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45  (b) Organic silicon compound having Si-O bond

The organic silicon compounds having Si-O bond used in the synthesis of the solid catalyst component

of this invention include those represented by the following general formulas:
' SI{OR®),RS,.
60 R7(R® SiO)pS|R9
(R19,810),

where RS represents a hydrocarbon group having 1 to 20 carbon atoms, RS, R7, R8, R? and R'® each represents
a hydrocarbon group having 1 to 20 carbon atoms or hydrogen atom, m represents a number satisfying 0 <m
= 4, p represents an integer of 1 fo 1,000, and q represents an integer of 2 to 1,000.

55 Concrete examples of said organic silicon compound include tetramethoxysilane, dimethyldimethoxysi-
lane, tetraethoxysilane, triethoxyethylsilane, diethoxydisthylsilane, ethoxytriethylsilane, tetraisopropoxysi-
lane, diisopropoxydiisopropyisilane, tetrapropoxysilane, dipropoxydipropyisilane, tetrabutoxysilane, dibutoxy-
dibutylsilane, dicyclopentoxydiethyisilane, diethoxydiphenyisilane, cyclohexyloxytrimethylsilane, phenoxytri-
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-(C) a silicon conmpound represented by the follow ng general formula: [err]
([err] represents an alicyclic hydrocarbon group having 5 to 20 carbon
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The ester compounds which can be used in this invention are esters of monobasic and polybasic carboxylic

acids including aliphatic carboxylic esters, olefinic carboxylic esters, alicyclic carboxylic esters and aromatic
carboxylic esters.
Concrete examples of said ester compound include methyl acetate, ethyl acetate, phenyl acetate, methyl
45  propionate, ethyl propionate, ethyl butyrate, ethyl valerate, methyl acrylate, ethyl acrylate, methyl methacry-
late, ethyl benzoate, butyl benzoate, methyl toluate, ethyl toluate, ethyl anisate, diethyl succinate, dibutyl suc-
cinate, disthyl malonate, dibutyl malonate, dimethyl maleate, dibutyl maleate, diethyl itaconate, dibutyl itacon-
ate, monoethyl phthalate, dimethyl phthalate, methyl ethyl phthalate, diethyl phthalate, dipropyl phthalate, dii-
sopropyl phthalate, dibutyl phthalate, diisobutyl phtpalate diheptyl phthalate, dioctyl phthalate and diphenyl
50  phthalate.
Among these ester compounds, olefinic carboxylic esters such as methacrylic esters, maleic esters and
phthalic esters are preferable, and phthalic diesters are particularly preferable.

(e) Ether compounds
55
Next, the ether compounds which can optionally be used in this invention include dialkyl ethers such as
- diethyl ether, dipropyl ether, diisopropy! ether, dibutyl ether, diamy! ether, diisoamyl ether, dineopentyl sther,
dihexyl ether, dioctyl ether, methyl butyl ether, methyl isoamyl ether and ethyl isobutyl ether. Among them,
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The organic silicon compound is used preferably in an amount of 1 to 50, more preferably 3 to 30, and par-
ticularly 5 to 25, as expressed in terms of atomic ratio of silicon atom o titanium atom (Si/Ti).
The organomagnesium compound is used preferably in an amount of 0.1 to 1.0, more preferably 0.2 to
5.0, and particularly 0.5 to 2.0, as expréessed in terms of atomic ratio of sum of titanium atom and silicon atom
50  to magnesium atom ((Ti+Si)/Mg).
The solid product formed by the reduction is preferably separated from liquid and several times washed
with an inert hydrocarbon solvent such as hexane or heptane.
The solid product thus obtained contains trivalent titanium, magnesium and hydrocarbyloxy group, and it
is usually amorphous or very weakly crystailine. Amorphous structure is particularly preferable from the view-
§5  point of catalyst activity.
Next, the solid product obtained in the above-mentioned manner is treated with an ester compound.
The ester compound is used preferably in an amount of 0.1 to 50 moles, more preferably 0.3 to 20 moles,
and particularly 0.5 to 10 moles, per one mole of titanium atom in the solid product.

oo ghouf§
st reactlon may optionally be car ed out additionally at a tem- ’



40 The esterconpounds which can be used in this invention are esters of
nonobasi ¢ and pol ybasi ¢ carboxylic_acids including aliphatic carboxylic
esters, ol efinic carboxylic ester EPCATBR8ABY ¢ carboxylic esters and

ar omat i c carboxylic esters. Concrete exanples of said ester conmpound

i ncl ude met IRsk oaE®ieat Magnediumdtontia thie adlie profleL thy bstereatipmitingl is used gagfbrabhbin an amount

pr opi onat ef 0.6t .0 mplecod Mo ipeeferably 0398 to.A nyola if Ehe agimy bf estart compdueq is toetidnge| disin-
acryl at e, tegtakign of parficd takee placeet hyl net hacry- | ate, ethyl benzoate, butyl
benzoat e, nelthhjreatment gtrolid preduthynith the| egtar eompernti pan herprastised by efiy kndwp|metheds; iswelit e,
di but yp s g slurgy Riigpess or G'P@F'HSH m*vammue'n%ﬁ"w%Warreapfe;hme@ateda'm prought ntat e,
di but yl nﬁ?wwthw%myﬂ*owem@afﬁ%ﬂn@ PBIYS&ER“Y'F is P@%ﬁ@ﬁemt@ei tgknof af view be-
pht hal at e caugpigan %H“’&[‘té‘fﬂ"ﬁﬁ? 1'“ '@? |“&'?WP srP&T“&'Pe

e fisty b'y' "bl'l“f)ﬂ'? ,
glf:\ﬁlglpglt er§ ﬁ% E}igen en Sbg%@'%? %ﬁ%ﬁz ?xgy}e,e Ohtlo T ydro- tyl

pht hal I a ons suﬁ?@w % an amf monoc ene ca e%s %pﬁ:ﬁeﬁ as
met hacryl olate o “nd
pht hal i c gnfou ym,ng § t%«‘rh Ee‘?%%%?rﬁo?ﬂé@ol Xt,
t he ether pﬁﬁ&&%ﬂdﬁm\‘fwﬁu trSe@rﬂer@ﬂdoW 5’c ﬁ‘ddr@é‘é wdacio t@c'ﬁ)ﬁ%@ﬁda‘%ﬂh&m ude
di al kyls ehjamis105miRdles?s | brefiabi 50 miisthd 0135 hour. ARSr corlidtio® SRtk MEatndhl) 86,

di butyl etdtire is allowsatb steﬁd Hthe sdtelosaaﬁmlng Aduitdiom s6lid A0 therdhfyer the boNa Is seviranives |

et her, di eashgd wieh dnaiiert hydirbdaybon Sdivieptito ahitdiredn esieetrdateld solid pmaaet. et her and et hyl

i Sobut yl et Hehen, thnsstagtréaked mplidproduct EfreSteBwith DiktuBbf ahi dther ydmpedridand titadum tetra-

di i soany| cléride.rPreferably) thisttieatirientrld carriod axt dwaaststecof si(iry. ASthe séhesbt wedibr reaking d slurry,

cat al y®t otiphptizingdrecatbons such aipentsro| hedanedtentanes botane mpddreante, asimatin hysirdcerbem suchn | s
synt hesi z egltolygnerand wdsnaplieyclicihydiprathanscushrssyriphoiaph mathviaclghexanecand decealinand ha-
conpound fagenated hydrecataescsuglt asdichigragthanes trishlerpetiane.ctighiotoatiane; onoshlerphenzans, di
product, P’E!?’P‘l?mﬂﬂ Eﬂﬂ "ﬂﬁh@‘a’l’?'ﬁﬂ‘°t°?fbb°§5$¢r ﬂ“ﬁ!ﬂ%‘&ﬂ\c‘ﬂ*"‘iﬂ?'taﬁd QYP'%'P@TS aﬁ‘!)?f’ﬁmi'ﬁay and

thereafte r-treated so

c g t Ei\ J) solv nt
A B e
TR g ,9"6 F?éegf e e &.@"" %%@%&G = %.,'g{ﬁ.g,ﬁsrt

gas such Ay eHiidated

conpougd Y peders mq.@é’n.a% A q,rmag e ,pﬁxu& aso|utionof
synt hesi S )hhefco @ Shdtinfal tétabAbS RSy bgqgépm an or ganomagnesi um conpound to
a nixture ofynine eiibdbThdug BAbHabmFbaAl il Gtarkinftefuchibrie@ b oSOHRRISICHEIuR a rhétifoar 1 ed
t0. An i NVAKI ConipRdes QBN EtNER conipoiRidi ahé€ et B8N tildnkim tdtRxchidridé Bndad méthddadhich M
conpound aéHiprieésGiiitanebuslyiaddhiy eEidRTuRipOEhdtafd Harfiudi tefrachiGrde bre PrefrabRIRHBASH Whith
conpoussd le@npibes@ddishyiréviolsly préhaten mixtuieas ethérebymdnd ant titeninbirationide tadstet et Ses
addi ng an sdxgedutiapartedadypeferapound to a m xture of titani um conpound and
organi ¢ si | i'the reactonpiestacireated salid proguciofith ethiet compoupdhand titanivi tejopebloride nagly be epesl-y s t
activity. ed twice or more. From the viewpoint of catalyst activity and stereospecificity, it is preferable to repeat the re-

action using a mixture of ether compound and titanium tefrachloride at least twice.

