask equipped with a stirrer, a dropping funnel
and a thermometer was purged with nitrogen, 59 ml of the slurry
obtained in the above (b) was put therein, and 32.5 ml of a
supernatant thereof was taken out.

A mixture of 0.8 ml (4.73 mmol) of di-n-butyl ether and
16 ml (0.146 mol) of titanium tetrachloride was added thereto,
and successively 0.43 ml (2.98 mmol) of phthaiic acid chloride
was added thereto.

The temperature was raised to 115C, and the mixture was
stirred for 3 hours at 115C. After completion of the stirring,
solid-liquid separation was conducted at 115C, and then the
obtained solid was washed 3 times with each 40 ml of toluene
at 115TC.

To the washed solid, a mixture of 10 ml of toluene, 0.45
ml (1.68 mmol) of diisobutyl phthalate, 0.8 ml (4.73 mmol) of
di-n-butyl ether and 6.4 ml (0.0584 mol) of titanium

tetrachloride was added, and the mixture was allowed to react
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®

15 to react with one another for 1 hour at 105C. After completion
of the reaction, solid-liquid separation was conducted at 105C.

The obtained solid was washed at 105C 3 times with each 40 ml

of toluene, thereafter further washed 3 times with each 40 ml
of hexane, andsuccessivelydriedunderreducedpressure, thereby
20 obtaining 6.70 g of a solid catalyst component (A-2).
Titaniumatom, phthalicacidester, ethoxy groupandbutoxy
group contents in the solid catalyst component were found to
be 2.25% by weight, 10.8% by weight, 0.05% by weight and 0.16%
by weight, respectively.
25 (d) Polymerization of propylene

A 3-liter stirring type stainless steel autoclave was
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polypropylene per g of the solid catalyst component was
calculated to be 229 g/4.22 mg = 54300 (g/g).

15 The CXS value of the obtained polypropylene was found to
be 0.49% by weight, [ 7] thereof was found to l.ae 2.04 d1/g, the
bulk density thereof was found to be 0.448 g)ml, and the pore

volume thereof was found to be 0.104 ml/g.

20 Comparative Example 2
(d) Block copolymerization
A one-liter stirring type stainless steel autoclave was
purged with argon, hydrogen corresponding to a partial pressure
of 0.08 MPa was introduced therein, and 7.35 mg of the solid
25 catalyst component (A-2) obtained in Comparative Example 1 (c),

1.0 mmol of triethylaluminum, and 0.1 mmol of



10T 10T 10Ts9109F& () - 610%0& () - &4109F& () - TLAE_ @

10T s! 1090°& ()-109F& ()-"L! 109%& ()-|

SH109& () - y1094& () - 109%& ()-)epr?_@ 10T" 109%7& ()-!°

LI 109 ()-L1109GZ& ()-10 s ! 10%& ()-55410%& ()- 10%& ()-pGY}aB @

"10Ts09108¢ &l éhexylethyldimethoxysilane were fed therein.

S, 310%&' ()- S, 3109%F& ()- *: 1094& ()-9@®s! 109%4& ()- 9% 10%& () -, 7nopquj _=

10T! B&10% | & (vo t]l{éTni]aQ{-Eu]I(éT &95110 &£ 1161ub@%EE bhthhe and 150 g of

21 109& ()-2! 10%7& ()-*; =LdEj = 10T! B10%| & () - 10%4] & () -

S109%| & | % +FAE)

T0%] & § J{%%;ﬁ‘l(% %% é%%%g% f‘g&% L% & ot FUE témddd B of the

10%| & ( 0%| & sM 10%il

ToT! B #1%/& T4 ABIEAIEY (0 ROy <SPS PEkERATIARELPp. vas carried
“$1_109%4| &' é) F' #1094 & ()--E| dYNC 10T! 104 104

104| é&gl‘ﬁd/& r(%o%ﬁlﬁﬂ/ﬁﬁ%‘a(g)sos 9 AFhAREQNR DY /arr&f(ﬁheaqum%}%?t%@}l[ <YNC

10T&M 10%) &' ()| PEGL0% | & () -1 FGH10%| 4 & () -9 M 109 & () - Y10%| & () - ! Fz

109&' () - i euax@g,qe ed monomer dnd butane were released. From t e weigh

10Ts! 10%4| & ()-&M 10%4| & ()-& ! 10%4| & () -#10%4] & ()-9!10%4| & ()-& ! 10%}] & (
)-Yd EYNG@lifference of the autoclave before and after the polymerization,

10Tf, #109%| & () - *L!'10%4| & ()-VY(s!10%}| & ()- S&10%t| & ()-&9$S10%t| & () -

"10%| & Y)eBhOESPorELr1dike| honopplypropylene was found to be 106 g.

