; LMNCe3e2, 6T2 SCOLI D CATALYST COVPONENT AND CATALYST FOR POLYMERI ZATI ON OF
OLEFINS Technical Field The present invention relates to a solid catal yst

Bolymer having & hion st or eoregurari 1y in 5 nion 10-yi elMNCHMIEY

ide a
rel at es

to a solid catal yst conponent and catal yst for polynerizati egs&l ol efins,
whi ch shows high activity and also can control a formng rate of a polyner

having a | ow nol ecul ar wei ght or aprewssli-amaenegul arity ble in
a polynerization solvent at a low |level at a slurry 1~, lm “mmm |En of

propyl ene. Techni cal Background In the polynerization of
proposal s have hitherto been made for a solid catl al yst conp

cont ai ni ng magnesi um titanium an el ectron donor conpound and hal o en as

essential CHpOhRBARIRT LPIRBEILT AP CATAFFISINgORz EPLSHEST Z48{d ON
co-polymeri zation of olefins tn the presence of a catal yst for
pol yrmeri zatoxer S ol efi ns conprising said solid catalyst conponent, an

organi ¢ al um num conpound and an organic silicon conpound. For exanpl e,
JP- A-57-:63310 and JP-A-57 63311 (The term"JP-A" as used herein nmeans an
"unexami ned publ i shed Japanese patent application”) propose a process for

10

20

Technical Field

The present invention relates to a solid catalyst
component and catalyst for polymerization of olefins, which
can provide a polymer having a high stereoregularity in a high
vield, further, relates to a solid catalyst component and
catalyst for polymerization of olefins, which shows high
activity and also can control a forming rate of a polymer havaing
a low molecular weight or a low stereoregularity which is
soluble 1n a polymerization solvent at a low level at a slurry
polymerization of propylene.
Technical Background

In the polymerization of olefins, many proposals have
hitherto been made for a solid catalyst component containing
magnesium, titanium, an electron donor compound and halogen
as essential components and a process for the polymerization
or the co-polymerization of olefins 1n the presence of a
catalyst for polymerization of olefins comprising said solid

catalyst component, an organic aluminum compound and an organic



pol ynerizing an olefin having 3 or nore carbon atons using a catal yst
conprising a solid catal yst conponent containing a magnesi um conpound, a
-titani um conpound and an el ectron donor conpound, an organi c al um num
conpound and an organi c silicon conpound having Si-O C bond. JP-A-63-92614
proposes a solid catal yst conponent for 10 pol ynerization of olefins
prepared by bringing a dialkoxymagnesium a diester of an aromatic

prepar ed by bri k 2 di ester, of an -
PR o o e e S L ot S L S R T

for 1-~ polymerizing olefins_conprisin solid catal yst conponent prepared
by contactifipPti th?ﬁ%rﬁ?@?ra%%‘[‘%‘r)i% '\’/\7??% RereipMERBR £Br nERSKpmIned

di et hoxymagnesi um wi t h an al kyl benzene, addi ng phthalic dichloride thereto
to react teubltiasdied Jopkedserpavert anmd ifaatit" )c progcisieny pdveasss bt ng
solid product v(> with titaniumtetrachloride In the presence of an al kyl
benzene, arpsI gt Lz ohgiAMWNeERRPAEIEngNd 6A e HatLriSon iDL WFgNd, and
a process for polynerizing olefins 1n the presence of said catal yst. |

The T or 90! ige knoun d &l aues o %%H.g.do'&a@\iig{%g:p?:omp%h\e%g} cghih,AaNol o

all ow the om ssion ashi ng ~'e., step o novi ng

catal yst residues such as chlorine and titani umC{e ining in the polyner
pr oduced as"R@E}§STUM compound, a titanium compound and an €lectron donor

compound, an organic aluminum compound and an organic silicon
compound havaing Si-0-C bond.
JP-A-63-92614 proposes a solid catalyst component for
10 polymeraization of olefins prepared by bringing a
dialkoxymagnesium, a diester of an aromatic dicarboxylic acid,
an aromatic hydrocarbon, a tataniumhalide and calciumchloride
into contact.
On the other hand, JP-A-1-315406 proposes a catalyst for
17  polymerizing olefins comprising a solid catalyst component
prepared by contacting titanium tetrachloride with a
suspension formed by diethoxymagnesium with an alkylbenzene,
adding phthalic dichloride thereto to react to obtain a solid
product, and further contacting the resulting solaid product
200 with titanium tetrachloride 1n the presence of an alkylbenzene,
an organic aluminum compound and an organic silicon compound,
and a process for polymerizing olefins in the presence of said

catalyst.

I



5 as on enhancing the yield of stereoregular polymer or inproving
durability of the catalyst activity during polynerization, and achi eved
-excellent results to these purposes. However, further inprovenent of
rigidity of an olefin polymer is required in recent years. Therefore, the
catal ysts of the 10 foregoing known techni ques are not always satisfactory
for the requirenent. In the slurry polynerization process which requires a

sol vent at the pohuerzalioly }ARH ¥IRhNAIH B han Ihacular WRLgH! or a

| ow stereoregularlty, whi"ch is soluble 1n a polynerization solFfvent; “i's
formed (hereinafter occasionally referred to as "pol ynerizatjon ,

sol vent - sol3BHe ol FRERop, te 4R iﬁ‘lﬁﬁé°ﬁo?§r?eﬁyoz"&ﬁl&ﬁdofieﬁﬁhwgene, a
pol ymer so-called "an atactic pol ypropyl ene" (hereinafter occasionally
referred tostep, APR2), i 8 fsdrepedf | nenagengf catedysdi meofdude $ochi ng rate
of the polynerization sol vent-sol uble polyner, zt concerns about an

undesi r abl eciefdeiie haditienfiamitbaai ol nghitn pheaesSSmd pBaupeads b0 COSt
of a polymer, because a pipeline may be bl ocked up during pol ymeri zati on

and because, WAL Al AG Y TREIAALI LB S Az S 1D BoROMLETS, LREBLIS NN 2
pol ymer to be a product a step for renoval of  the polynerization
sol vent - sol ubl olgneg to caus? %%icK%Fess,dgtc. frqp1the oé mer tg be a
., product §%°% LR SMeF2p8 AGE oY CRoRBIEC I YhRF 7 t RB
P . : :
catal yst of the fore90|n% known techni ques i s not enough
achieved excellent results to these purposes. However,
further improvement of rigidity of an olefin polymer is
required in recent years. Therefore, the catalysts of the
10 foregoing known techniques are not always satisfactory for the
requirement.

In the slurry polymerization process which requires a
solvent at the polymerization, a polymer having a lowmolecular
weight or a low stereoregularaty, which i1s soluble in a

15  polymerization solvent, 1s formed (hereinafter occasionally
referred to as "polymerization solvent-soluble polymer"),
especially in the polymerization of propylene, a polymer
so-called “an atactic polypropylene” (hereinafter
occasionally referred to as “APP”) 1s formed. 1In case of

200 1ncreasing of the forming rate of the polymerization
solvent-soluble polymer, 1t concerns about an undesirable

effect to the operation of the process and the production cost

of a polymer, because a pipeline may be blocked up during



to solve the problens. The objective of the present invention is to solve
the foregoing problens remaining in the prior art techniques and 1~ to
-provi de a solid catal yst conponent and a catal yst for polynerization of

ol efins, which shows a high activity and can lower the rate of formng a
pol ymeri zati on sol vent-sol ubl e pol ymer and can obtain a high stereoregul ar
polymer a.n a high yield. |~~ Di sclosure of the Invention As a result of

extensive i ti i to | v reqaQj prohbl e Lni in the
prior art f%ﬁ nﬁﬁ%%éﬁggﬁb p?ggensbéﬁg%% ors ‘%ge F%%%dnﬁﬁgﬁﬂékg%ggfggins
are polynerized by using a solid catal yst conponent preparing froma
nmagnesi um e?r?lét%ﬁo’tﬁﬂ},u’:gec POLATRFeREMRARSgER- . R RGQ Beadi REPEBRBoUNd,
a diester of an aromatic dicarboxylic acid, an aromatic hydrocarbon and a
silo con canpouer €omt aiamavpla 4 ditbey|painongyize tporn ~setvaatt+aglablew rate
for formng a polynerization sol vent - sol ubl e pol ymer can be obtained with

mai nt ai Ni NG eRdal iestcaacdd Vi dciaittk 96 StEE@Or egethathéyp8ivihbe t&ssbt hng
polymer in a high |evel, especially in a slurry polynerization, and

achi eved the present, !r@@l@e% fat&gcl%g?_p%riygri&%ti‘;%@d?ﬁ- Roietll digat glyst

conponent for polymerization o i ns present invention is
prepared by contacting (a) dial koxymagnesji um (herei nafter occasionally
referred t PhsteHtRREHt Of ajg L oFRP LG o CEROHS S pF SNBBAUBY t he
general formula Ti (OR1) aX, _n (wherein R represents a Cl_4-al kyl

to solve the problems.

The objective of the present invention 1s to solve the
foregoing problems remaining in the prior art technicques and
10 to provide a solid catalyst component and a catalyst for
polymerization of olefins, which shows a high activity and can
lower the rate of forming a polymerization solvent-scluble
polymer and can obtain a high stereoregular polymer in a haigh
vield.
I Disclosure of the Invention
As a result of extensive investigations to solve the
foregoing problems remaining 1n the prior art techniques, the
present 1nventors have found that when olefins are polymerized
by using a solid catalyst component preparing from a magnesium
20 compound, a tetravalent halogen-containing titanium compound,
a diester of an aromatic dicarboxylic acid, an aromatac
hydrocarbon and a si1licon compound containing a hydroxyl group,

a polymer having a low rate for forming a polymerization



10 group; X represents a chlorine atom a brom ne atom and an iodi ne atom
and n represents a real nunber of fromnot |less than O to not nore than 3)
-(hereinafter occasionally referred to as "conponent (b)"), (c) a diester of
an aromatic di carboxylic acid(hereinafter occasionally referred to as 1:,
"conponent (c) ") , (d) an aromatic hydrocarbon (hereinafter occasionally
referred to as "conponent (d) ") and (e) a silicon conpound containing a

hydroxyl gr04Rehhes@1tdhlee bdsmy Ral Ine Il feh 1 85 mEOHPONeY g (£) ") -
Further, the catalyst for polynerization of olefins of the present

i nvention conprises: (A the foregoing solid catalyst conponent for

pol yrer i zatPdR 18 Yol "‘)n""slt@’he?"é"iE ngf lségr885§§?‘lgﬁglllt§ roeffce'??eedr?ﬁuggmgol id
catal yst conponent (A)"), (B) an organic al um num conpound (hereinafter
occasi onal pplysiear i@ hghd evednpeseefiz Bl Y R 2 slavam kal Yyet hea feprr al

formula: RZpAI@B_P 5 (wherezn RZ represents a Cl_, al kyl group; Q

represent s amdhyudihigRiedortha paleagait dirmarsiicin asd @r nthe WWiomMiney .and
iodine; and p represents a real nunber of fromnore than O to not nore than

3); and;(C) an 9@9@6‘1&1Sa'ﬂaQ%{;tCS&HBHHQnﬁ%:%Bﬁ%kéfi%ﬁﬁéh%}%ié!f%% _
referred to as "conponent (CJ") represented by the general fornula: R3qgSi
(ORa) 4_Q (hergln R A0d Ra, [ERESSEN'S 2 Rudlocar ol dods Jiigludiap
dialkoxymagnesium (hereinafter occasionally referred to as
“component (a)”), (b) titanium compound represented by the
general formula Ti (OR).X,., (whereinR’representsaC,_ ,~alkyl
10 group; X represents a chlorine atom, a bromine atom and an
iodine atom; and n represents a real number of from not less
than O to not more than 3) (hereinafter occasionally referred
to as “component (b)”), (c) a diester of an aromatic
dicarboxylic acid(hereinafter occasionally referred to as
15 “component (c)”), (d) an aromatic hydrocarbon (hereinafter
occasionally referred to as “component (d)”) and (e) a silicon
compound containing a hydroxyl group (hereinafter
occasionally referred to as “component (e)”).
Further, the catalyst for polymerization of olefains of
20 the present i1nvention comprises:
(A) the foregoing solaid catalyst component for polymerization
of olefins (hereinafter occasionally referred to as “solid

catalyst component (A)"),



Cl_1-al kyl , cycloal kyl , phenyl , allyl , aralkyl and vinyl groups 1:)
whi ch may be the sane or different; and q represents O or an integer of
froml1l to 3) . Best enbodinent for inplenmenting the Invention Specific
exanpl es of the conponent (a) used for preparing the solid catalyst
conponent (A) of the present invention are ''c) dinmethoxymagnesi um

di et hoxymagnesi um di propoxynmagnesi um di but ox~. ~r nagnesnm

et hoxy et hoxyagnesiyum, LOOAP MmIBINES [k o UL FXYET BOXYTBGRSShYM e c.