40 The ether compound is used preferably in an amount of 0.1 to 100 moles, more preferably 0.5 to 50 moles,

and particularly 1 to 20 moles, per one mole of titanium atom present in the solid produet.

The titanium tetrachloride is added preferably in an amount of 1 to 1,000 moles, more preferably 3 to 500
moles, and particularly 10 to 300 moles, per one mole of titanium atom present in the solid product. Per one
mole of ether compound, the titanium tetrachloride is added in an amount of 1 to 100 moles, preferably 1.5 to

45 75 moles, and particularly 2 fo 50 moles.

The treatment of ester-treated solid product using a mixture of ether compound and titanium tetrachloride
may be carried out in the presence of an ester compound. For this purpose, the ester compound is used in
an amount of 30 moles or less, preferably 15 moles or less, and particularly 5 moles or less, per one mole of
titanium atom present in the solid product.

50 The trivalent titanium compound-containing solid camlyst component obtained by the above-mentioned
method is separated from liquid material, washed several times with an inert hydrocarbon solvent such as hex-
ane or heptane and then put to use in polymerization reaction.

From the viewpoint of catalyst activity and stereaspecificity, it is preferable to put the solid catalyst com-
ponent to use after separating it from liquid, once washing it with a large amount of halogenated hydrocarbon

55  solventsuch as monochiorobenzene or aromatic hydrocarbon solvent such as toluene, and several times wash-
ing it with an aliphatic hydrocarbon solvent such as hexane,

The solid catalyst component of this invention is used in the polymerization of olefins in combination with
an organoaluminum compound and, optionally, additionally with an electron donor. Concrete examples of said

6



Preferably, the titani um conpound and the organic silicon conpound are put
to use after dissolving them20 Into an appropriate solvent or diluting
themw th an appropriate sol vent. BRO376884&8 vent used for this purpose,

al i phati c hydrocarbons such as hexane, heptane, octane and decane, aromatic
hydr ocar b @fandatitihudSorhpuktne eldéhdn donbediemendibiedélbw.C hydr ocar bons such as
cycl ohexane, nethyl cy- cl ohexane and decal i ne, and et her conpounds such as
di et hyl etig)@rganchildmiriunlcompduad , di i soanyl ether and tetra- hydrofuran can be
referred to. 25 Tenperature of the reduction is preferably [err] to
[err]. &l f thEepwamaluminum comppundaekddtthisinvantioninesmhingtion withithe abayeymantionod polid eaj- |
det er i or atalyetis that heying i legst energiuminumetarhn Band dn maleciie. Ttsipicel eamples @f rerresented by so
possi bl e ttee fellawing geserel fermulapieduct i on I n the presecce of a porous material
susH as an i norganic OXI de or organl M“fm% 18 y th| s t he for rred soI id

pr oduct can be I, 15e p nt 0 r|oor ou
mat-er I n? Y 5
radi us T ed‘f“S %“’“ F? *29@2‘.’%%&3‘253. ?n‘ » Bﬁ .m.,ﬁ' ¢
di anet er %{a &‘ rf .J.mrn dga.%i
[err], a” umlnum Ho rh Glalicytal rdfaﬁ%n Ratide;

or gani g, p(?n alkleIgvlnM Mi&o?dag- aﬁ&’ lalu a){&ls%[uéﬁ ahﬁ faluh%;&ﬁo arB uxmvi o)(-I ic
ester typgpepoly- 35 acryl onitrile type, polyvi nyI chl oride type and

pol-yol ef i Nt Xishg Bk 6FEdnSalGafinR@mp&Ung, tiaflyldidninuia ikt 6f trialikpbiGriihuntaird dRIAA-€'S
i nglude paimisiinhaiie fand Slkyaiuiiocanes aéé piafbraig) &l it BRRMInINRisobutylaluminum, mixture of trie-
st yr ene- N thyiahsrinoml st disthyianiniisuat ghloAds, ahel taaethypdidighiaksne atd partistlariyprdfgyabiane gl ycol
di et hacr y| | Theambwht sfesithgrganedininuncaampdupdraan be pedctedfrorh yd widearrgriga b1 to 000 radldsy |
ac- ryl at eer omeimolelof titaniun atore présent in {Helsdlidzetalyst conrohentPreferablvhiydwever, its amount is in
acryl at e- diesmgglobetaf@tmolesopol yner, pol ynet hyl me- thacryl ate, nethyl

met hacryl at e- di vi nyl benzene copol ymer, pol yethyl ene glycol dinethacrylic
aci d net hy®) Sligen cagpoupdr . pol yacrylonitrile, acrylonitrile-divinyl benzene

copol yﬁ"br pol yV| nyI chl oride, polyvinylpyrrolidine, polyviny|- ridi ne
ety v | el tmm&cgaﬁswwngenm 3 fipp Eeeimeri s rorspen
acryl ate c%b'l?l Pg%eﬂﬁ“’ Topyl ene t hese porous material s, [err]

and”pol ystyrene,t ,,goln PR m%a,% f 210k A w%a ) R beycc
droppl 9‘9 I r&%"’&% ';eh gmy%(:tg{on of tﬁ Eﬂg@o s

about uctlon a 0S ? ctlon ma
opt' onal | y n@n@{erekﬁﬂbleg%saﬁqm(;n'cmmdﬁmﬁ{deﬂ’letf(ﬂm\'lmgﬂ5 perature of 20C to
[err]. The organic silicon conpound I1s used preferably in an anount of 1 to
50, nore preferably 3 to 30, and par- ticularly 5 to 25, as expressed in
terns @ atomc ratio ofc? |con atomto titanium a (Si/Ti). The
s

or ganomagnesi um co nd] used preferably ism™an arbunt of 0.1 to 1.0,
nare preferably 0.@—55@ (@@d; pas ti cul arl y 512: (MCHY pxpressed in

ternms of atomc ra of sum of titani um atotv-add silicon atom50 to
magnesi um atom ((Ti +Si )/ My). The solid pr oduct for med by the reduction is
prefer#&bly separated from l&:glgl d and several tines hed with an inert

hydr ocar bon sol vent suchi & Xane or heptane The(é 9 d ‘product thus

obt ai ned cont ai ns al gnt i um nmagnes} :ny, r byl oxy group,
and it is usually phogs((tg)dr:lII PPy y weakly c I 1 ne((&%%gﬂﬁhous structure

is partjcularly pre erabl e fromthe view 55 point of catalyst activity.
Next , fhe solid product obtained in the above-nentioned nmanner |s treated
w th an ester conpound. JRgcegter corrpound I's usedthe{:eﬁably in an anmount

of 0.1 to 50 noles rejprefefably 0.3 to 2 | es,
Y 6—81 (oca3_?z, 8i-(OCH,),.