10| | ' ~s6#10% | & ()-4s!10%| & ()-2t!110%| & ()-!'V

. S!110% | R € )homsd ddlP#p RO iy EaiRe DRBs Adurld| to SMIHUR 1) of 1.57 dl/g.

#1098 () -: 110968 () -:!110%G& ()-sY 110%& () - | &10% [ & ()-[ 1dEPB4 10 10| |

3LN00%EE () - 1S0068R o 9 - vIINR a( Y empl +8YE8EE (OFf shkel1OMEBEave &dDKERt( at1NFAEPB4

10 10| ] L( '109%& ()-Ly&t!109%:& ()- $10%& ()-3"10%% ()- @

10%& ()65%L! ARGy dno FAERRArHApHNding to a partial pressure of 0.02
MPa, propylene corresponding to a partial pressure of 0.21 MPa
and a mixed gas of ethylene and propylene (mixing ratio of
ethylene/propylene = 6/4 (molar ratio)) corresponding to a

15 partial pressure of 0.49 MPa were fed therein to initiate
polymerization. Polymerization was continued at 65C of the
autoclave temperature, while continuously supplying the mixed
gas to keep an inner pressure of the autoclave at 0.72 MPa. At
the time when ylield of an ethylene-propylene copolymer reached

20 34% by weilght (a weight of the block copolymer obtained was
assigned to be 100% by weight), unreacted monomers were released
tostop thepolymerization. The resultingpolymerwas dried under
reduced pressure for 1 hour at ambient temperature, thereby
obtaining 160 g of a powder like propylene-ethylene block

25 copolymer (practically, a mixture of the homopolypropylene and

the ethylene-propylene copolymer).
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2. A process for producing a solid catalyst component for
10 olefin polymerization having a titanium atom, a magnesium atom,
achlorine atom, a fine particle, and an average primary particle
diameter of at least 1.5 times an average primary particle
diameter of the fine particle, which comprises the steps of:
(1) reducing a titanium compound represented by the
15 following formula [I] with an organomagnesium compound in the
presence of a fine particle and an organosilicon compound having
an Si-O bond to obtain a solid product, and
(1i) contacting the solid product, a halogenocompound
having halogenation ability and an internal electron donor

20 compound with one another to obtaining the solid catalyst

component for olefin polymerization,

X2
|
R2~€o———T|i9—x2 [1]
X? '
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(1).

4, The process for producing a solid catalyst component
for olefin polymerization according to Claim 2, wherein the
halogenocompound having halogenation ability contains at least
15 one halogenocompound selected from the group consisting of an
organic acid halide, a compound having a T;-halogen bond, a
halogenocompound of the Group 13 elements and a‘halogenocompound

of the Group 14 elements.

20 5. A process for producing a solid catalyst component for
olefin polymerization having a titanium atom, a magnesium atom,
achlorine atom, a fine particle, and an average primary particle
diameter of at least 1.5 times an average primary particle
diameter of the fine particle, which comprises the steps of:

25 (i) reducing a titanium compound represented by the

following formula {I] with an organomagnesium compound in the
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component for olefin polymerization,

X2
I
Rz—éo—Tlia—-x'“’ [1]
X2 ’

wherein “a” is a number of 1 to 20; R? is a hydrocarbon group

10

having lto20carbonatoms; X*isahalogenatomor ahydrocarbyloxy
group having 1 to 20 carbon atoms; and all of X* may be the same
or different from one another.
15
6. The process for producing a solid catalyst component
forolefinpolymerization accordingtoClaim5, wherein an amount
of the fine particle in the step (i) is from 0.1 to 1.5 g per
mmol of titanium contained in the titanium compound in step (i).
20
7. The process for producing a solid catalyst component
for olefin polymerization according to Claim 5, wherein the
halogenocompound having halogenation ability contains at least

one halogenocompound selected from the group consisting of an
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an external electron donor compound with one another.
10
9. A process for producing a catalyst for olefin
polymerization, which comprises the step of contacting the solid
catalyst component for olefin polymerization obtained by the

process according to Claim 5, an organoaluminum compound and

15 an external electron donor compound with one another.

10. A process for producing an olefin polymer, which
comprises the step of polymerizing an olefin in the presence
of the catalyst forolefinpolymerizationobtained by the process

20 according to Claim 8.

11. The process for producing an olefin polymer according
to Claim 10, wherein the olefin contains at least one selected
from ethylene and & -olefins.

25

12. A process for producing an olefin polymer, which



59
comprises the step of polymerizing an olefin in the presence

of the catalyst forolefinpolymerizationobtained by the process

according to Claim 9.

13. The process for producing an olefin polymer according
to Claim 12, wherein the olefin contains at least one selected

from ethylene and ¢ -olefins.