These di al koxy magnési um may be talned by reacting nagnesium neta

al cohol in the presence of a hal ogen hal ogen- cont ai ni ng net al
conmpound. ?%k1¥bFﬁdeﬁﬁ“ﬁ?&gwbxﬁéhgheﬁ? s%ﬁ%?%ﬁ?%nﬁgﬁeSFBﬁFaﬁd

di propoxymagnesi um are used particularly preferably. The forgoing

di al koxymadregiul@d:may 5 be used in conbination of two or nore of them The
conponent (a) may be used in granular or powder formto prepare the solid
catal yst conponent (A) r8faidie present invention. The particle shape of the
conponent (a) nay be anorphous or spherical. If a spherical particul ate

component 1{dle s #5efepfebOhVIRL ROVIGILIAY! GBofpbel) Seilddite shape

and a narrower particle size distributi'on can bé ob?alned. Thus
ri,zation,

pol ymer powde roduced can be easily handl.ed during the pol )
B T nat | ng NARSTES SRR SESBAGER] T TSRt B The BF PP BRI CConEd: ned
in the polynmer powder 1.> produced.

and p represents a real number of from more than 0 to not more

than 3); and

(C) an organic silicon compound (hereinafter occasionally
10 referred to as “component (C)”) represented by the general

formula:

R’ S1(ORY),_,

(wherein R’ and R' represents a hydrocarbon group including

C,...—alkyl, cycloalkyl, phenyl, allyl, aralkyl and vinyl groups
15 which may be the same or different; and g represents O or an

integer of from 1 to 3).

Rest embodiment for implementing the Invention

Specific examples of the component (a) used for preparing

the solid catalyst component (A) of the present invention are

1
=

dimethoxymagnesium, diethoxymagnesium, dipropoxymagnesium,
dibutoxymagnesium, ethoxymethoxymagnesium, ethoxypropoxy-
magnesium, butoxvethoxymagnesium etc. These dialkoxy-

magnesium may be obtained by reacting magnesium metal with



The foregoing spherical particul ate conponent (a) does not necessarily need
to be truly spherical but nay be ellipsoidal or pebble-like. In sone
-detail, the shape of the particle is normally not nore than 3, preferably
froml to 2, ~?20 nore preferably from1l to 1.5 as calculated mterns of the
ratio of mayor axis length 1 to mnor axis length w (1/w). Further, the
foregoi ng conponent (a) ium may have an average particle dianeter of
normal ly fr m.t.0 0 r d 5
pr cf or abl y TESHEt0 it Ta TbEesaeE Eort Ao ed e o Pt 59phoSsHk  BRhS, e
t he foregoing conmponent (a) preferably has a narrow particle size,

di stributi ¢ EPEPAYNFess PPRBIand R 0dPEE&IP3NTer S PhkOEVRAGNRGELHY, | | t
is preferred to have the particle size distribution conprising particles
havi ng a pahtdtHeasiaamesfimot nané t haa pFopexiymagmesmount odraot omsed t han
20~, preferably not nore than 10~, and particles having a particle size of
at | east 1QQ:RdJL 1 \ApREEErablRat 1RE ef & Fedh AP d1a Y8y abd whalot
nore 10 than 5~. The particle size distribution is not nore than 3,

preferabl y ot iy & § Nay? 25 £al i ALed &) AELI% 1 gn( D90/ D ) (uher ei

D90 represents e particle draneter at the point where the accunul at ed

particle size reaches 90~ and DI p represents the particle diangter at the
poi nt where the actufFGFRCEBE E- LaBér}a[ Feui?‘ge“} Eﬁgﬁél afOQf.pGI"FEe%&%BUnd
(b) to be used in the preparation of the solid catal yst conponent (A) of
the presenttd respann e prelid abhabyiet ocomperedt () apfuheerraisantde or
al koxytitanium halide represented by the general formula Ti (OR ), Xa_~

(wherei n Rl d@essil S thelhartldd Hiapy; oX tepresapbaeatbram rayatem a
chlorine atom and an i odi ne atom

amorphous or spherical. If a spherical particulate component

10 (a) 1s used, a polymer powder having a better particle shape
and a narrower particle size distribution can be obtained.
Thus, the polymer powder produced can be easily handled during
the polymerization, eliminating troubles such as blocking
caused by the fine powder contained in the polymer powder

15 produced.

The foregoing spherical particulate component (a) does
not necessarily need to be truly spherical but may be
ellipsoidal or pebble-like. In some detail, the shape of the
particle 1s normally not more than 3, preferably from 1 to 2,

20 more preferably from 1 to 1.5 as calculated in terms of the
ratio of major axis length 1 to minor axis length w (1/w).

Further, the foregoing component (a) 2um may have an

average particle diameter of normally from 1 um to 200 um,



and n represents a real nunber of fromnot less than O to not nore than 3)
S Speci fic exanples of the conponent (b) include a titaniumtetrahall de
-such as titaniumtetrachloride, titaniumtetrabrom de and titanium
tetrai odi de, an al koxytitanium halide such as nmethoxy titaniumtrichloride,
ethoxy titaniumtrichlorlde, propoxy titaniumtrichloride, n-butoxy
titaniumtrichlorlde, dinmethoxy titaniumdichloride, diethoxy titanium

di chl ori de z:dif%rr%% Vﬁ%b;nagle&még q@loo%q%?gé;&%fgg}%ié% :ig)r g}p“glegori de,

trirrethoxyql ani um-chlori tT1 éthoxy titani'um or Xy

titaniumchloride and tri-n but oxg titaniumchl oride, Preferred anpng these
titani um coffotds F& themnFaAPEEL REHA T 88 PaptiGli@fafry Wieferreaing

titaniumtetrachloride (Tid,) . These titanium conpounds nmay be used in
conbi nat i orcadpdnemtor (wr e rfefidrhlyThéraonponermricey tpabbiocked shnzehe
preparation of the |:> solid catal yst conponent (A) of the present

i nvention i afRialy cengres1RBr fedé Ml antietodts@hdald €. aqirdsemed
di ester of terephthalic acid. Specific exanples of these diesters of

phthal I ¢ acid l.ncl ude dI |__ph | aj.e [ ] t a [ wNzpropyl
pht hal afe, a%asloqp’r ggyllgﬁhr}t%%g%gteg £%?1an-ebﬁ%]gl%ﬂ%{lh%f%tsg%led%?%g%gfgog
pht hal ate, ethyl nethyl phthalate, nethyl (iso propyl) phthalate, ethyl
(n-propyl ) $RSHYE PetiyIclEes: batyhy %W%Tla%)%e e'i’l'l%/‘? s afufpre than
pht hal at e, di - n- pent yl pht hal at e)

5 pm 1in an amount of not more than 20%, preferably not more

than 10%, and particles having a particle size of at least 100

pm 1n an amount of not more than 10%, more preferably not more
10 than 5%. The particle size distribution 1s not more than 3,

preferably not more than 2 as calculated i1n terms of 1n (D,,/D,,)

(wherein D,, represents the particle diameter at the point where

the accumulated particle size reaches 90% and D,, represents

the particle diameter at the point where the accumulated
15  particle size reaches 10%).

The compound (b) to be used in the preparation of the
solid catalyst component (A) of the present invention 1is
preferably one or more of titanium tetrahalide or
alkoxytitanium halide represented by the general formula

20 Ti(ORY) X, .. (wherein R' represents a C,,-alkyl group; X
represents a bromine atom, a chlorine atom and an 1odine atom;
and n represents a real number of from not less than O to not

more than 3)



di -i so-pentyl phthal ate, di hexyl phthalate, di-n-heptyl phthal ate,
di -n-octyl phthalate, bis(2,2-dinethylhexyl) phthal ate, bi s(2-ethyl hexyl)
- pht hal at e, di -n-nonyl pht hal ate, di-iso-decyl phthal ate,
bi s(2, 2-di net hyl heptyl) phthalate, 5 n-butyl (iso-hexyl) phthal ate,
n- butyl (2-et hyl hexyl ) phthal ate, n-pentyl hexyl phthal ate,
n- pentyl (i so-hexyl) phthal ate, isopentyl (heptyl) phthal ate,
n- pentyl (2et hyl h %&%k@; t ) t
i sopentyl (n- decy%g%tﬁgl ate, leespgﬁlt%?:gué/n%né%yl %B%&I%ﬁ%ﬁmg fitaniun
i sopentyl (i so-hexyl) phthal ate, n- hex (2-me Ihe | ) phthal ate,
n- hexyl ( 2- EFE?FH@%}P? PR atE nthE %?+%?so F?Xﬁﬁﬁﬁﬁfat t1tanium
n- hexyl (n-decyl) phthal ate, n-heptyl (2 ethylhexyl) pht hal at e,
n- hept yl (i setmehybinight lmidht &1 tanhept Weireoattidd ) pht el koxy tarahium
2- et hyl hexyl (i so-nonyl) |:~ phthal ate. These diesters of phthalic acid may
be used si Rghyder siiBh COdTridtddaN taftahMamot r PBhEoh dehegthSpgct { tenpxanpl es
of these diesters of terephthalic acid include dinethyl terephthalate,

di et hyl -t | d
i et hy ?]alertggwg ghg ﬂf% Jag(ocrmarh%@rek}&eﬁu@tﬁde' LEQtB&?pﬂt nyum

t er epht ate terepht hai ate, di-iso-butyl terep

Cer epnt hal ST GPRYPR a%m{ffo%FébﬁﬁhﬁrnOc[’%éRﬁ%{ﬁ?%‘égaﬁ% & Bt GproPyl)

terepht hal ate, di-n-pentyl terephthal ate, di -i so-pentyl terephthal ate,

di hexyl tefaghiRaisee, 6iPFoROXYYI| Qlé'-raé’ﬂh’t’%alddtc‘éﬂ%ﬁlc?ﬁoct% pePepPEYial at e,
bi s(2,2 dinethyl hexyl) terephthal ate, bis(2-ethyl hexyl) tere phthal ate,

di - n- nonyl tieaephivhal atheorddei sordectHoxtetépliniamatbloride, triethoxy

bi s(2, 2-di et hyl heptyl) terephthal ate, nbutyl (iso-hexyl) terephthal ate,

n-but yl (2- et Ryhhexylohiterkigrnt haliahenAPentediexy | eSSl hah@t €ri-n-
n- pentyl (i sohexyl ) terephthal ate, isopéntyl (heptyl) terephthalate,

npentybé E}E%Jhe§¥{ tereﬁgrdgég pen%PePéyrélso nony“%hlo tg{gghthalate

i sopen unde it &,

i So- pentyl(lso hex 1) terephthalate n- hexyl(2 ethylhex 1) terephthalate
nhexyl ( 2- emmwﬂy% 1¢ sndmame hekrahehier (BaF rly preferred is

titanium tetrachloride (TiCl,). These titanium compounds may
be used 1n combination of two or more of them.
The component (c) to be used i1in the preparation of the
15 solad catalyst component (A) of the present invention 1is
preferably one or more of a diester of phthalicacid or adiester
of terephthalic acid.
Specific examples of these diesters of phthalic acid
include dimethyl phthalate, diethyl phthalate, di-n-propyl
200  phthalate, diisopropyl phthalate, di-n-butyl phthalate,
diisobutyl phthalate, ethylmethyl phthalate, methyl (1s0o-
propyl) phthalate, ethyl (n-propyl) phthalate, ethyl (n-butyl)

phthalate, ethvl (1so-butyl) phthalate, di-n-pentyl phthalate,



t erepht hal ate, n-hexyl (n-decyl) terephthal ate, n-heptyl (2l:, ethyl hexyl)

t er epht hal at e, n-heptyl (I so-nonyl ) terephthal ate, n-heptyl (neo-decyl)
- terepht hal ate, and 2-ethyl hexyl (i sononyl) terephthal ate. These di estersof
terephthalic acid may be used singly or in conbination of two or nore of
them Anong these dlesters preferred are diesters of phthalic ' _'"tl acid,
nore preferred are diethyl phthalate, dl-n-propyl phthalate di -i so- propyl

pht hal at e, dg|s%fb %$Eﬁﬁgtgﬁ h@ﬁtgl"éQBQH§Y| ﬁﬂ%ﬁéiétﬁ pht Dnoﬁéﬂ vl

pht hal at e, thyl'h al ate, and dl -i so-decy al at e.