fs“n CeH13
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and particularly 0.5 to 10 nol es, per one nole of titaniumatomin the
solid product 5 EP 0 376 084 1 * Per one nole of magnesiumatomin the
solid product, the ester conpound FBO3&M4Bleferably in an anount of 0.01
to 1.0 nole,” and nore preferably 0.03 to 0.5 nole. If the anount of ester
conpound is too large, dis|n- tegration of particle, takes place. The
treatnent of solid dugk™si th the ester corrp Ind be practi sed by any
known net hods, suc §_Eberﬁy' process or \a ca{ er'i zation using
ball mill, so far t 52fals can De oug]h H&(ﬁ@dntact by the
met hod. s However, nechani cal pul verization is undesirable fromthe

i ndustrial poi nt of view be- cause it génerates a | arge anmountof fi ne powder
in the solid catal yst coﬁﬁ@ﬁ and t hereby broader%ql'b;a\rtr cle size

di gtsibution. Pre Iy ththe materi al s ntacted in the presence
of & diluent. ﬁmgﬁ’ CoHgd phatic hydr.@ Bd$1’s Qfeaflsde pent ane,
hexane, hept ane and—o tane aromati ¢ hydro- 10~ carbons such as benzene,

tol uene and xyl ene, alicyclic hydrocarbons such as cycl ohexane and

cycl opent ane, and hangeh&Q@gﬂ ydrocarbons such as YeztGjj¥ehl or oet hane and
nmonochl or obenzene belused.” Anong them ar |c|hydrocarbons and

hal ogengt ed hydr osbr'(ec@‘éslzcul arly pr @- - (AeHy)aent is used
in an anount of O. to 1,000 m, preferabl m to 100 m, per one gram
of the solid product. Tenperature of the treatnent is [err] to [err], and
preferably [err] to [err]. Time period of the treat- 15 ment is 10 m nutes
or “Yonger, and preferabl? 8? m nutes to 30 hours. R conpletion of the
treatmesmt, the m x }omed to stand f e sa%e of separating
liquid fromsolid, % Rér&8€sfe) she solid @' izwashed with an
i nert hydrocarbon sotvent to obtain an ester- at ed solrd product Then,
the ester-treated solid product is treated with a nrxture of an et her
conpoung and trtanrunrteﬁbﬁ5 chIorrde Preferably,é 4¥ys treatment is
carried®out in a s sl y t he sol used nakrng a slurry,
20 aliphatic hydr’— d= é%ﬁ ?;12 pent ane, I &5‘?&? oct ane and
decane, aromatic hydrocarbons sueh as tol uene and xylene alrcyclic

hydr ocar bons such as cyclohexane met hyf‘cycl ohexane and decal in and ha-

| ogenat gd hydrocarbons syc di chl oroet hane, tri @lporoethane,
trrchloroethane hI ﬁkene di - chIor---nzqﬂe9and trichl or obenzene
can be used. Am)n@m ted hydroca mr}*r;tr c hy-
drocarbons are pre bIe Concent r atN_aR of t he sIu?ry is 0.05 to
0.7 g solid/m solvent, and preferably 0.1 to 0.5 g solid/m solvent.

Tenper agsur e of the reacti'on is [err] to [err], preferably [err] to [err],
and particularly [err] t01[s&9|Cr Al - t hough tirre per E@dtEjHyhe reaction is

not critical, it is 0 IIy3 m nutes to 6 hoy A&_the net hod for
feedi ng the ester- t ¢ Siol(OFHanaduct, t he e 8ipbOFtadpd titani um

tetrachloride, any o rret hod which conprises adlling an ether conpound and
titani umtetrachl orrde to an ester-treated 30 solid product and an inverse
met hod whi ch conprises addj an ester-treated solr oduct to a solution
of ether compound and_tita tetrachl oride 'pt ed. In the method
of adding ether conp (tdé um tetrach% esérytreated solid
pr oduct“ a net hod wh conpri ses® é’ddr ng et her ound and® ther eaf t er

adding titaniumtetrachl oride and a net hod which

180CaHy Fae
% @-sar-(ocné).z, @-& (0cH,),
isoC, Hg tertC, Hy

| ' !
% ®_Si-(ocn3)2, @—Si—(OCH3>2,



conprises sinultaneously adding ether conmpound and titaniumtetrachloride
are preferable. Anethod which 35 conprises adding a previously prepared

m xture of ether conpound and titERParAMBEBT achl oride to ester-treated solid
product is particularly preferable. The reaction of ester-treated solid
product with ether conpound and titaniumtetrachl oride may be repeat- ed
twce or nore. Fromthe @ oint of catalyst acti@iHy and

stereospecificity, ) 'sl&r ferable to repeat e le-"action using a
m xture of ether -e-u@r m@iaf@CH;) gni um t et f §&-ERCHLaet twi ce. 40
The etfier conpound used preferably in an a nt of 0.1 to 100 nol es,

nore preferably 0.5 to 50 noles, and particularly 1 to 20 nol es, per one
nol e of titanium atom pr tgin the solid product ¢ Fie titanium
tetrachloride is adged p?%@le:iably in an am)un 148§ 1,000 noles, nore
preferably 3 to i - GOEH ticul arl =10 1 »-330C (OTHEL., ,per one nol e
of tit™nium-atomp nt in th lid product\_Ber one m)}I%ezof et her
conpound, the titaniumtetrachloride is added in an anmount of 1 to 100

nol es, preferably 1.5 toiggc ﬂ15 nmol es, and particulgihy g to 50 noles. The
Sé '

treatnment of ester- atg #d product usin m|-xtur'é 8f ether conpound
and tigtani umtet@dg_@m{:’pp carried pﬂ@-&h&-moeﬂgwe of an ester

conmpound. For this pose, the edter compou s used in“an anount of 30
nol es or |ess, preferably 15 noles or less, and particularly 5 noles or
|'ess, per one nole of ti j um atom present in the gokid product. 50

The trivalent titani cqrpéund- cont ai ni ng solAge callal Yst conponent

obt ai ned by the ab i-qoeg nyet,hod is sesir_gocﬁ'hﬂg';d material,
washed several ti th an inért hydrocar hah sl vent such 4s hex- ane or
hept ane and then” put to use in polynerization reaction. Fromthe viewpoint
of catalyst activity and stereospecificity, it |Is preferable to put the
solid catal yst com ponent to use after separating It fromliquid, once

washi g it with a |arge dsoggH,of hal ogenated hydrdgipon 55 sol vent such

as nmonochl or obenzepsQr dronatic hydrocar bon ent such as tol uene, and
several tines vvaiStl-\Xpﬁﬂaz_iQ:al i phatic bR et such as
hexane. The sol i d&=eatial yst conponent of thi ention is used in the

pol yrre;oi zation of olefins in conbination with an organoal um num conpound
and, optionally, additionally with an-electron donor. Concrete exanples of
said 6 EP 0 376 084 BlisaGgdhpal umi num conpound ak&T&Fglyron donor are
rmentioned bel ow. (<O gah_oad uIm r5um conmpound [ Th ol noal um num
conpound used in {¥H5p «conbi nat i o st"ﬁz QBB 2‘nmenti oned
solid gat- alyst f£S+tiffat having at |east on Um num car bon bond in

nol ecule. Its typical exanples are represented by the foll ow ng general

et mul as: [ Piishg these silictinesnapomnds, thdsewhefein Rerschn liny¢lil hydeocdrbangreup:kaving §to 40 carbon
hydr ocar batmg R ispn laeyelicrhgdrdcatbon @rupdavitgotto § carhan atoysjapdR* is @ ydrecarban groye bayingt om
hydr ogen atot®cerboredtiruneye preferable, apdhitiose whenein &2 isigydiohexyl-grews "saé!taic@ﬁilﬁyﬁrgc@Ter r]
r [errio 3gro@obrring? to seo,aaggte@s i R [saneiybas At amyp AR MOESRRIehiRY afd ryfiehgiviethyt-
trial kyl adimsthexysiengig eertigularly prefatelle o umi num :

{i) Method for polymerizing olefins

45 The method for feeding the above-mentioned catalyst components into polymerization reactor is not crit-
ical, provided that they must be fed in an inert gas such as nitrogen, argon or the like in a moisture-free state.
The solid catalyst component, the organoaluminum compound and the electron donor may be fed either
separately or after previously contacting two of them. '
The polymerization can be carried out at a temperature ranging from -30°C to 300°C. Although pressure

50 of the polymerization is not critical, a pressure of 3 to 2026 bar (3 to 2,000 atmospheres) is preferable from
the viewpoint of industrial practicability and economicity. The polymerization may be carried out either contin-
uously or batch-wise. Slurry polymerization or solution polymerization using an inert hydrocarbon solvent such
as propane, butane, pentane, hexane, heptane and octane, liquid phase polymerization using no solvent, and
gas phase polymerization are also adoptable.

&5 Next, the olefins to which this invention is applicable are those having two or more carbon atoms. Concrete
examples of said olefin include ethylene, propylene, butene-1, pentene-1, hexene-1, 3-methylpentene-1, 4-
methyl-pentene-1, octene-1, decene-1 and dodecene-1, though this invention is by no means limited by these
olefins. The polymerization of this invention may be any of homopolymerization and copolymerization. In the



triisobutylalum numand trihexylalum num dialkylalum num hydrides such as
di et hyl al um num hydri de and dii- sobutyl al um num hydri de; m xtures of

trial kyl al ui num and di al kyl al uni FEHFEP84®I: ni xtures of trialkylalum- 15
num and al kyl al umi num al koxi de; and al kyl al unbxanes such as

t et r aet hy bapoignetization, o éribrelkinids aflolefing! aek reikednagstheran@contted\ithichalyst to form a copo-

or ganoal ulymenHeteroibjocunopalymerization ik whish al pelymenizatiomis xdrdedasit io twot ar matelsiepatan@saum

and di al kyé eractisedraasiyit ibalba pbesibietaddda ¢hain driansfen agentegcheas dyqdoegeh for thb pwposa piteg-

t ri et hyl aMatingthermolecular weishiaf pdhatetini num m xture of trie- thylal um num and

di et hyF al uniHerrynden thisipvertion wilhep '@m&mdfﬁwmﬁé’i@"&v’eﬂ ramiesand eompiyative

pr ef er abl example. The anount of sai d..or ganoal um num conpound can be

sel ected fromso wide a range as 1 to‘1, 000 nol es per one nole of titanium
atam presER™ed t he solid catal yst conponent. Preferably, however, its

anount is e of 5 to 600 les. (h) Silicon conmpound 25 The
si licof§ c&ﬂarg a'sf”aég%ﬁ%!??@ms‘“t“cf'}“’%‘g d |n this invention at the time of

pol ymer i zat i o, rbﬁacfngge%%mtﬁo@ o of qu %ﬂﬁ& arm.f %&Hﬂi'o&m nsBl &
wherein [ goil ol FihoefbRwifl drdoh
carbon at hé ARk SR6H) 450 g;—UFmﬁW rrh&a oo ml deP&hg Q,Qregﬁd?déﬂ i Ké 6} ot o
12 carfo nfuﬂﬁép 13hd abBit 8o FHbr thERkRRWAS dropbed i tREREAIINEHERER in1ReaBilio dtark £re
car bon  at Afigr stainghb Rhiof WdPFMgIas Sntifisl hefd delicei HAERGLTIARRGbHHG tﬁelafaaure,
f ol | owi ngshe reHdtion was continued for an additional one hour at 60°C. ThERte reébotioh mixturdlrhs@osledGo B34 Bl
[ ERR] teMpératdré fand Sdlid Bihttdr vfilterddoflg t hese silicon conpounds, those wherein
[err] is an BalyimagwEsium cligride dissalviatimditgtybalier §asthgdrdlfred witiidisultuticatkl, anfl the picessive an
acycl i 2 hyuudscagid iwes bagk-tigted vdth i1N gauouscsolgtianaf ¢edinm aiydoxisie torddtefraing the canceptration
hydr ocar befibutjimsgnesiaehleride, by usingphensiahthelein as anrnslicatproAgtheseayitailsiconcenimtionwes 2.4
wher ei n [ ewlefitet. s cycl ohexyl group, [err] is an acyclic hydrocarbon 40
group havi ng 2 to 6 carbon atons and [err] is nmethyl or ethyl group are
nor e pr ef & '@s'sﬁfrfﬂ""c!’ﬁf’r‘%hexyl ethyl - dinet hoxysi lane is parti cuI ar I y
prefer bl e. A&I%ng i r rrerlz ol ef i 440 o st P{g,“
T gegl)? 9 Cf’ heon tgsas, egﬁe % ?g ggoleg oﬂgﬂ&ﬁﬁ?ﬁ nnﬁ:! ?nd %Z Simgr:lao es) ﬁ?aCt or
khoxysrlane wers charged into the flask and made into a uniform solution. Then, 150 mi of the organomagne-
sium compound synthesized in (a) was slowly dropbed into the flask from the dropping funnel over a period
30 of 4 hours, while keeping inner temperature of the flask at 5°C. After dropping it, the resulting mixture was
stirred at room temperature for an additional one hour, and the solid matter was separated from liquid at room
temperature, thrice washed with-each 240 mi portion of hexane and dried under reduced pressure to obtain
45.0 g of a brown-colored salid product.
. The solid product thus obtained contained 1.7% by weight of titanium atom. 33.8% by weight of ethoxy
3§  group, and 2.9% by weight of butoxy group.
Int he wide angle X ray diffraction pattern (Cu-Ka ray) of this solid product, no clear diffraction pattern was
\/ observable at all, demonstrating its amorphous sfructure. .
' (c) After replacing the inner atmosphere of a 100 mi flask with argon gas, 6.5 g of the solid product syn-
thesized in (b), 16.2 ml of toluene and 4.3 mi (16 mmoles) of diisobytyl phthalate were charged into the flask
40 and reacted at 95°C for one hour.
After the reaction, the solid product was separated from liquid and thrice washed with each 33 mi portion
of toluene.

(d) Synthesis of solid catalyst compaonent {activating treatment)

After completing the above-mentioned washing step of (c), 16.2 ml of toluene, 0.36 ml (1.3 mmoles) of
dilsobutyl phthalate, 2.2 ml (13 mmoles) of butyl ether and 38.0 ml (346 mmoles) of titanium tetrachloride were
charged into the flask and reacted at 95°C for 3 hours. After the reaction, the solid matter was separated from
liquid at 95°C and twice washed with each 33 mi portion of toluene at that temperature. Then, the above-
50  mentioned treatment using a mixture of diisobutyl phthalate, butyl ether and titanium tetrachloride was repeat-

ed once more under the same conditions as above;and the solid was thrice washed with each 33 mi portion
of hexane lo obtain 5.0 g of an ocher-colored solid catalyst component.
The solid catalyst component thus obtained contained 2.1% by weight of titanium atom, 19.9% by weight
of magnesium atom and 12.7% by welght of phthalic ester.
55

(e) Polymerization of propylene

After replacing the inner atmosphere of an agitation type stainless steel autoclave having a capacity of 3
10



i cal, provided that they nust be fed in an inert gas such as nitrogen,
argon or the like in a noisture-free state. The solid catal yst conponent,
t he organoal umi num conpound and t hEP8RER#BA donor may be fed either
separately or after previously contacting two of them The polynerization
can be carinérewithaicgon gds, 216 inoiEsf Mbttylfuniicung) 0.8gmihsl@eNcyddhéxylethgdinethoxysilarnd dnb 005 h
pressur e 5Sfg oftie sblid eatlyst somponentagnitieaizedin ()erecharjedired the autoplaesand tiereafter Bydrage2 026
bar (3 to ¥gsO@Odureduntiita pariial pressureyeashediOil bar (33 kgiomt) Theny 780/g0b liqusfied propylehe sbs | al
pract i cabi ¢henggd, tamperatirorad autedavey wasTelevaled loyA9EG, iandwalymeriaation wae carsied qub ek 89112 for 2
ei t her % onhours- Aftenthe polyrearization, he-upteacied nginpmeryagpy Sthe peguitingrpolymnerwasg dried minder
pol yner i za'leﬁll&‘ﬂdlm#s aki9°G fac? hoursyThus 2873 pef nowdsrnpelyeronylsanwaeebiginehbane, but ane,
pent-ane, hexJW@"‘e‘H‘@ ah ¥jeld QWH'VBERYEH%("Q)IPP P grappiipnivmstom i theisolidicptglist gamngpenho
sokvent , aﬁae' E‘“’ Eﬂ”"ﬁ@u‘ﬂ’ﬁ&%ﬂ‘?‘&h‘ 9 é”%?P%‘B" Gehy yeighy) of coldyylene-solu lon { he
olef ins tB 'i ('f‘ tt%‘mag @SW 119,09 Bulkslensity, of the pgwieryPoypropy ¢
c‘ it Y'%‘ L