conponent be used in the sol i .d.cat st co A). of the resent
i nvention i tﬁﬁag'laéea VAR RSt | (?I&S}tf?'&atf?/’borp ? %u‘%b"g‘%{:l& the¥Yd) r oom
tenperature. Specific exanples of these aronmatic hydrocarbons are benzene,

o tol uene, phtihed@teothys beretenel heroby PhEhadaseard tnimenhy bhéhadnasest c.
More preferred are toluene and xylene. Further, an inert organic sol vent

ot her than diha see@eeiantpHithalsaie fm’mam}\tﬁntéﬂhﬂﬁ‘\éﬁ&ﬁlﬁ opethelatdhese
I nert organlc solvents are a saturated hydrocarbon includi ng hexane, hept ane

10 and gyclohexane. JHhe Sonponent ey igche use%ieut-pf( obtfl, eAL

y$t
conponent (h) of the present |Invention Is one or nore 5| i con con%% 7

cont ai ni ng QX u resente e follow n ner | a
(1): lu ROP%‘W%@% qtfq Sdh el | qﬁb’étam 77- @’93?%’??1% Egu
RO s R (wherein RS and R' represent a nethyl group or hydroxyl r ou mhlch
may be thenﬁﬁﬁ?%ﬂtQhffe%éﬁ@enFEﬂ(W?Pt¥%) Rlpgﬁ@aﬂﬁﬁgmmwe§eﬁﬁng gh
group or a phenyl group which may be the

ethylhexyl) phthalate, n-pentyl (iso-nonyl) phthalate,

1sopentyl (n-decyl) phthalate, n-pentylundecyl phthalate,

10 1sopentyl (1so-hexyl) phthalate, n-hexyl (2-methylhexyl)

phthalate, n-hexyl(2-ethylhexyl) phthalate, n-hexyl(iso-

nenyl) phthalate, n-hexyl (n-decyl) phthalate, n-heptyl (2-

ethylhexyl) phthalate, n-heptyl(iso-nonyl) phthalate, n-

heptvyl (neo-decyl) phthalate, and 2-ethylhexyl (1so-nonyl)

15  phthalate. These diesters of phthalic acid may be used singly
or 1n combination of two or more of them.

Specific examples of these diesters of terephthalic acad

include dimethyl terephthalate, diethyl terephthalate, di-

n-propyl terephthalate, di-iso-propyl terephthalate, di-n-

20 butyl terephthalate, di-1so-butyl terephthalate, ethylmethyl

terephthalate, methyl (1so-propyl) terephthalate, ethyl (n-

propyl) terephthalate, ethyl (n-butyl) terephthalate,

ethvl (1so-butyl) terephthalate, di-n-pentyl terephthalate,

10



sanme or different; RO represents a Cl_1 al kyl group which may | ' ' have
a hydroxyl group; Z1 and Zz represent a single bond or a divalent

- hydrocarbon group, specifically, a ClL _~o-al kyl ene group which nmay be the
sanme or different; r represents a real nunber of fromnot |ess than 0 to
not nore than 30, 000; s represents a real nunber of fromnot |less than O
to not nore than 30 , 000 ; and at |east one of RS and R12 represents a

oxamp o5 Pt RESrEREE %S‘)C;'%n%outn” Q%ﬁe AR A LT M C R

(7) can be glven 10 Ph Ph (wherein Ph represents a ghenyl
group). TShapsyl (T'E)%‘Fﬁ%t@]r?t&%n) déar’i"l?é’t@flveﬁeﬁg’atgﬁééﬂ'—?vc RxahPI®T ~?0
M M HO (CH2) "-Si-OSi-Me (3) M M ., (wherein Me represents a

met hyl grodpmemuyﬁheepﬁesenterepbthahatﬁtegebleKZ+ebhylhenyn®) T&t8238
(Toshiba Silicon) can be given as a specific exanple. Me HO Si -0 Ne Me Me

Si-0Si-gHtMalathe (4) diwheneiny1Me I epegaititmlat®! hyl @f ougo-decy
represents a real nunber of fromnot less than 2 to not nore than 30 000)

(722 SR 0k [ RSB DR bRS L

can be Jiven as a speC|f|c exanb i-OS |-R'40H
(5 M M a Me (wherein R1I' and regiesent a Cl | o-al kyl ene grouP
and cz butyl(1so-hexyl) terephth ate, n-butyl (2-ethyl }

terephthalate, n-pentylhexyl terephthalate, n-pentyl (iso-
hexyl) terephthalate, isopentyl (heptyl) terephthalate, n-
pentyl (2-ethylhexyl) terephthalate, n-pentyl (1so-nonyl)
10 terephthalate, 1sopentyl (n-decyl) terephthalate, n-
pentylundecyl terephthalate, iso~-pentyl (1so-hexyl)
terephthalate, n-hexyl (2-ethylhexyl) terephthalate, n-
hexyl (2-ethylhexyl) terephthalate, n-hexyl (1so-nonyl)
terephthalate, n-hexyl(n-decyl) terephthalate, n-heptyl (2-
15 ethylhexyl) terephthalate, n-heptyl (1so-nonyl) terephthalate
n-heptyl (neo-decyl) terephthalate, and 2-ethylhexyl(iso-
nonyl) terephthalate. These diesters of terephthalicacidmay

be used singly or i1n combination of two or more of them.
Among these diesters preferred are diesters of phthalac
20 acid, more preferred are diethyl phthalate, di-n-propyl
phthalate, di-iso-propyl phthalate, di-n-butyl phthalate,
di-i1so-butyl phthalate, di-n-octyl phthalate, bis(2-

ethylhexyl)phthalate, and di-iso-decyl phthalate.



o~ are the sane neaning to the above) . TSF4751 (Toshiba Silicon) can be
given as a specific exanple. MeMe~PhMeHO-Si-O MeSIi-O ~Me _ ¢c~Si-0 i
-PhSi-CH (6) S Me (~~r:~erem1ie, Ph and ~c are the sanme neaning to the
above; (-~ represents a real nunber of fromnot |less than 2 to not nore

t han 30, 000). YF3804 (Toshiba Silicon) can be given as a specific exanple.
IVEIVEI\/EI\/EIVESi-OSi-OSi-OSi-IVb(?) M M a RS~ M 10 (wherein Me, cXx

and ~ are the samg % gr s r&frlg%h?ggv?zﬁ Rk]é d ephesgd Ssc?ilcél'—cgtg.ll.g)ﬁ: group

containing a hydroxyl |I|con) can be grv
speci fic exanple. ég t he fore90|n% conpound referred are XF3905 I:~
YF3800, YFM‘PO“FSL‘:BZ PSR4 BRRESEREL AfVe R ofrSor¥t %3P hhy 2Be

contacted with the other conponents directly or used by diluting with an

or gani ¢ solamma i hydinrgaarbcar ofatliicuhgdstedebett suthomstewmpeaeatuaad xyl

ene
Specific examples of these aromatic hydrocarbons are benzene,

5 toluene, xylene, ethylbenzene, propylbenzene and
trimethylbenzene, etc. More preferred are toluene and xylene.
Further, an inert organic sclvent other than the component (d)
set force above can be used together. These ainert organic
solvents are a saturated hydrocarbon i1ncluding hexane, heptane

10 and cyclohexane.

The component (e) to be used in the solid catalyst
component (A) of the present invention 1s one or more silicon

compound containing a hydroxyl group represented by the

following general formula (1):

R°=Z'—T7Si0 SiOT—Si— Z*—R'? (1)

(wherein R® and R* represent a methyl group or hydroxyl group
which may be the same or different; R®, R’, R®’, RY and RY
represent a methyl group or a phenyl group which may be the

25 same or different; R’ represents a C,,, alkyl group which may



_or an aliphatic hydrocarbon such as hexane and heptane. '?U In the

preparation of the solid catal yst conmponent (A) of this Invention, a

-pol ysi |l oxane may be used other than the above essential conponents. As the

pol ysi | oxanes there nay be used one or nore conpounds represented by the

foll ow ng general formula; e; 1:> R16 19 R21 R-Si-0Si-0Si -R2z

R18 RZt Rz3 (In the foregoing general fornula, t represents an average

pol yneri zat ol degraecel:1fgegug t2 30g 990 Msleof UG '

represents%g nmet hy g?o p,éaﬁﬁgéone OF RlG‘%o Rf%nay %Enygégﬁgggﬁggt%d W th

a phenyl group, hydrogen atom higher fatty acid residue, epoxy-containing
poEY5 N i & L

group or SAF U IENEC R TR, FREURy T EPReRENnt @d Dyrof ReX¥LRESI ng
general formula may forma cyclic polysiloxane in which R1I9 and R2 each are
met hyl gr ogzopnd whithempyl s |Yhex sams orgénéfecanty ratdpmessntisenseall . |t

is a chain, partial hydrogenated, cyclic or denatured pol ysil oxane having a
vi scosity ofurfbedmok tfrdb), 000 TSEs phahenaldy rfdtomerd othd® 88 ooat 25C
whi ch stays liquid or viscous at a roomtenperature. Specific exanpl es of

the pol ¥si 'r(%&qlées & 4 gRLAY LysbEoxags a9€ relhvinnheny, pekysbkaxane

as a chéin p Iysfﬁ%xane, neth?ﬂghydrogen polysiloxanezg? whféh the rate
than 30,000; and at least one of R’ and R*? represents a hydroxyl
group when R’ does not include a hydroxyl group).

As specific examples of the forgoing compounds, the

following general formula (2) to (7) can be given;

10
Ph
|
HO—S i —OH (2)
|
15 P h
(wherein Ph represents a phenyl group). TSL8162 (Toshiba
Silicon) can be given as a specific example.
20 Me Me
| |
HO— (CH,) ,—Si—0—S i—Me (3)
e e

(wherein Me represents a methyl group and n represents 0 or

an integer of from 1 to 10}). TSLB238B (Toshiba Silicon) can



" of hydrogenation is 10 to 80% as a parti al
hexanet hyl cycl ot ri si | oxane,

decanet hyl cycl opent asi
2,4,6,8-tetranet hyl

fatty aci d-substituted di methyl sil oxane,
and pol yoxyal kyl ene-substituted 5 di net hyl sil oxane as a

di net hyl si | oxane,

| oxane,

oct anet hyl
2,4,6 Ifi
cycl otetrasil oxane as a cyclic polysiloxane and hi gher

hydr ogenat ed pol ysi | oxane,
cycl ot etrasi |l oxane,
trimethylcyclotr~.siloxane, and

epoxy-substituted

denat ured pel ysiréaxasea Ipecgontaekamplecach conponent is conducted under

an atnosphere of an inert gas and a condition of elimnating water,

with stirring ip a vesggl W tH
be set up at re ?iveliﬁ%SV/te
in the case of s|nply nijing W
denatured treat nment bj dilspers

obt ai ni ng & Pro@uct—K)
contacting is preferah

— ®dcti@
lylat th
nis |les

temperature at reactio
conpl etely and g eff
insufficient. It the t

is hard to contro
extrenely.
m nutes to

YH6-Radir &

contact for each conponent

number of £

10

The tine, for
in Me r

etc.
agitajor. The tenperature for contacting can
per at'ufe range 10 of around room tenperature
th stwrring after contacting or conducting a
ng or isuspendi ng. However, in the case of
gaft e icof bcting, (4 tenperature for

¢! teinrature range from40 to 130C. |If the
D

t han |40C, such reaction is not proceeded

i qiyency
wnper at

reacti
reng)resen

XF3905, Y¥F3057, YF3807, YF3802 and YF3897

re pre

in the 1.
romnot less than 2 to not more than 30,000).

theqeesul ting solid conponent becones
e of the reaction exceeds 130C, the reaction

because the solvent used in reaction vaporizes ''(1

n i.s

nor preferably 10
Pefa F

I X
%3#’?(} Y%rn]oﬁ{geg%{ gre%%r%soeunr ¢ FHE Ot der  of
YF3800,

(Toshiba Silicon)

can be given as a specific example.

M e FMe ) Me
| | |
" HOR'>~Si—0+Si—O0——Si—R'“OH (5)
| l |
Me \\hde //a Me

(wherein R' and R represent a C, ,,-~alkylene group; Me and «

20

are the same meaning to the above) .

TSF4751 (Toshiba Silicon)

can be given as a specific example.

Me “Me “} 7 Ph \w Me
2, HO—S {i—0—Si—0 Si—O-—7T—S i—O0OH (6)
| | | |
Me \\Nﬂe ch\P h //B Me
{wherein Me, Ph and « are the same meaning to the above;, [}



preparation of solid catal yst conponent (A) of this invention is described
bel ow; (1) Conponent (a) is suspended with conponent (d), and conponent (e)
.is contacted after conponent (b) and conmponent o (c) are contacted with
sai d suspension. (2) Conponent (a) is suspended with component(d), and
conponent (b) and conponent (c) are contacted after conponent (e) is
contacted with said suspension. (3) Conponent (a) and conponent (c) are
suspended wephedOneonporesl r{ihber aF f3aint natspessi @Rahs2 addatbt ansxasnponent
(b) , and then conponent (e) is contacted thereto. (4) Conmponent (a) and
conponent a end nty N taq d n b). and
conponent %ﬁ%na?g'égﬁ?éct gg’:i%o?h @%rggﬁs%ﬁagpselnisj%%%@n(%§9§%p§%gﬁ%l (aas) rLl‘ S
suspended wi th conponent _(d), and conponent (b), component (d) and
conponent FRFCAfiCcEXERELEd after conponent (b) and conponent (c) are
contacted with said suspension. (6) Conponent (a) is suspended with
conponent (d), and conponent (b), conponent (d) and conponent (e) are
cont actgd afterhpgnpoqéhaegb) nd €emponenty (c)vpee contacted with said
suspensi on and ~Pe solli d ,conponent| t hus obtl|ai ned,is washed with conponen t

(d) . is | | |
Me—S i—0S i—0 Si—0+—Si—Me (7)

| ‘ | |
Me \Me .)aK\R” )B Me

(wherein Me, a and B are the same meaning to the above; R

10

represents a C,,,-alkyl group containing a hydroxyl group).
TSF4750 (Toshiba Silicon) can be given as a specific example.

Among the foregoing compounds, preferred are XF3905,

15 YF3800, YF3B807, TSL8238, TSF4750 and TSF4751.

The component (e) may be contacted with the other
components directly or used by diluting with an organic solvent
includang an aromatic hydrocarbon such as toluene and xylene
or an aliphatic hydrocarbon such as hexane and heptane.

20 In the preparation of the solid catalyst component (&)
of this invention, a polysiloxane may be used other than the
above essential components.

As the polysiloxanes there may be used one or more

compounds represented by the following general formula;



In the nmethods for contacting above, the conponents can contact in plural
times. A polysiloxane can contact at any tinme of the contact above.
- Preferred exanpl es of the process for the preparation 5 of the solid
cat al yst conponent (A) of this invention will be given below (1) Conponent
(a) is suspended wth conmponent (d) , and said suspension is brought into
contacting with conponent (b) at -20 to 100C, preferably, -10 to 50C. The
suspensi on ~s 10grreact egree O 1RGC, preferably 60 to 130C. Before or
after contacting conpongnt (b) Wwith said suspension, one or nore of
conmponent (c) is contacteﬁ at -20 tp 130C, preferably, 20 to 100C to obtain
a solid product. The so %d,pr dyct prefer,s to wash with a hydrocarbon
conpound, Which $d TiQurd b~ R Hoom t énPerature. Thereafter, the solid
product is brought in tp contact mﬁfh conponent (e) at -20 to 130C,
preferably, -10 tlo 90C after the solid product is suspended mth conponent:
(d). Przferably, RebnponemR?*°(b) ijs Rffther contacted and reacted at 0 to
| 30C, preferably, 60 to\130C. this step, '?(l one or nore of conponent
(c) may be contacted at -20 to 130C, preerably, 20 to 100C before or after
contacting (ghe ts@l ird rrgRTHet gandta00mnRilta (B redreAHLSIAD APOVEge A
pol ysi | oxane may be used upon occasion. Although times for reaction in the
1.! presence_ of e ' I 4t in ~eac e QV. she tinme
poci 1%3%%@ agggrgnén{afef;?%rg élBgOo %gJurOSQ{O. HoéE 8fafp @o I{

is usually PAYThe T an o]

each represents a methyl group, and some of R to R**may be

10 substituted with a phenyl group, hydrogen atom, higher fatty
acid resaidue, epoxy-containing group or polyoxyalkylene group.
The compound represented by the forgoing general formula may
form a cyclic polysiloxane in which R* and R*® each are methyl
group.)

15 The polysiloxane 1s generically called siliconeoarl. It
1s a chain, partial hydrogenated, cyclic or denatured
polysiloxane having a viscosity of from 2 to 10,000 cSt,
preferably from 3 to 500 cSt, at 25°C which stays ligquid or
viscous at a room temperature.

20) Specific examples of the polysiloxane are dimethyl
polysiloxane and methyl phenyl polysiloxane as a chain
polvsiloxane, methyl hydrogen polysiloxane of which the rate
of hydrogenation 1s 10 to B0% as a partial hydrogenated

polysiloxane, hexamethylcyclotrisiloxane, octamethyl-

5 cyclotetrasiloxane, decamethylcyclopentasiloxane, 2,4,6-

10



preferably 30 mnutes to 50 hours. (2) Conponent (a) and one or nore of
conponent (c) are suspended with conponent (d), and said suspended is
. brought into contacting with conmponent (b) at -20 to 100C, preferably -10
to 50C. The suspension is reacted at 0 to 130C, preferably 60 to 130C to
obtain a solid product. Before or after conmponent (b) is contacted with the
suspensi on, one or 10 nore of conponent (c) may be contacted at -20 to
130C, pref erahkyhQct/e1d80Cs1Tbeasel,i d pragdct prefers, s-oteamsdmatiyl a
hydr ocar bon conpound, which is liquid at a roomtenperature . Thereafter,

the solid t t e 0 to
130c, pref SYSEPE AR O 412 A R s s SRR ohBE et O

conmponent (d) Prefera on iis further_ contacted at O

130C, preféFéSl?u Gtﬁ5ug§é I&%%ﬁ%?&%%} OXE 'or nUTREBY %ﬁﬁﬁﬁhﬁﬁ?eéc) zs
contacted at -20 to 130C, preferably, 20 to 100C before or after conponent
(b) zs contacesbviisthoxhaesol i d pereduct. AReyIxymlkxlernsasebabitbeedsed zn
any step above upon occasion. Although tines for reaction zn the presence

of conpsnedhmlthydsinekanienhised densatlrest eplaizadexdnke tinme zs usually zn
the range of 1 mnutes to 100 hours, preferably 30 mnutes to 50 hour s.

As described abowg. aB,@LGRNIES S il FORERRHRAY J NGl Ui g & NYREQXYLy, T oup

of conponent (e) I'S contacted wi th the ofher conponents In this 1 nvention.
Cont acti ng nponen

% |r1the resence of .conmpo d%f and contactlng
conmponent ﬁhgfec%% L5 E8R501eR co(né%) i en% gﬁ A% FREST  or

etc. with stirring 1n a vessel with agitator. The temperature
for contacting can be set up at relatively low temperature range
10 of around room temperature in the case of simply mixing with
stirring after contacting or conducting a denatured treatment
by dispersing or suspending. However, in the case of obtaining
a product by reacting after contacting, the temperature for
contacting 1s preferably at the temperature range from 40 to
15 130°C. If the temperature at reaction i1s less than 40°C, such
reaction 1s not proceeded completely and the efficiency of the
resulting solid component becomes insufficaent. If the
temperature of the reaction exceeds 130°C, the reaction 1s hard
to control because the solvent used 1n reaction vaporizes
20  extremely. The time for reaction is usually 1 minute or more,
preferably 10 minutes to 100 hours, more preferably 30 minutes

to 50 hours.

The order of contact for each component in the



contacting in order to realize effects of the present invention . Conponent
(b) prefers to contact at two or nore tines for inproving a catalyst
.activity and the contact of conponent (e) 10 preferably conducts at the
time of the second or nore contact of conmponent (b) . The anount of each
conmpound to be used in the preparation of solid catal yst conponent (A) is
not specifically limted because It is differed depending on the

pr epar at i orpredck: dir effesabl g, cd teel Yot |amvipageano  A) Sofirehiadlaptvedit iSpeci fi c
exanpl es of the proportion of conponent (b) is fromO0.5 to 100 cool s,
preferably ffomO. 508 3Lcopl s, nore preferably from1 to 10 cools per

cool of conponent (a). The proportlon of conponent (c) is fromO0.001 to 10
cools, preferably. from0.01,tp 1 coal e.pre rab fromO.

cool per co* of RSB (3). *The Bk p%cﬁ? on% co o?{éefﬂt((ﬁg?rsaé‘dom to
500 cool, preferably fromO0.001 to 100 _cools, nore Ereferably fromO0.005 to
10 cool s peromrrfent (@mpéneaptaafed Fhteprepppenent ~(b) andommasennt (e)
is 0.001 to 1000 m, preferably fromO0.005 to 800 m, nore preferably from
0.01 to3500(ae ams= ¢mﬂta&tednwmnhwﬂa(®)su$pemﬂeomreparation process for
solid catal yst conponent 5 (A) of this invention spec~.fied above,

particul arl yz prefegghl g companent s s ffarired améhpaéérhﬁ&l.&stvdprefa%{cﬁbl e
conbi nati on of t he conponents are as follows; the conponent (a)

di et hoxymagpnesi um andiQr , di;pL QROXYIRENES UgL, SONPLORERS Mol Somponent

{({e) 1s contacted with said suspension.
(3) Component (a) and component (c) are suspended with
10 component (d), and said suspension is added to component (b),
and then component (e) 1s contacted thereto.
(4) Component (a) and component (e) are suspended with
component (d), and component (b) and component (¢) are
contacted with said suspension.
15 (5) Component (a) 1s suspended with component (d), and
component (b), component (d) and component (e) are contacted

after component (b) and component (c) are contacted with said

suspension.
(6) Component (a) 1s suspended with component (d), and
20 component (b), component (d) and component (e) are contacted

after component (b) and component (c) are contacted with said
suspensicon and the solid component thus obtained 1s washed wath

component (d).