car bon "at OWE’""’ I ncl ude et hyl ene, propyl ene,
but ene- 1, gog@ 1& lgees)él e-1, 3-nethyl pentene-1, 4- nethyl-pentene-1,
oct ene-1, ene-1"an ecene-1, though this invention is by no nmeans
i mted by tpRafenaal ﬁmmﬂzl;hﬁtmamaﬁ.mnaﬁés'mam&e# k3ot bR oI ooV
of "honmpol Bt (Ghfshbv In Fdbfé 1GRR AsedTET | Zat i on. 376 084 Bl
copol yner i zajd théde cénVarative emﬁ.wes}@tdastspdaﬁmglm w}eﬂﬁo@&rﬂ o&fwmsbtms@%; 168, /becklsh the
cont act ed swimpbheftHCRIsEEthert wad 6t ONtRis Haton. | Yyner. Het er o- bl ock

coRal yneri zation in which a polynerization Is carried out in two or nore
st eps can Gdnyerathe Bxarayd ® sed easily. It is also possible to add a chain
transfer agent such as hydrogen for the purpose of reg- ulating the

nol ecul ar (ESygthesiodf selidicgtalyst confponent  Her eunder, this Invention will be

[I'lustrated in nore detail byway of the fO||OWI exanpl es and conparative
exanpl e. Exafy§ P%?e'lsh!@’as rape ﬁ‘i‘é@‘ﬂﬁ B2 (390 gumels ﬂ@!‘?%"@é’l‘?ﬁ@ﬂﬁﬂ“ﬁf’t’é? ml-

repl aci ng ¥¥Hgcaresd XAf 2-5thy WI""’P@H‘ Eheny 1119 (25 rerpqlgs) o
a ref| & cHRbibsle é’?hyd'!g°3 "F"ﬂ Hé?"cé‘?m“"a““t“nt%f”ﬁ‘(ﬂ’f%lt t\}ﬁst“ engiono e 5"
32.0 g of f§1"?%? ° %‘L

acgor kg ‘g
t Ee fl SSk 4ho rs W e a dZjhe % @3 %nf'%b alate
char ged | %&ae , e gmf@ o ?et. ot
dr oppecj,,, vf agra airfsu p%ﬁ\fe |in
Afterstar t&f‘i\&nih %‘elr&é?uﬁaﬁ&d é?i@rea P&Wio%fo\“@ﬁou& Aﬁdrmé ctfb\ﬁhe Sblid ikt é%fool ct

at [err]. pyfrilionWnidiBkdGot ARndd at i1d%Erive & m@%&éh'a@@m%ﬁmﬁ&%dan&ﬁﬂ tiieR bt rédin
addi ti onal weRpeatitd triceitldch 500 Bortibl @ he:RAG; lahddtiell UndetveBuckBredatrd kdshidirla Sofi® ™M

t enper at ur @talysidmpéNehtdTHERbIldataN 6 Shub iobthiRédeddntaihda 2. 34! by Weighg GTaianiim atkt, 20.0%! By

di ssol wed weightiofimabnesiumiatemy akid .25t fnaightoediissbutylphthblaeul f uri caci d, and the
excessive 20 sulfuric acid was back-titrated with 1N aqueous sol ution of
sadi um hy dippPelyterizatorch prepyienee t he concentration of butyl nagnesi um chl ori de,
by usi ng phenol phthaleln as an indicator. As the result, its concentration

was 2. 1 ol ePtopylene wag pojynBgized inthe samgfmanesir agiin Smmlrdt(e)z@(cept that the solid catalyst com-
ponent synthesized in Comparative Example 9 (a) was used. Results of the polymerization were as follows:

PP/Ti =1,540, CXS = 2.4, BD = 0.36.
In this comparative example, stereospecificity was very low and activity was low, because the solid catalyst
component used there was out of this invention.

45  Comparative Example 10

Propylene was polymerized in the same manner as in Comparative Example 9 (b), except that phenyltri-
methoxysilane was used as silicon compound [component (C)].
Results were as follows: PP/Ti = 1,040, CXS = 4.1, BD = 0.36.
50 In this example, stereospecificity and activity were very low, because the solid catalyst component and
component (C) used there were out of this invention.

Comparative Example 11
55  (a) Synthesis of solid catalyst component

Into a 500 ml flask equipped with a stirrer and a discharging tube were charged 10.4 g of anhydrous mag-
nesium chloride, 16.7 g of anhydrous ethyl alcohol and 246 ml of decane in an atmosphere of argon gas at
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After replacing . the inner atnosphere of a 500 ml fl ask equi pped with a
stirrer and a dropping funnel with argon gas, 240 m of hexane, 5.4 g (15.8
mol es) of tetrabutoxytitanium and EB®P348884®195 nmol es) of tetrae-

t hoxysil ane were charged into the flask and made into a uniform sol ution.
Then, 150 rdomaémgefaereor ganonagne- sl um conpound synthesi zed in (a) was

sl OV\A y dr oppdiien, tieonittive wad eated bt 1209C Wih sthtriagip ipregaré amadalict ofraagnesiypeshioddk s803 Of
4 hours, wnrolegoflethyimicnipl. Thenaddudt wasies mbliten etatsf antl it ormddeeshixtare witiethe Hispefsdinganedium

dr oppi ng i {decankleTheagdurie prergurapidha fiask waeeleyatpd hydatroducing exgen gaenper at ure for an
addi ti ofal orTéeﬂ'énfrsh"a'ﬂ%l“ﬂﬂﬁeﬂﬂﬂdhfﬂwhmeﬁ@v&@bsem e litef fiagksontdining H3AMEaf an-oom
t enper at ur 8ydroup heptane whic ey stifredipndkeptat am itipftemperaturenh -481C hy@xtamal coalpg-dr i ed
under reduced’ “D polid praguct forming the-disgersad phasg ofihe emyliianas seppratedby twiss filtaring thapmul-
The.sol i d é %’B&%P?me e%?'QF H@B’ rpducog PSSty Pphtain 1.4 9 lmtolifiaddugim

33. 8% b
int he W de_ r@i’g”' ' mj‘)["%% 3 &Mﬁeg:ﬁ mﬁ@ver“toué&? 0“&-
Its anor phghﬁeﬁttaﬁ M&{xéMpGra féﬁ?ﬁﬁ ﬂ:Paft E;F 1'56‘% i@ %

product h
flask reidted Aith tu% ld Rﬁ a
1. 2 ol ] e i EER 0.2 mﬁ@ﬂgj e bar

Te
charged i nmﬁnbatswmhuémwmmsnwaméa& ﬁfml &f:Jn]ofii ﬂéptaaa&muaﬂerﬁmmwvas Eiﬁ.d
reaction, . URRr@@lcbdlpridsGr WodbtalWBS14 FRPDEAd Qfthiyst dfibdnestli d and thrice washed
wi th, each 33 b sqlio tdtalydicomporient cortalfed 2(8%) by Wightioetitarfuntetons; 0/5% by Waibikt bf/ghancl, and
conponent {awtby weiphitotphthalicadsteent ) 45 After conpl eting the above-nenti oned
washi ngestep of (c), 16.2 nm of toluene, 0.36 m (1.3 muol es) of diisobutyl
pht hal at e, (12 Polymdrizqtiogofiprapylene) of butyl ether and 38.0 ml (346 mmol es) of
titaniumtetrachloride were charged into the flask and reacted at [err] for
3 hours. Aft diroryiaee wasgelymesiged in the samg mapneres indsxamplies 1 (sh pxpepftiadthe selidcatplyplpam-at
[err] and Pweﬂ'éymmdd" (% 9 thissqmpprative PHemple wes user: Besultsyrerrasdoliaws: PR{T 1,710, CXS
t enper atur §2 033-he above- 50. nentioned treatment usj ia\ m xt ure of
di i sobutyl p it |§Tg='atw el siREPSRRFLEtY MRS PRrEreRcts ] bt cq
once nore 'Efé’?a Pt LR Ie®N i t i ons as above, and the solid was thrice

washed wit rtion o0f hexane to obtain 5.0 g of an
Cafifhidiva’Scalibio 12 :

ocher-cgl or yst conponent . "The solid catal yst conmponent t hus

ob a1 el CONchadh oyl sl e i S ot b
magnesi um gmmop%g s{?s}?ﬁésm@dn%pogﬂl Pﬁ@j:,{ 'ﬁptgs ter. g@g t{g‘) %@f@mer@z tion
~of- propyl ene gk bf theptliyifetization wifs dsMNEs: PP &sﬁz@eoamlabatlon type:
stainl ess st aglhiskirsd, sidRoddadiicigand aGiviRAeré YerPlow bedddse the Edfid Gatalysbcdiipénerland
liters it borﬁfomn(ogasidttﬁreﬁvm&@mﬂﬁvehﬂmﬁt hyl al um num 0.39 mmol e of
cyci ohexyl et hyl di net hoxysi | ane and 10.5 ng of the solid catal yst conponent.
sWit-hesi zegompardtied Example 12har ged into the autocl ave, and thereafter hydrogen
was introduced until its partial pressure reached 0.32 bar (33 kg/[err]).
Then, 780 (p)8¥nthesiyatsblidegtalystopmnonent was