18



titaniumtetrachl oride, conponent (c) is a diester of phthalic 10 acid,
preferably one or nore of diethyl phthalate, di-n-propyl phthalate,

-di -n-butyl phthalate, di-iso-butyl phthalate, di-n-octyl phthalate,

bi s(2- et hyl hexyl ) pht hal ate, and di iso-decyl phthalate, conponent (d) is
tol uene or xylene, and conmponent (e) Zs one or nore of XF3905, YF3800,
YF3807, TSL8238, 1.~ TSF4750, TSF4751, and a structural equival ent of these
conpound. by usi g the ook ficsr gbotaciangt akovg, t Hee momprsrdrsd cihe
preparation processes above, the solid catal yst conponent (A) of the
present i nwHt=dt Gan geiFanolt iddsor MAngol ¢ke16kade 26h ROhYERA Zat iaag

sol vent -sol ubl e polyner at a very low |leve.L wthout deteriorating the

catal yst pr g,&eét'feschseugﬁjtngcsafcccata%&(;é- activity and stereoregularlty. As the

conmpound ( to be use orma catal yst for pol ynmeri zati on of ol efins

of the present invention, there may he used organic al um num conpounds
represent ed by cn%ﬁ%ﬁéfﬁﬁduﬁ?ﬁﬂﬁ?éﬁ%ﬁ%ﬁﬁ§§ P&BF%§§nF85 St R&epametarn

formula : RZ~1@B P (I n which RZ represents a C _4-al kyl group; Q represents
a hydr ogen off gimeosodl iy it cramparterds (B opf nehi s hirorente: on odildebeand p
represents a real nunber of nore than O to not nore than 3). Specific
exanpl es ofgiven asumound (B) include triethylal umsnum diethylal um num
chloride, tri-iso-butyl alum num diethylal um num brom de, and

Gingly or 10 SO A o o b o B e e e Chace
suspension 1s brought into contacting with component (b) at
-20 to 100°C, preferably, ~-10 to 50°C. The suspension 1s
10 reacted at 0 to 130°C, preferably 60 to 130°C. Before or after
contacting component (b) with said suspension, one or more of
component (c) 1s contacted at -20 to 130°C, preferably, 20 to
100°C to obtain a solid product. The solid product prefers
to wash with a hydrocarbon compound, which 1s liquid at a room
15 temperature. Thereafter, the solad product 1s brought in to
contact with component (e) at -20 to 130°C, preferably, -10
to S0°C after the solid product i1s suspended with component

(4d) . Preferably, component (b) 1s further contacted and

reacted at 0 to 130°C, preferably, 60 to 130°C. 1In this step,

[

one or more of component (c) may be contacted at -20 to 130°C,
preferably, 20 to 100°C before or after contacting the solid
procuct with component (b). In any step above, a polysiloxane

may be used upon occasion. Although times for reaction i1n the



organi ¢ al um num conpounds are triethylalumnum and trl iso-butylal um num
As the conmpound (C) to be used to forma catalyst for 1.) polynerization of
ol efins of the present invention, there may be used organic silicon
conmpounds represented by the general formula RqgSI (ORa) ~_qg, (in which R3
and R~ may be the sane or different and represent a Cl_1-al kyl , cycl oal kyl
, phenyl , allyl , aralkyl or vinyl group; and g represents 0 or an integer
of '?() f romedenae 3f) comPonemptef(bdr éd h9trbimi bed m cgxsh fstrefRapoatei,ch may
be the sane or different, include C _1;-alkyl , cycloal kyl , phenyl |,

vinyl, all ythand s als wduaneuns. d x:tah@é)rcﬂff ar mAGubel AGANRN houd0UPS
for R4 whi ch may be the sane or different, include C, _4-alkyl , cycl'oal kyl

, phenyl }é@graréylég dg 5910 #ﬁ Speci fic exanpl es of the
0 e | a oxys

organi c si 15con ¢o und pheny i ane, al kyl al koxysi | ane,
phenyl al kyl al koxy_5 S|Iane cIo I kyl al koxysi | ane and

cycl oal kyl af&WI almrﬁ’}%néa SPBE; A XanfiPEE G tFREPOP¥YLi NG orF&ni ¢
silicon conpound include trinethyl nethoxysilane, trinethylethoxy sllane,

t ri - n- proopyswsseéred ivitite camponet off)l etansk yssiildameispehded 1s brought
tri-n-butylrnethoxysilane, tri-iso-butyl nmethoxysilane, tri

t - but yl met hoxys idoaitecthinig- ¥r BHtadmsdiegsi(bangt 20 excl @0 hex yWrddianisi | ane,

tricycl ohexyl et hoxysi | ane, di net hyl dlnethoxy5|lane

dimet hy! di eLhgxygl |R0e,. Ul rRaP el hoxySldlita L PFa o 130°C,

di -i so- propyl di net hoxysi | ane, 1.> propyl
di -i so-propyl dLe si| ane, i met hoxysi | ane,
di - i so- but ¥/ H?%%Y%hﬁ% %4 1#@ Ct% ékgaﬁﬁtﬁo§§il?aﬂﬁodUCt Before or
di - n- but yl di et hoxysi | ane, n-buty
after component (b) 1s contacted with the suspension, one or
10 more of component (c) may be contacted at -20 to 130°C,
preferably 20 to 100°C. The solid product prefers to wash with
a hydrocarbon compound, which is liquid at a room temperature.
Thereafter, the solid product 1s brought 1nto contacting with
component (e) at -20 to 130°C, preferably, -10 to 90°C after
15 the solid product 1s suspended with component (d). Preferably,
component (b) 1s further contacted at 0 to 130°C, preferably
60 to 130°C. Preferably, one or more of component (c) 1is
contacted at -20 to 130°C, preferably, 20 to 100°C before or
after component (b) 1s contacted with the solid product. A
20 polysiloxane may be used i1n any step above upon occasion.
Although times for reaction i1n the presence of component (b)

1s not limited 1n each step above, the time 1s usually in the

range of 1 minutes to 100 hours, preferably 30 minutes to 50

20



'nethyldinethoxysllane, bi s(2- et hyl hexyl ) di met hoxysi | ane,
bi s(2- et hyl hexyl ) d~et hoxysi | ane, dl cycl ohexyl di net hoxysi | ane,
-di cycl ohexyl di et hoxysi | ane, dicycl opentyl di nethcxysil ane,

di cycl opentyl di et hoxysi | ane, cycl ohexyl net h~~~I di met hoxysi | ane,
cycl ohexyl net hyl di et hoxysi | ane, cycl o: ~e~:yl et h~~I d~net hoxysl | ane,
cycl ohexyl (iso-propyl) - '! 1 di met hoxysi | ane,

cycl ohexyl gbhykdi et hoxysi | ane, cycl o pentyl net hyl di met hoxysi | ane,
cycl opentyl met hyl di et hoxy sil ane, cycl opentyl et hyl di et hoxysil ane,

cycl opent y1 (1 sopggpyki dippbogxyeuLaDe.  SCl SRER & pert bl ol aBhoKa 2

sil ane, cycl ohexyl (n-pen oxysi | ane,

cycl opentyl (i so-butyl)dipmet hoxysil ane_ cycl ohexyl (n-propyl)di net hoxysi |l ane,
cyclohexylGHF&PSbﬁﬁ)ﬂﬂBFﬁg?Qgiﬂ&ﬁ%?’8§c?%#@&@?“%n&§uﬁflg%“éﬁ?é?ﬂd&? 71 ane,
cycl ohexyl (iso-butyl) dinethoxysilane, diphenyl di nethoxysil ane,

di phenyl di éhlroxiyhao conpenen tshenythes RpveinraioxySphiaeting component
phenyl et hyl di et hoxy sil ane, phenyl et hyl di net hoxysi | ane,

phenyl et hyl(@i)ei hoxyes idrasencey 6f obenyddéenet (b) aeichosysatanag cyepobexy! di
et hyl met hoxysi | ane, cycl ohexyl di et hyl et hoxysi | ane, 2

et hyl hexyl t('H)”E%EQ%Yc%A@A&ir?q elpRend () e hoxildang1d m3thods for

met hyl tri net hoxysi | ane, nethyltriethoxysilane, ethyltri methoxysil ane,

et hyl tri et hoxysil ane, . .

n- propyl tri 5)?;}§’|J‘3I lal}lgfﬁ?ﬁrtc?@??%ll%? ﬁgffsﬁﬁsa%%ﬁhs?@rper%%??thivﬁgttﬁ&?ysi | ane
, I so-propyltrlethoxysilane, n-butyltrl nethoxysilane, iso

but yl t ri metQesppsiendndb)t BHaiR%T | Bt FORYIFLaRE, thop @ty /merg times for
triethoxysl|lane, cyclohexyltrinethoxysilane, cyclohexyl triethoxysilane,
cycl opent ylifmprmetimaxy id talsy s it peltapenyyand rihet hoxyackane component (e)

vi nyl tri met hoxysi |l ane, vinyltriethoxysllane, 2-ethyl hexyltmethoxysil ane,
2- et hyljpexyrerdrdrathexyaibbages + phenWitdd BEt B0 Vsd dHHe or more contact
phenyl tri et hoxysil ane, tetranethoxysilane, tetraethoxysilane, cycl ohexyl
cycl opentyl di net hoxysi.l , cycl ohexyl cycl opent yl di et hoxysi | ane,
cyclohexylé%%f%ﬁ%%ﬂ%%ﬁﬁ 3% poxysil ane, 3-nethyl 5

cycl ohexyl cycl opent yl di net hoxysi | ane, _ ,

4- et hyl cycl ohexyln€yzrepehf ﬁ?ﬁ’ét%%’ldaﬁé,be used in the preparation

3, 5-di net hyl cycl ohexyl cycl opent yl di net hoxysi | ane,

3- net hyl cycioedyplc yeltedasyl compeniemty JR) ane, not specifically limited

bi s( 3- et hyl cycl ohexyl ) di net hoxysi | ane,

4- et hyl cydahaxd ayxchehexylrdirart Beyysichage onbitiedprepBybt18n method.

cycl ohexyl ) dl met hoxysi | ane,

5 53 P sl Al Yool e e gt g
;ﬁ;;get hoxysl 1 ang:s Let [aRroRgxys! | ane and Letrabupoxysl kane. o Frefeqpgd
meols, preferably from 0.5 to 50 mols, more preferably from 1

to 10 mols per mol of component (a). The proportion of

component (c) 1s from 0.001 to 10 mols, preferably from 0.01

20 to 1 mol, more preferably from 0.02 to 0.6 mol per mol of
component {(a). The proportion of component (d) 1s 0.001 to

500 mol, preferably from 0.001 to 100 mols, more preferably

from 0.005 to 10 mols per mol of component (a). The proportion



t hese organ~.c silicon conmpounds are di-n 1:> propyl di met hoxysi |l ane,

di -i so- propyl di net hoxysi | ane, di-n butyl di net hoxysl | ane,

- di -iso-butyl di met hoxysil ane, di-tbutyl di met hoxysil ane,

di - n- but yl di et hoxysi |l ene, t-butyl trimethoxysilane,

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

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

cycl ohexyl esthyHattipeeidnax yie)siilsale 00ay dlcoh @0yl eflhy pdlederablyi fene, 0.005

di cycl opentyl di - met ho~: ysi | ane, dl cycl opentyl di et hoxysil ane, cycl opentyl -

et hyl di methoxysd lane. m&¥&! gpeptyhrelhrdetheiysid afse ml per mol of

cyclopentylethyldlethoxy5|Iane cycl ohexyl cycl opentyl di net’hoxysi | ane,
cycl ohexyl cycl o ent¥ gﬁpthoxy3|lane 3

nethylcyclo nt yl di met hoxysi |l an, 4-nmethyl cyclo
hexylcyclopentyldlnethoxy5|lane and 3, 5- dlnethylc clo 5

pent yl di met hoxysiirafige H’h%%%r%@%mﬁ?sce(sa REYSPkL %s@t}éﬁwty cefppent

conbi nation of two or nore of them In order to polynerize olefins using a
cat al ysts f orappoditaisngnpehytiensmécof vdd rbovk , tiher for @skat 1y prefieirablet he
honopol yneri zati on or copol ynerization of propylene is 10 acconplished in

the presenceifofetad 2byst JRde a0k ﬁgﬁtieuﬁapwglsﬂépamaé 2yl ng@IRnent

(A), conpound (B) and conpound (C. The ratio of the various conponents to

be used is agb %r arcyorﬁal Onerp s SBE%I f'scalfoilloh?ht e,g‘émlc og_‘té% ef ect s of t he

present i nveht iT0R are & npai red enéra ropor on of t h conpound
(B) is from1l to 1,000 nDIs preferably from50 to BOO nol s per

titanium at%?@%%ﬁ?ﬂ“&éﬂéﬁ’ﬁ TORPRIETRI G S HRe c&"t?ﬁ’é’ret”itoﬁbbflst he
conmpound (C) is fromO0.002 to 10 nots, preferably fromO0.01 to 2 nols, nore
preferably fr ‘om:&uﬁ)rettma@hamldepecompbneﬁttm terponestefB)f phthalic

10 acid, preferably one or more of diethyl phthalate, di-n-propyl
phthalate, di-n-butyl phthalate, di-iso-butyl phthalate,
di-n-octyl phthalate, bis(2-ethylhexyl)phthalate, and di-
1so-decyl phthalate, component (d) 1s toluene or xylene, and
component (e) 1s one or more of XF3905, YF3B00, YF3807, TSLB238,

15 TSF4750, TSF4751, and a structural equivalent of these
compound.

By using the components above and taking the amounts and
the preparation processes above, the solid catalyst component
(A) of the present invention can control a forming rate of a

20  polymerization solvent-soluble polymer at a very low level
without deteriorating the catalyst properties such as catalyst
activity and sterecoregularaity.

As the compound (B) to be used to form a catalyst for

|3
[N



"?1) The order of contact of each conponent is arbitrary. Preferably,
conpound (B) is charged first into a polynerization system and then
- brought into contact with conpound (C), and further contact H-Ith sol ed
cat al yst component (A). The process for polynerization of the present
invention may be carried out in the presence or absence of an organic
solvent . The ol efin nononer may be used in ei ther a gaseous state or a
| i qui d st apelyRerthakiohyalf ageaf imey offetis ar ehian hgnyenfta quol yherezey on as
a nol ecul ar wei ght control agent. The pol ynerization can be carried out

Wi thout usbBagulshe MHRG A2 VWahOhim Ce8hPELhndge Rbprik@npally My | gatd i
t enperat ure |s not hi gher than 200C, preferably not higher than 100C. The

pol ymer s 23, OmPLESS S t I A 1~ not
hi gher t haft gmﬁ/Ba %}Ol{{n é| rrlﬁa Sgsegllt?%g%? zgtgla%enr}%}f%ﬂggggmglr e%f%\l\#?

pol ynmeri zation process may be applled Further, the polynerization reaction
may be car (t8d “Sdch rF‘ OFERIESETS tIoCor HOF¥EL sPEPEP/ TRe TRRAGSRN G de

hor nopol yneri zed or copol yneri zed using the catalyst of the present

| nventi ®n bydroeden| etigmcloai @ dladfdgen sucin aiaht Bd demiprepydkherire but ene,
1- pentene, 1-hexene, 1-heptene, 1-octene and 1-decene, branched ol efins

such as 3- ey lahdt gneeBrdsdn tetdytedl prifitrIre ofdmeres thdahoase bwhadi ene,
vi nyl cycl opent ane and v~ nylcyclohexane The catal yst of the present

| nvent i on gaRPERLECH] ar lgpdirel £1 bl r%lréfgbo%dthg g?ﬁgisxﬂﬁr (BAL 0 0o

et hyl ene or propyl ene e use y or 1n I nation

of two or nore
triethylaluminum, diethylaluminum chloride, tra-iso-butyl-

aluminum, diethylaluminum bromide, and diethylaluminum
10 hydrade. These organic aluminum compounds may be used singly
or 1n combination of two or more of them. Preferred among these
organic aluminum compounds are triethylalumainum, and tri-
iso-butylaluminum.
As the compound (C) to be used to form a catalyst for
15  polymerization of olefins of the present invention, there may
be used organic silicon compounds represented by the general
formula R’S1(OR'),.., (in which R’ and R' may be the same or
different and represent a C, ,,—alkyl, cycloalkyl, phenyl, allyl,
aralkyl or vinyl group; and g represents 0 or an integer of
20 from 1 to 3).
The preferred hydrocarbon groups for R?’, which may be
the same or different, 1nclude C,_,~alkyl, cycloalkyl, phenyl,

vinyl, allyl and aralkyl groups, and the preferred hydrocarbon



of them The pol ynerization (hereinafter referred as "main
pol yneri zation") of olefins in the presence of the catal yst nmade of the
. foregoing solid catal yst conponent (A) and conpound (B) and optionally
conmpound (C) in the present invention is o preferably preceded by
prepol ynerization to further enhance the catalytic activity and the
stereoreqgqularity, particle properties of the polyner thus produced and the
like . As gheupkeFbBsRt D i1 &iseflay Nbehehpr epmky BRY idadtficaedtherthdmyade used
the sane olefins as main polynerization or nononers such as U styrene. In

t he prepol ynerj | 0 t er. n f C t noner
o arbi [rapys PO Lr By e R P B YRAT I S AR o PGl
prepol yneri zati gn system.set up to the atnnsgﬁire of inert gas or_olefin
gas to be PBEGhEFFzEFRAGSalertR®nPEERPhY ®tFCSPRe SORPCE Gt I §side

conponent (A) , brought into contact with one or nore olefins. In the case
of conduct phgnpitepbbywerlaaei orabry tahbdxvsi banei t IPhdny larigani xl kdxycon
conmpound, preferably, the conmpound (B) is charged into the

prepol ysrer kzabhen Shed1esa1S6)1 Ak dxey 4 itearad nesphere-103al erd1 ki3 1 ey or
olefin gas to be polynerized, and after contacting with the conpound (C)
and further. the.solid catalyst conponent (A) , and then brought into
contact with one or nore ol efins. e

Specific examples of the foregoing organic silicon
compound 1include trimethylmethoxysilane, traimethylethoxy-~
silane, tri-n-propyvlmethoxysilane, tri-n-propylethoxysilane,

10 tri-n-butylmethoxysilane, tri-iso-butylmethoxysilane, tri-
t-butylmethoxysilane, tri-n-butylethoxysilane, tricyclo-
hexylmethoxysilane, tricyclohexylethoxysilane, dimethyl-
dimethoxysilane, dimethyldiethoxysilane, di-n-propyl-
dimethoxysilane, di-1so-propyldimethoxysilane, di-n-

15> propyldiethoxysilane, di-iso-propyldiethoxysilane, di-n-
butyldimethoxysilane, di-iso-butyldimethoxysilane, di-t-
butyldimethoxysilane, di-n-butyldiethoxysilane, n-butyl-
methyldimethoxysilane, bis(2-ethylhexyl)dimethoxysilane,
bis (2-ethylhexyl)diethoxysilane, dicyclohexyldimethoxy~

20 silane, dicyclohexyldiethoxysilane, dicyclopentyldi-
methoxvsilane, dicyclopentyldiethoxysilane, cyclohexyl-
methyvldimethoxysilane, cyclohexylmethyldiethoxysilane,

cyclonexyvlethyldimethoxysilane, cyclohexyl (1sc-propyl) -



Exanpl es The present invention will be further described zn detai
conparing the follow ng exanples with the conparative exanples. o
- <Pol ynmerzzation Eval uati on> The eval uation of slurry polynerization of
propyl ene was conducted by using the catalyst for polynerization of olefins
of the present invention, and polynerization activity per solid catalyst
conponent and an anount of pol ynmer undi ssol ved when 10 the produced pol yner
was extracdedetthbkyboibhag n- beplahexiyoetbyhdieshbyxyailiagle-,t enpardtar e type
Soxhlet's extractor (H') and rate of form ng a polynerization

50'Ve”tf5Sﬁsg#glﬂ8£M§E&1M@Eﬁoﬁ§§§Eéﬁg POl YRR AR QA ridtiHpi d e t Hd @D T at e

of formn ble natter were cal culated by the followmng |.> equation (8)
to (10) . Further, mnt produced, nelt f rate
(M) hnd BbH-ROGens P LoBB] SHaFETHR L BEBT LR Shibis oS RP IR IE ST M
and BD were conducted in accordance with JIS K 7210 and JIS K 6721

respect i vePyorps) dameitrarysalAeei vi t y( GEResatl (n-pPenty)fimgthepy 3
/solid catal yst conponent (g) (8) H (wt. $)={b (g) /a (g) }x100 (9) Rate
of form ngssbhtbl, e mEiclehEdyl(n=petty]l)diexhoxysa lage,) Joldlogadyl-In the

equations (8) to (10) , ~ shows a weight of solid polymer produced after
termnatio l% Bglwmfamatthg %@qghbon ~ shove, & Wlght (o Rsheptane
undi ssol ved pol ynef when solid polymer produced after ternlnatlon of

pol ymeri zatio ox58% ng,magyclohexyl(n -propyl)diethoxysilane, cyclo-

hexyl (n-butyl)diethoxysilane, cyclohexyl (iso-butyl)di-
methoxysilane, diphenyldimethoxysilane, diphenyldiethoxy-
10 silane, phenylmethyldimethoxysilane, phenylmethyldiethoxy-
si1lane, phenylethyldimethoxysilane, phenylethyldiethoxy-
silane, cyclohexyldimethylmethoxysilane, cyclohexyldi-
ethylmethoxysilane, cyclohexyldiethylethoxysailane, 2-
ethylhexyltrimethoxysilane, 2-ethylhexyltriethoxysilane,
15 methyltrimethoxysilane, methyltriethoxysilane, ethyltri-
methoxysilane, ethyltriethoxysilane, n-propyltrimethoxy-
si1lane, n-propyltriethoxysilane, 1so-propyltrimethoxysilane,
1so-propyltriethoxysilane, n-butyltrimethoxysilane, 1iso-

butyltrimethoxysilane, t-butyltrimethoxysilane, n-butyl-

5

triethoxysilane, cyclohexyltrimethoxysilane, cyclohexyl-
triethoxysilane, cyclopentyltrimethoxysilane, cyclopentyl-
triethoxysilane, vinyltrimethoxysilane, vinyltriethoxy-

silane, 2-ethylhexyltrimethoxysilane, 2-ethylhexyl~



o extracted with boiling n-heptane for 6 hours, and ~ shows an anmount of
pol ymer dissolved in a polynerization solvent filtrated after term nation
. of polynmerization reaction. EXAMPLE 1 <Preparatlon of solid catalyst
component> 1(? Into a 2000-m round flask equi pped with an agitator in
which the air wthin had been thoroughly replaced by nitrogen gas were
charged 100 g of diethoxynmagnesi um and 800 ml of toluene, and then 200nl of
titani um t eriachlooyisdd anss ¢ rveged. trihwe thioeens 1d@ng i ophewwl subgtbord-t 0
aging reaction by agitation 1-> for 1 hour maintaining the tenperature of

30C. 52 m qf abies ( ZeRirild o yishnis| atetrae thotty i1 shet hy cpbhBal,ate and
40 m of pol ysil oxane(TSF451- 100, product made by Toshiba Silicon) were

added to the mi xtur ' 85 i re of
fhe reacti oY Aybebas ATox s Wi S FRERH YL Yond ey LGRS D1
stirring. After the term pation of the reaction, a sypernatant was renoved
and 800 :nﬁl&ﬁnﬁblueﬁ@céﬁﬁeﬁwécﬁFlBPePFyiaFBHPPQFV§& PORi'de WEFETREW y
added to the reaction system and reacted at 110C for 15 minutes. After
the ter i natviaohebxytllvy alegen tord d rmed hrassud itliang pr ofivoe thmscvashhexwil t-h

tol uene and 800 m of toluene, 200 m of titaniumtetrachloride and 50 ni
of pol ysi | exanefdicalt (1 EHI:RAhoxTeshidr Si | i BphedimetRyDewtYonegglegct ber et 0.
The m xture was then heated to 100C and reacted 2 hours with stirring.
Thereafter, r ' r ct was wa ' ed by
fiItrationFﬁﬁgﬁgfﬁé ‘%%é%ﬁiaﬁ%ﬁéd pomdereghggfidigggéP§§%9£§%§%§§%%§ A .