40

After replacing the inner atmosphere of a 100 ml flask equipped with a stirrer with argon gas, 37.5 m! of
heptane, 37.5 mi of tetrabutoxytitanium and 5 g of anhydrous magnesium chloride were charged and heated
to 90°C in 2 hours to dissolve the magnesium chioride completely. Then, the flask was cooled to 40°C, 7.5 m!
of methylhydrogenpolysiloxane was added, and the resulting solution was transferred into 200 ml of heptane
45  kept at -20°C to deposit magnesium chioride-titanium tetrabutoxide complex. After washing it four times with
each 30 ml portion of heptane, it was mixed with 4.4 mi of silicon tetrachloride and 0.7 mi of diisobutyl phthalate
and kept at 50°C for 2 hours. Then, it was four times washed with each 30 ml portion of heptane. After adding
12.5 ml of titanium tetrachloride thereto, it was kept at 90°C for 2 hours. It was seven times washed with each
30 ml portion of heptane and dried under reduced pressure to obtain 0.99 g of a solid catalyst component.
50 The solid catalyst component contamed 7.4% by weight of titanium atom and 35.3% by weight of phthalic
ester.

1)

{b) Polymerization of propylene

58 Propylene was polymerized in the same manner as in Example 1 (e), except that the solid catalyst com-
ponent synthesized in (a) of this example was used.
Results of the polymerization were as follows: PP/Ti = 270, CXS = 1.2, BD = 0.26.
In this example, stereospecificity and activity were low, because the solid catalyst component used there
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charged, tenperature of autoclave was elevated to [err], and pol ynerization
was carried out at [err] for 2 5 hours. After the polyrrerlzatlon t he

unr eact ed nenonmer was purged. The EPOXB84RJ pol ymer was dried under reduced
pressure at [err] for 2 hours. Thus, 232 g of powdery pol ypropyl ene was

obt ai ned. wdsvusofmsinentidrat yi el d of poI ypropyl ene (kg) per one gramtitanium
atomin the solid catal yst conponent (hereinafter, abbreviated to PP/ Ti)
was equal CoopsistiddExampledporti on (% by wei ght) of cold xyl ene-sol uble
fraction In total polynmer yield (hereinafter, abbreviated to CXS) was equal
to 0. 95 Bul Prepyined wap polymerized ip thgems, mfmhwmoctmm"atmﬁxm 13gPxrexcent thernbenyhf t er
abbr evi at &tnethexysilg ews&ﬁraiﬁcqn@o@ou e @&l ve Exanples 1 - 8 Propylene
was pol yner iRegits hemn@mwmﬁo"w 'B?dﬂ‘rﬂ)@'ﬂZEQc?@ﬁF that the silicon
compoun d bc dihisesa ﬁt@’ﬁ?s"&‘gl by a0 Getiyity wererigy becayse,the sqijd eatpiyst Gompppgatand com-
conpar at| g‘eg%ﬁ)r’rﬁ?% ere yprg o BEMMP ty was very |ow and catal yst activity

was | o ecau e S onent (C) used there was out of this invention.
Corrparah@g ‘E’é‘?ﬁ)ﬁg"@ ggp(a) Synt hesis of solid catal yst conponent A

rogres: e e I Al S e A Gy o8 i P e

2- et hsthexyIRee‘hﬁen ﬁf:&.ﬂwefr@ersfa«omhﬁm ab dpgoé5 Ml es) 25 of
phthalic anhh(dis'edﬁnﬂ(@&teﬁﬁ@@ﬁmﬂ%d%&lvﬁfﬂﬂe B4, bekaRse the Soldl cahRt dénehtandlbghi 0l Ve
[t I nto tpéheRYSLEEthHEE werkldtt ofifhisinvéribd SOl ution thus prepared was cooled to
roam tenperature, and Its whole quantity was dropwi se added In one hour

I nto 2, 00Gxampie(2l8 nol es) of titaniumtetrachl oride kept at [err]. The

resul t?eng m xture was heated to [err] in 4 hours. Wien its tenperature had
reached [ er rAropyl@® vias pblynjetidddl imtire sapw)magifier ds in Exdnpteyi|(e)yEntdntthattie amaent ofckiodex-and
t he resul viethydimpthoxysilaneyszed i thepplpperization yagy alterediod04mmolesf or 2 hours. After
conpl eti on dfesyipwere@afoliqwsPP/RE 1,800 EX8 506cBHE0-#-i al was col | ected by
filtration while it was hot, and the solid was again suspended into 2,000
m of ¥it5A"WR% etrachl orlde and reacted at [err] for 2 hours. After the
reaction, ge SO'L&H{H Lal was collected by filtration while it was hot,
washed at ("% W']eslf S with each 300 ml portion of decane and then at

:gg[j‘cgemerwrepi b femm;tn Ejﬁ.a%% Hina ankpgnwsaﬁ i saaggﬁh .%q,.tunder
dr} Sure

thus o ta'in'% ooty sh’&d\é))%icﬁl d%Lé?.’?ihe

wei ght of a{%%‘ﬁﬁéddrﬁb@ deé%ﬁ hé H38) m%hﬂb&tanGo Id (3.9 Rito )opi% Qtianiuh '
Pol yIer i  gkd &7 gB2. Pimbe) 81 16iraBihexyHilaRs) She Vst Ve StPred 4360 bt 4b iy faarre rranner as
in Exanpl e Irhér )16.9 KSR orgdidrhaghésunSdmbeling Syntiledtsed iCExainplé 9 (a) ME4\@Bped from the
synt hesi z a@dppiy fGrmeliedna oot AvhiiReBihginridr feMperstars olth€fibsk RS IAFtSr dadppihd i€ content of

pol yrrer i z atsiflask waestitrediat 5500fbr 46 viinute&hiid Thien at 3b°CHd5 mindtSs, andthelproddB) was (irichGvashed
thi's conpaitineechy 85 mbpantip of n-hegtane eadsdried irfderreduyed ppessuve Tus) 12 g@halbrawrt doloret! yalid S

| ow, becaowductwmsobeinedl cat al yst conponent used there was out of this .