The dimethoxysilane, bis (3-methylcyclohexyl)dimethoxysilane,

4-methylcyclohexylcyclohexyldimethoxysilane, bis(4-methyl-

10 cyclohexyl)dimethoxysilane, 3,5-dimethylcyclohexylcyclo-
hexyldimethoxysilane, bis(3,5-dimethylcycliohexyl) -
dimethoxysilane, tetramethoxysilane, tetraethoxysilane,

tetrapropoxysilane and tetrabutoxysilane. Preferred among
these organic silicon compounds are di-n-
15>  propyldimethoxysilane, di-iso-propyldimethoxysilane, di-n-
butyldimethoxysilane, di-i1so-butyldimethoxysilane, di-t-
butyldimethoxysilane, di-n-butyldiethoxysilene, t-butyl-
trimethoxysilane, dicyclohexyldimethoxysilane, dicyclo-
hexyldiethoxysilane, cyclohexylmethyldimethoxysilane,
20 cyclohexylmethyldiethoxysilane, cyclohexylethyldimethoxy-
silane, cyclohexylethyldiethoxysilene, dicyclopentyldi-
methoxysilane, dicyclopentyldiethoxysilane, cyclopentyl-

methyldimethoxysilane, cyclopentylmethyldiethoxysilane,

26



solid catal yst conponent (A) was then neasured for titanium 10 content. The
result was 1.91 $ by weight. <Polynerization> Into a 1500 ml autocl ave
-equi pped with an agitator in which the air within had been conpletely

repl aced by nitrogen gas were charged 700 ml of n-heptane and then charged
2. 1 mol 1.> of triethylalum num 0.21 mmol of cycl ohexyl net hyl

di met hoxysi |l ane and the foregoing solid catal yst conponent (A) in an anopunt

of 0.0053 mwall opendtylledhatled ethcbarsis aofe ,t | t ani oychdbaxyd thctdpentpy-t o
forma polynerization catalyst. Thereafter, the polynerization system was

pressured Wit tdoxyls3 1RHAPY | @RR- 198500 é'-chDéh &a@l@éﬂwy&wm@ﬂd%go

prepol yneri zation at a tenperature of 20C for nutes.” Into

I h h h dr Qq d
o opyl one SEC LR RA Shd Rertuagirs ey eyt O SRR IeYERoL 2

tenperature of 70C for 2 hour. The results of the evaluatlon of

pol ymer i zatieaw lane laperaidinethraniss LeneExAVBRE 2 Fhe-SametRybesalee as in
Exanple 1 was repeated to effect o the preparation of a solid catalyst
conponeft (p&n tanidlimes hrotyerdrErzat | Theeeataratownds HEN edy broepid £hayl ¥F3905
(Toshiba Silicon) was used instead of YF3800. Titaniumcontent of the

resul ting spl 6 Gt GRMRANERIO (Y e bB&Hum Wei ght. The results of
the evaluation of polymerization are also set 10 forth in Table 1. EXAMPLE

3 The same procedyre,ag | ntéxs{;%ﬁe;- 38 i gpeated Lo, L1 egl Lo, pr gpar ati on

of a solid catal yst conmponent he po ynerlzat on eva ron hereof
except that XF3807 To hi ba S|I|c .Was % g i nstead of YF3800. Titanium
content of RARE S &% c 9§F ot ng ReRFSER tWaBVENEECBy WRPght .

homopolymerization or copolymerization of propylene ais
10 accomplished in the presence of a catalyst made of the foregoing
solid catalyst component (&), compound (B) and compound (C).
The ratio of the various components to be used 1s arbitrary
and not specifically limited unless the effects of the present
invention are impaired. In general, the proportion of the
15 compound (B) 1s from 1 to 1,000 mols, preferably from 50 to
800 mols per mol of taitanium atom in the solid catalyst
compeonent (A). The proportion of the compound (C) 1s from
0.002 to 10 mols, preferably from 0.01 to 2 mols, more
preferably from 0.01 to 0.5 mol per mol of the component (B).
20 The order of contact cof each component 1s arbitrary.
Preferably, compound (B) 1s charged first into apolymerization
system, and then brought into contact with compound (C), and

further contact with sclid catalyst component (A).



The results of the evaluation of polynerization are also set forth in Table
1. EXPNPLE 4 '?cl The sane procedure as In Exanple 1 was repeated to effect
-the preparation of a solid catal yst conponent (A) and the pol ynerization
eval uation thereof except that TSL8238 (Toshiba Silicon) was used instead
of YF3800. Titanium;; content of the resulting solid catal yst conponent
(A was 1 . 92~ by weight. The results of the evaluation of polynerization
are al so set forThe prdagse for PRAYREE1za81Peot afre preseddr enuenithofixanpl e
1 was repeated to effect the preparation of a solid catal yst conponent (A)

and the polysRebe? ahired ceV autal hoRhbhpireeknexc ept ablkahcESE475A 6Fgshiba
Silicon) was used instead of YF3800. Titaniumcontent of the resulting

solid catal o] t Ol i o S t he
eval uation % Sg’lqé}ﬁe?ﬁ%a?lié%llﬁoﬁ??% setl;%é)%{#% abﬁl-eg?!%Ir EX%%/%’%EBE The
sanme procedure as in _Exanple 1 was repeated.to effect the preparation of a
sol | d cat alSAC BRToraftLCAF CARA- { HOTAEST o FARIRRT BRYeDaMASS GHEEREr eof
except that TSF4751 (Toshiba Silicon) was used instead of YF3800. Titanium
cont ent 5of thee podymietrilgg tdohi dscatmpyscutanporemt (F)nwesl Bgerd=~ bfheei ght .
The results of the evaluation of polynerization are also set forth In Table
1. ''t) COMFIRAEAZ FXAYPEERIbd [t rsared pracedihousus Ind-themelécvasr

repeated to effect

weight control agent. The polymerization temperature is not
higher than 200°C, preferably not higher than 100°C. The
polymerization pressure 1s not higher than 10 MPa, preferably
10 not higher than 5 MPa. The continuous polymerization process
or batchwise polymerization process may be applied. Further,
the polymerization reaction may be carried out in one step or

two or more steps.
The olefins to be homopolymerized or copolymerized using
15 the catalyst of the present anvention include long chaain
olefins such as ethylene, propylene, 1l-butene, l-pentene,
l1-hexene, l-heptene, l-octene and l-decene, branched oclefins
such as 3-methyl-l-butene and 4-methyl-l-pentene, dienes such
as butadiene, vinylcyclopentane and vinylcyclohexane. The
20 catalyst of the present i1nvention can particularly preferably
applied to a polymerization of ethylene or propylene. These
olefins may be used singly or in combination of two or more

of them.



the preparation of a solzd catal yst conmponent (A) and the pol ymernmation
eval uation thereof except that YF3800 was not used. The sol ed cat al yst
-conmponent (A) was then neasured for titaniumcontent. The result was 2.24 ~
by weight. The results of the evaluation of polynerization are al so set
forth in Table 1. a COVWARATI VE EXAMPLE 2 The sane procedure as in Exanple
1 was repeated to effect the preparation of a solid catal yst conponent (A)
and the pol ymeri 7a¢i @PlaRenistad P hethegreinaldinr t Faferceg oRsAITIB Mas
used instead of YF3800. The solid catal yst conmponent (A) 1() was then
measur ed fpblymbanzamiean)esf. oTeEinesiht th@spPeddncebyf wehghtatdhest esul ts
of the evaluation of polynerization are also set forth in Table 1. [ TABLE
1] Pol yner: } hZatd * izt | * *5) 5
At Vi L yso et e S CHI (L) Tt 8F 2P (P b HIRAR L8NG doridouna
120, 40099. 200.,422. 7Exanpl e 220, 10Q99,.20. 230. 402. 2Exappl e .
319, 90099, 30" 1908435 ERANLY c=99B0R08 (65, 4. 758, BES=Sekahpyention is
521, 50099. 40. 17 10. 403. 5Exanpl e .
619, 10099. pgefsgabiy. BUsRpErHt PYcRBeDOOYNSDDZa80087 2ogiRERpEE enhance
1Conpar ati vel9, 90096. 41. 850. 373. 6Exanple 2 ;:, *1: g-PP/g-cat. *2, *3:
w. ~ *4: gkhik T@tagAMt@d radtdusty | ahdapplel clddadnegdiea iy d sat el ysé
conponent and catal yst of the present invention can show hi gh
pol yneri zatji@pea¢hicu by and [Rhhaldr anbisoprehacear £84! @fe RAUTEr AkN:Re hi gh
yield at the polynerization of olefins. In case that olefins are allowed 10
to conduct polynmerization by slurry pol rizati rcess, the rate. of
formng a ﬁglefégrsi %3??%#53% \}gngflgﬁlﬁ%‘f%ﬂ%ﬁ?ﬁ%rgggﬁ te‘:'(':rreeglﬂé-’\ \%letlﬁ?%d 10 to
50% the rate in case_where a conventional catalyst 1s used, wth
mai nt ai ni nghe €aMg piefanei ¢5t PraRdPal¥PeragrEaParrt POPATETRI FRCheRRI in
conpari son

10 styrene.

In the prepolymerization, the order of contact for each
component and monomer 1s arbaitrary. Preferably, the compound

(B) 1s charged 1nto the prepolymerization system set up to the
atmosphere of i1nert gas or olefin gas to be polymerized, and

17 after contactingwith the solid catalyst component (A), brought
into contact with one or more olefins. In the case of
conducting prepolymerization on combination with the organic
s1licon compound, preferably, the compound (B) i1s charged into

the prepolymerization system set up to the atmosphere of i1nert

200 gas or olefin gas to be polymerized, and after contacting with
the compound (C) and further the solid catalyst component (A),

and then brought i1nto contact with one or more olefins.

24



| .> As the result, the easiness of process operability and the reduction in
production cost in the production of product can be achieved. WHAT | S
+CLAIMED IS 1. A solid catalyst conmponent for polynerization of ol efins
prepared by contacting the foll owi ng conponent (a) , (b) , (¢) , 5 (d) and
( e ; (a) a dial koxymagnesium (b) a titanium conpound represented by the
general fornmula Ti (ORL) nX9 _a (wherein Rl represents a O _,-alkyl group; X
repr esent s Exa@m1®sS ne atom a bronine atom and an iodi ne aton1 10 and n
represents a real nunber of fromnot less than O to not nore than 3), (c) a
di ester of an ar anmaipresiheat hreytieonaci Il bedfuriher degtire bBpdrmeathon, and
(e) an organic silicon conpound containing a hydroxyl group. 15 2. A solid

catalyst colmisNind Ofyl0l ¥IBHIZALON Hlarpidld NSnas | Rndl a%m)n barathgiel n

said organi c szl zcon conpound contai ning a hydroxyl group I's a conpound
represented g%mthe general formula 20 R6 Re RS-Z2' --- S~0S~OR r ~Rg
25 R ~0 S i% ~s R ~ 37

5 <Polymerization Evaluation>
The evaluation of slurry polymerization of propylene was
conducted by using the catalyst for polymeraization of olefins
of the present 1nvention, and polymerization activity per solad
catalyst component and an amount of polymer undissolved when
10 the produced polymer was extracted with boiling n~heptane for
6 hours by a high-temperature type Soxhlet's extractor (HI)
and rate of forming a polymerization solvent-soluble polymer
were measured. Polymerization actavaty, HI and rate of
forming soluble matter were calculated by the followaing
15 equation (B) to (10). Further, with regard to the polymer
produced, melt flow rate (MI), and bulk densaity (BD) were
measured. The measurement methods of MI and BD were conducted

in accordance with JIS K 7210 and JIS K 6721 respectively.

Polymerization Activity(g-PP/g-cat. )=

1o

{a(g)+c(g) }/solid catalyst component(g) (8)
HI(wt. %)={b(g)/a(g)}x100 (9)
Rate of forming soluble matter(wt.%)=

{c(g)/(a(g)+c(g)) }x100 (10)



(wherein R5 and R12 represent a nethyl group or hydroxyl group which may be
the same or different; R6, R, R8, R and Rll represent a nethyl group or a
. phenyl group which may be the sane or different; RO represents a C _lo
al kyl group which may have a hydroxyl group; ZlI and ZZ represent a single
bond or a dival ent hydrocarbon group which may be the sanme or different; r
represents a real nunber of fromnot less than O to not nore than 30 , 000
;S represéntthaemualtiomsbéd) dfo f(A@m, natshasss at wekgbt f sol 1dwrelyihen 30,
000; and at |east one of R5 and R12 10 represents a hydroxyl group when R

does not ipebddeed dPHHOXEIMIRALRDN. o8 polymeiridatdioal ¥6i c 0P P RESHhodOF
pol yneri zation of olefins as Zn claim1 , wherein said dial koxymagnesi um as

the compongnio(geise AN Ir %n%q's%%l‘é%ﬁ.{ TGRS AHBACO0BLE! b8 e v

di met hoxymagnest um di et hoxymagnesi um oxXynagnes

dl but hoxymagnesi u t hoxynmet hoxymagnesium _et hoxypr opoxy nagnesi um and
buthok-yetﬁS??Hﬁ&Hg§% r e anlﬁgﬁyFﬁﬁﬁéﬁéﬁPnf&@ Yert2ati on

of olefins as .n claim1l , wherein said dial koxymagnesi um as the conponent
''c) (a) isxtirechedywagheseulntng i peppaRg kg s ihpurss, andsgl sHoegatahyst
conponent for polynerization of olefins as In claiml , wherein said
titani um canpoutd G5 bheyvrerpaiesdol¥ed ~4na 4 palivtharhettalkal | delvest
filtrated after termination of polymerization reaction.
EXAMPLE 1
<Preparation of solid catalyst component>
10 Into a 2000-ml round flask equipped with an agitator ain
which the air waithin had been thoroughly replaced by nitrogen
gas were charged 100 g of diethoxymagnesium and 800 ml of
toluene, and then 200ml of titanium tetrachloride was charged.
The mixed solution was subjected to aging reaction by agitation
15 for 1 hour maintaining the temperature of 30°C. 52 ml of
bis (2-ethylhexyl)phthalate, 2.0 ml of diethyl phthalate and
40 ml of polysiloxane (TSF451-100, product made by Toshiba
Silicon) were added to the mixture at 50°C, 70°C and 85°C
respectively. The temperature of the reaction system was
20 raised to 110°C and then reacted for 1.5 hours with stirrang.
After the termination of the reaction, a supernatant was

removed and 800 ml of toluene and 200 ml of titanium

tetrachloride were newly added to the reaction system and



6. A solid catal yst conponent for polynerization of olefins as in claim1 ,
wherein said diester of an aromatic dicarboxylic acid as the conponent (c)
.is a diester of phthalic acid or terephthalic acid. 5 7. A solid catalyst
conponent for polynerization of olefins as in claiml1, wherein said
aromati ¢ hydrocarbon as the conponent (d) is one or nore selected froma
group consisting of benzene, toluene, xylene, ethylbenzene, propylbenzene
and tri net IBAAsEeeAs. 11Q @ fox $8Imneke st yfét@fnﬁgﬁemmmameﬁ ithet i on
of olefins as in claiml1l, wherein said aromati c hydrocarbon as the

conponent (mBadtsidrpl ugre resulytiere produdts ehisd waahaldy st thoponenke &aH
pol yneri zation of olefins as in claim1l , wherein said solid catal yst

conmponent i p - Chirng, 8aR9 i qgﬂp ts (a)
to (e). 10.§0Ad)gngl ?geg%%%%?(g){ 2gdéﬁrrprr[%nteant Q%O?Hpg?ﬂitn%%‘a;‘%ﬂég%% 0 e%irtﬁgﬂas in

claiml1, wherein a proportion of t he ¢ onent (b) is 0.5.to 100
nol es perlﬁ# %§h¥?é§?%%ﬁﬁéﬁéh é%??ggeprg%ﬁ%ﬁ%&fggiﬁﬁﬁﬂﬁh %ﬁr?heegéﬁponent
(c) is 0.01 to 10 noles "(% per nol of the conponent (a), a proportion of
amount 6f t3E’bnpeteato(d) Ths OIFFPI W0 HBF@shﬁéﬁ%ﬁﬂtQﬁlg%eCcéﬁﬁonent
(a), and a proportion of amount of the conponent (e) is 0.001 to 1000 mi

per nol of tdectmimpdneotir§alyth Ehirkiceg al yBiedenf pot ynehé zakison tahg
ol efins, prepared fromthe follow ng conponents (A) , (B) and (C) (A) the

solid catalysdacommanes s wBehyREReBe4hON s¥parated by filtration and
dried to obtain a powdered solid catalyst component (A). The
solid catalyst component (A) was then measured for titanium

10 content. The result was 1.91 % by weight.

<Polymerization>

Into a 1500 ml autoclave equipped with an agitator in
which the air within had been completely replaced by nitrogen
gas were charged 700 ml of n-heptane and then charged 2.1 mmol
15 of triethylaluminum, 0.21 mmol of cyclohexylmethyl-
dimethoxysilane and the foregoing solid catalyst component (A)
in an amount of 0.0053 mmol as calculated 1n terms of titanium
atom with stirring to form a polymerization catalyst.
Thereafter, the polymerization system was pressured with a
200 propylene gas to 0.1 MPa, and allowed to undergo
prepolymerization at a temperature of 20°C for 30 minutes.
Into the autoclave were then charged 80 ml of hydrogen gas and

pressured w.th a propylene gas to 0.6 MPa and allowed to main

I



olefins as defined in aim1l;, a (B) an organic al um num conpound
represented by the general fornula: RZPA1IB P (wherein RZ represents a

- Cl_4-al kyl group; Q represents a hydrogen atom or a hal ogen atom i ncl udi ng
brom ne, chlorine 10 and iodine; and p represents a real nunber of nore
than O to not nore than 3); and (O an organi c silicon conpound represented
by the general fornula R3gqSl (OR4) a {)Wnerel n R3 and R~ nmay be the
sane or PPéNé\@trléﬁ&lPé’p?E%W%r%?ﬂF%@é} i FPHaph el udihgresuitsl kyl |
cycloalkyl , phenyl , allyl, aral kyl and vinyl groups; and q represents 0
or an integ@#r the évahudtion 3§f pbl ymk riztaetliyest afrer sebl foerh aat mablef 10l ef i ns
as in claim1l, v() wherein a proportion of anount of the conponent (B) is
1 to 1000 peigfprizer, nol of titaniumatomIn the conponent (A) , and a
proportion of anmount of the corrponent (O is 0.002 to 10 noles per nol of

t he conponent (B 13. A cat zat| on of oI fi £88 in
claim1l , whereitSaSPropeasw (ﬁagrrlonu%% %Tf% e "eSThTREREST E’-) T86%t o 800
mol es per nmol of titaniumatomin the conponent (A) , and a proport| on of
anount 8f tHhe RFIRRATENIQC)of s20501idocatrdlves sOmARsIendt f‘h>e efpbhent
(B). .Ah& A A AlL.LA LA .A{.A . Ayl . Al .A[. Al.AY. AfF. Af 3. AfF. Ay . Al . A A{.AF. A
. Ay. Af . AS pelAmeximatAlon AyalAatAnAheredt AxAeptAthdy XA 3B FCMR4bR W

Silicon) was used instead of YF3800. Taitanium content of the
resulting solid catalyst component (A) was 1.88% by weight.
The results of the evaluation of polymerization are alsoc set
10 forth in Table 1.
EXAMPLE 3
The same procedure as in Example 1 was repeated to effect
the preparation of a solid catalyst component (&) and the
polymerization evaluation thereof except that XF3807 (Toshiba
15 Silicon) was used instead of YF3B0OO. Titanium content of the
resulting scolid catalyst component (A) was 1.86% by weight.
The results of the evaluation of polymerization are also set
forth in Table 1.
EXAMPLE 4
20) The same procedure as 1n Example 1 was repeated to effect
the preparation of a solid catalyst component (A) and the
polvmerization evaluation thereof except that TSL8238

(Toshiba Silicon) was used instead of YF3800. Titanium
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polymerization evaluation thereof except that 10 g of AlCl,
was used instead of YF3B00. The solid catalyst component (A)
10 was then measured for titanium content. The result was 2.73 %
by weight. The results of the evaluation of polymerization

are also set forth in Table 1.

[TABLE 1]

Polymer- (HI Rate of forming BD MI

1zation (*2) polymerization (*4) (*5)

Activity solvent-scluble

(*1) matter

(*3)

Example 1 20,400 86.4 0.20 0.42 2.7
Example 2 20,100 89.2 0.23 0.40 2.2
Example 3 19,900 99.3 0.19 0.41 2.6
Example 4 20,500 89.4 0.18 0.39 3.3
Example 5 21,500 99.4 0.17 0.40 3.5
Example 6 19,100 89.2 0.25 0.41 2.8
Comparative |18,900 99.0 0.43 0.37 2.8
Example 1
Comparative |19,900 96.4 1.85 0.37 3.6

Example 2
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invention can show high polymerization activity and obtain a
high stereoregular peolymer i1n a high vyield at the
polymerization of olefins. 1In case that olefins are allowed
10 to conduct polymerization by slurry polymerization process,
the rate of forming a polymerization solvent-soluble polymer
can decrease withan 10 to 50% the rate in case where a
conventional catalyst 1s used, with maintaining a catalyst
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15 As the result, the easiness of process operability and the

reduction in production cost 1n the production of product can

be achieved.
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(c) a diester of an aromatic dicarboxylic acad,

(d) an aromatic hydrocarbon and

(e) an organic silicon compound containing a hydroxyl group.
15 2. A solid catalyst component for polymerization of olefans

as in claiml, wherexn said organic silicon compound containing

a hydroxyl group (e) 1s a compound represented by the general

formula:
20 ~ RS® w R® ™ R'®

|
R°—Z'— S 10 4 S1O0O4+—Si— Z%*—R'?
|
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6. A solid catalyst component for polymerization of olefins
as 1n claim l, wherein said diester of an aromatic dicarboxylic
acid as the component (c) 1s a diester of phthalic acid or
terephthalic acaid.

5 7. A solid catalyst component for polymerization of olefins
as in claim 1, wherein said aromatic hydrocarbon as the
component (d) is one or more selected from a group consisting
of benzene, toluene, xylene, ethylbenzene, propylbenzene and
trimethylbenzene.

10 8. A solid catalyst component for polymerization of olefins
as in claim 1, wherein said aromatic hydrocarbon as the
component (d) 1s toluene or xylene.

9. A solid catalyst component for polymerization of olefins
as inclaiml, wherein said solid catalyst component 1s prepared

|5 by contacting a polysiloxane with components (a) to (e).
10. A solid catalyst component for peolymerization of olefans
as 1n claim 1, wherein a proportion of amount of the component

(b) 1s 0.5 to 100 moles per mol of the component (a), a
proportion of amount of the component (c) 1s 0.01 to 10 moles

20  per mol of the component (a), a proportion of amount of the
component (d) 1s 0.001 to 500 moles per mol of the component

(a) , and a proportion of amount of the component (e) 1s 0.001

to 1000 ml per mol of the component (a),
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(wherein R’ represents a C,,~alkyl group; Q represents a
hydrogen atom or a halogen atom including bromine, chlorine
10 and iodine; and p represents a real number of more than 0 to
not more than 3); and
(C) an organic silicon compound represented by the general
formula:
R’ S1 (ORY),
15 (wherein R® and R'may be the same or different and represents
a hydrocarbon group including C, ,,-alkyl, cyclecalkyl, phenyl,
allyl, aralkyl and vinyl groups; and g represents 0 or an

integer of from 1 to 3).

12. A catalyst for polymerization of olefins as in claim 11,

I

wherein a proportion of amount of the component (B) 1s 1 to
1000 moles per mol of titanium atom 1n the component (A), and
a proportion of amount of the component (C) 1s 0.002 to 10 moles

per mol of the component (B).

10
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a proportion of amount of the component (C) is 0.01 to 2 moles

5 per mol of the component (B).