i nventi on. 4Wis sclidpreduch cantained R 47¥pbyewvelgdt dolitgniyh atam agibds0% by waight ¢f maghepinm gl sane
manner#as in Conparative Exanple 9 (b), except that phenyltri-

met hoxysi Mﬁt‘“%ﬁ'é%@f%@“é‘?’f‘?%% conmpound [ conponent (C)] Resul ts were as

Ster cospeq, /TerERecka st anpransta Kby geaonls it am o8 oy o

st er eospeci; cg?:n

conmpo n%nt Yo d at 95°C for one hour.
After the reaction, solid matter was separated from liquid and twice washed with each 15.3 mil portion of
toluene.
After washing it, 15.3 ml of toluene, 1.01 mi (5.97 mmoles) of n-butyl ether and 17.9 m! (163 mmoles) of
titanium tetrachloride were fed into the flask and reacted at 95°C for 3 hours. After the reattion, solid matter
5 was separated from liquid and twice washed at that temperature with each 15.3 ml portion of toluene, Then,
the above-mentioned freatment using a mixture of n-butyl ether and titanium tetrachloride was repeated once
more over a period of one hour, and the product wiis twice washed with each 15.3 ml portion of n-heptane
and dried under reduced pressure. Thus, 3.68 g of a brown-colored solid catalyst component was obtained.
The solid catalyst component contained 0.49% by we|ght of titanium atom, 5.4% by weight of magnesium
55 atom and 1.5% by weight of phthalic ester.
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component (C) used there were out of this invention. Conparative Exanple 11
55 (a) Synthesis of solid catalyst conponent Into a 500 ml flask equi pped
with a stirrer and a discharging t BB@3748&Bthar ged 10.4 g of anhydrous mag-
nesi um chl or-i de, 16.7 g of anhydrous ethyl alcohol and 246 m of decane In
an at nos phgeyrlykriAatig@npggenat 11 EP 0 376 084 Bl roomtenperature. Then,
the m xture was heated at [err] with stirring to prepare an adduct of
magnesi um chPopylehe was pbiyinerized écth@sameinamier as io Ekeniple T{B)cexaehd thet the\sudid catalyat comt t en
state, andponentsynthesizeddn () oftthis example vag Used. dResytie pfsheplymendatiom Werkeasdolioys: PRI, '
i nner pr est8A0CKT=1hBDIIEAk was el evated by introducing argon gas. 5

The di spersion was transferred through the discharging tube into a one

| iterfl askEX@®Pe4i ni ng 530 M of an- hychous hept ane whi ch was stirred and

ke\gt/ at an Initial erature ofsogerr'l 'P‘i‘)é ext er nal cool | n The solid
prisuct, for ﬁ' ‘T"rﬁyt ;%ﬁgxwgg Sk onitod g b mitine o

filteri ﬂg Be CInge %W%WPW“‘

duced
s G %‘% S a@@@memm
(0.71 nol WFQH R ynthre r\n% r@g’i wéintroduced
dii sobqulu,ﬁhglaa&;atpgsgwrea get her, into which 6.05 of the

above- ment i ogassequahtly] 1 mmeﬂﬁaﬁmfwﬁe astbd .[ne we]autoaf&ve withigtb<3ure] and wmmm
heat ed t 0 dlelelatait6l7de. Pitertlrrify otit HomofoBMaiizdticn of Paspyldnd HOTUS for Finkiktites)thé whkeattt

was filter&lindibmerwas pyrgedTtian,sCEmalllquantitflbf@blyimétinas SdiripRd batdor\teSsakd of aesstiringifi] 78
mM 0. 71 nandagxsoTheh, 0. Blk/amiof igtirogantwas Ifed;l the presfuts wids etbvated withoeopyleob 106 har GgaIr s.
After tahe ka/cad®), préssure wesfurther elevated tort0 bartQ (A kulcow Brieithwttylene, Bndsypobimerizétjon aftble t he
resi due wassecaridistep wasiarted et avottrollestiernpe®®iradf 7@°6x t i on of n- heptane at [err]

and then twi deeregitshethylanpipiapyiane gasphasgiconstymerizglipn wes earred ovtfon 20 miputpss while feeding o
whi ch it viietiyene/propyiane gasraixvre @%M% M?"é"@t) 8° e Apiptain afofal greggureof 3¢, ﬂ’& (1°

catal yst cf8®ent. The solid cataly onent contained 2.8%b

A é{tﬂ' m@etg%hﬁ ol onomers w 8 tai
oster. 20 3 b\ss%n@mez»a iR s mﬁvfmewamﬁv@ﬁsem‘%mm ‘?°?fs“?|hlec
Sane manne urt r xa na oftlie ?réd au caeve vgale%ttlra‘:t'ﬂgrewgs no gﬁﬂﬁl r?otsmgn o%og&gpent

synthe5|z useq

e
foll O P%F elﬁta g"forﬁ %eﬂ g o?t m prQseﬁr??n thb’g:i s FﬁP@{e@tWay ‘F 180.
ex arfp' e, Shiphip &Fe% polyfndr fo¥had i Eefir Qt\% RSBUPEo% ca
conponent  US gk bldfofym¥entatidd 38% bl m@m bmmw&apyne@maam& rov:eeﬁmﬁﬁé@na]aepso
Pr opyl ene m%tmhywylempwm& Estefmad R84 By Weldht A sthjleheGRipar at i ve Exanple 11
(b), except WMomtuldsWeights were as follows: [nl, = 2.4, Nk, = 2.2. [nly = 2.3.

35
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tri met hoxysil ane was used as silicon conmpound [conponent (QO)].
the polynerization were as follows: PP/ Ti

t hi s exanpl-e,

solid catal yst conponent and 35

i nventi on.
40 After
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of this exarrpl e was used. Results of the polynerization

P/ Ti = 270, CXS = 1.2, BD = 0.26. In this exanple,

ghnd actl vity were Iow because the solid catalyst

e 17% ER O 376: 084 Bi was eut of sthis inwention.

Propyl ene was polynerized in the sane manner

except that phenyl- trinmethoxysilane was

pound [ conponent (C)]. Results of the polynerization

were as foll ol

\s: P

[ Ti 210, CXS = 1.2, BR = 0,26. In this exanple,

stereospecifi¢ity pnd activity’were Pow, bgcausefthe sdiid catdl yst
conpongnt and|cgm | poneM  (O)y “Elsed iMere fere oyf” of tMMs exagPle. 10,
Conparative Exawplp 15 ropyl wag pol y@erize®in t sane nner as in
Conpar ative Exagpl p &8 cept that cycl ohexy vyl merhyl d;,,m:t hoxysi | ane
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15 Results of the polymerization were as follows: PP/ Ti = 324, CXS =
1.2, BD=0.26. In this exanple, stereospecificity and activity were | ow,
because the solid catal yst conporff?37898#Bbm ponent (C) used there were
out of this Invention. Exanple 2 20/Propylene was polynerized in the sane
manner as in Exanple 1 (e), except_that the amount of cycl ohex-
yl et hyl di net hoxysi | ane used in the polynerization was altered to 1.04
mol es. Results were as follows: PP/ Tig= 1,810, |[CXS = 0.6, BD = 0.44. 25
Exanple 3 (a) Synthesis of solid produet After rijeplacing the inner
at nosphere of a 200 m- flask equippeda@ith a stifrer and a droppi ng funnel
with 30 argon gas, 6.98 g of styrene-divinyl benzene copol yner (dVp = 0.51
m/g, wherein dVp expresses pore volune in the plore radius range of 20 -
200 nm (200 to 2,000 angstrons)) which had been [dried under reduced
pressure at [err] for one hour was fed together with 35.0 ml of n-heptane,
0.64 & (1.9 mml es) of tetrabutoxyti t ahi um and 6. 70 g (32.1 mmol es) of
t et raet hoxysilane. The mixture was stiTred af®[err] for 45 minutes. Then,
16.9 m of the organomagnesi um conpound synthesijzed in Exanple 1 (a) was
dropped fromthe 35 dropping fun j , whil e keeping inner
temperature of the flask at [err]. After dro%oi ng it, content of the flask
was stirred at [err] for 45 m nutes arfd t hengat [err] for 45 minutes, and
the product was thrice washed with each 35 nf§ portion of n-heptane and
dried under reduced pressure. Thus, 12.4 g of a jorown col ored solid product
was obt ai ned. This solid product 1 : by wei ght of titanium atom
and 420% by wei ght of magnesi wn atom 40 (b) Synthesis of solid catalyst
conponent After replacing the® nner atnosphere a 100 mM flask with argon
gas, 4.58g of the solid produid obtaingd in the freduction of (a), 15.3 ni
of toluene and 1.40 m (5.23 | es) oft diisgbutlyl phthal ate were charged
and 45 reacted at [err] for ene hour.oAfter thg reaction, solid matter was
separd&fed fromliquid and twice washed with eachh 15.3 m portion of '
tol uene. After washing it, 1573 nl of toluene, 1.01 m (5.97 moles) of
n-butyl ether and 17.9 nml (163 i ium tetrachloride were fed
into the flask and reacted at £05C for hourse After the reaction, solid
natter, 50 was separat ed fromﬂ--i.qui d aRd twice washed at that tenperature
with éach 15.3 nml portion of toluene..gdhen, g'ne above- menti oned treat nment
using a m xture of n-butyl ether and tgtani u@tdgtrachl ori de was repeated
once nore over a period of one houg” and the 'prdduct was twi ce washed with
each 15.3 ml portion of n-heptane apd-gri ed undgr reduced pressure. Thus,
- 3.68 gsof a brown-colored solid catUa"I"y t conpangnt was obtained. The solid
cat al yst conponent contai ned 0.49% b i ght “@&f {titaniumatom 5.4% by
wei ght of magnesium 55 atomand 1.5 wei gt |of phthalic ester. 13
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Claims

1. A catalyst system for homopolymerization or copolymerization of an a-olefin, or copolymerization of an
55 o~-olefin with ethylene comprising:
(A) a solid catalyst component containing a trivalent titanium compound obtained by reducing a titanium
compound represented by the following general formula:
THORnka- n
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EP 0 376 084 Bl (c) Polynerization of propylene Propylene mas
except that the soli

ponent synthesized in (b) of thisEprargueeBdas used. Results o
1,860, CXS =1.1, BD= 0.4

in the sanme manner as in Exanple 1 (e),

5

pol ynmeri zation were as follows: PP/Ti

rrzed

lﬂllﬁflfl’ll il

g

Exanpl e 4 Using an autocl ave having a capacrty of 5 1liters and equrpped

with a stirrer, a honopol ynerization of pro- I0
inthe first step, and a randonrcopolygprization
was carried out In the second step. Thes, after
[err] sfor one hour, it was brought intg a reduce

punp. Then, 4.4 mmoles of triethylalumnum O0.66

pyl ene was carried out
of ethyl ene and propyl ene
iryi ng the autocl ave at
|l pressure wi-th vacuum
mol es of

cycl ohexyl et hyl di met hoxysi | ane and I3.6 ng of Th«
synt hesi zed i n Exanpl e 1(C)werecharged; after wh
15 until Its partial pressure reached 0.52 ba
Subseffuently, 1.3 kg of liquef |ed proRyl ene las
Wi th pressure, and its tenperature was™el evat®d |
honopol yneri zati on of propylene at [err] for 35
nmonomer was purged. Then, a small quantity of pol
the sgke of measuring [err] and CXS. Then, 0.1 k
the pressure was el evated with propyl efe to &ba
pressure was .further elevated to 10 ba? G (105kg
aggl a polynerization of the second step was star
t€nperature of [err]. Thereafter,
copol neri zation was carried eut for 20 m nutes,
et hyl ene/ propyl ene gas mi xt ur & (50% 50% by vol um
total pressure of 10 bar G (1€ kg/[err],G. 25

pol yneri zation, the unreacted noner s—were purg
337 g of a block copol yner whieh had geod powder |
free ¥romboth fine powder and coarse powder. Fuf
opened autocl ave reveal ed that*there was noticea
polymer at all on the inner | and_stirrer. 30

-ety-eRerpropy

D

”

solid catal yst conponent
ch hydrogen was introduced
(0.53 kg/[err]).
fed into the autocl ave

o 70C. After carrying out
i nutes, the unreact- ed
ymer was sanpled out for
j/ cn2 of hydrogen was fed,
[ G (6 20 kg/[err]Q,
[err] G wth ethylene,
ed at a controlled

ene gas phase
whi l e feeding an
P) so as to maintain a
After conpleting the
ed, and there was obtai ned
characteristics and was

t her, exam nation of the
pl e no deposition of
The total polyner

formed (kg) per 1 g of titaniwn atom present iwn
corrpo&ent was 1, 180. The propfﬂ ene horr;a“bolyrrehf
CXS of’ 0.9% by weight. The total pol yngP contRi

[ he solid catal yst
brned inthe first step had

ned 35% by wei ght of

et hyl ene/ propyl ene copol yner forned |¢gthe s&ond step. The
et hyl ene/ propyl ene copol yner cont ai dv48@6b¥*me ght of ethylene unit.
Mol ecul ar weights were as foll ows: ﬁﬁ] = 2w, [err] =2.2. [err] = 2.3,
35 40345 50 55 14 '~
| ""
]
N
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Claims
1. 'A catalyst system for homopolymerization or copolymerization of an a-olefin, or copolymerization of an
55 a-olefin with ethylene comprising:

(A) a solid catalyst component containing a trivalent titanium compound obtained by reducing a titanium

compound represented by the following general formuia:
Ti(OR X4 n
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45 50 Clainms 1. A catalyst systerfiff&H6M&Ripol yneri zation or

copol yneri zation of ‘an [err]-olefin, or copolynerization of an 55

[err]-ol efi n WRtapredshey b aydtocardsiroup indMrig 1(tA\20 darbB®htbrtls, X 2dpdsartt a RREICI@EN n
cont ai ni ng a treprasahteabuntbiet satisfying 0cTN5H4) it arodigambmagtediun complound inghecprdserica fanm
conmpound r epr esgsnic eiicoh gororoandshalihgSitOnigpndsctn ebtaih a Belid mredact, fdllewed|by fréating thEBolid

EP 0 376 084 Dodpetmith arpgtespmEpunid ard thereafiar treating| thesester tpeated golld groduct with a mixture
homopolPyner i zf asthepsompeisd PR Haniupiaieeprids or a mixjugerof gnefjepsompound, titanium tetrachior-
copol yneri zat jidgAnd An egter gampound, [er -olefin with ethylene conprising: (A
a solid cat al yEkancrspsivaipumcoppoundapndy o Lo vaI ent titani um conpound :
oktai ned by rdGlaS! mP?'{"gFFPGFﬁ"@SHb%ﬂR sr( ¥BYehy the fol | owi ng

n

gener a|10 formul &2 reLresentL an alicyclic hydrocarbon group having 5 ta 20 carbon atoms, R3 represents an acyclic
hydrecarbon group having 2 to 12 carbon atoms, and R4 represents a hydrocarbon group having 1 to
20 carbon atoms).

2. A catalyst system according to Claim 1, wherein the hydrocarbon group R having 1 to 26 carbon atoms

15 is an alkyl group having 2 to 18 carbon atoms or aryl group having 6 to 18 carbon atonis, the halogen

atom Is chlorine, bromine orlodine, and n is a number satisfying 2 = n = 4 in the general formula of titanium
compound.

Mo’ 3. Acatalyst system according to Claim 1 or 2, wherein the organic silicon compound having Si-O bond is
2 one represented by the general formulas:
Si(OR5),R®
R7(R® SIO)pS|R93 or
(R19,8i0)q

where RS represents a hydrocarbon group having 1 to 20 carbon atoms, RS, R7, R8, R? and R'® each rep-
25 resents a hydrocarbon group having 1 to 20 carbon atoms or a hydrogen atom, m represents a number

satisfying 0 <m = 4, p represents an integer of 1 to 1,000, and q represents an integer of 2 to 1,000,

4. A catalyst system according to Claim 3, wherein the organig silicon compound is one represented by the
general formula
SI{OR5),,R8,.
where R5 and R® are as defined above and m satisfies 1 é m=4,

5. A catalyst system according to any one of Claims 1 to 4, wherein the organomagnesium compound is a
Grignard compound represented by the general formula R"MgX (R represents a hydrocarbon group
having 1 to 20 carbon atoms and X represents a halogen atom), or a dialkylmagnesium compound or dia-
rylmagnesium compound represented by general formula R'2R'3Mg and (R2 and R'3 each represents a
hydrocarbon group having 1 to 20 carbon atoms).

6. Acatalyst system according to Claim 5, wherein the Grignard compound is one represented by the general
formula R1"MgCl, where R1? is as defined above.

7. Acatalyst system according to any one of Claims 1 to 6, wherein the ester compound is an aliphatic car-
boxylic ester, olefinic carboxylic ester, alicyclic carboxylic ester or aromatic carboxylic ester.

8. Acatalyst system according to Claim 7, wherein the ester compound is a methacrylic ester, maleic ester
45 or phthalic ester.

9. A catalyst system according to any one of Claims 1 to 8, wherein the ether compound is a dialkyl ether.
10. A catalyst system according to Clalﬁ\ 9, wherein the dialkyl ether is dibutyl ether or diisoamyl ether.

% 1. A catalyst system according to any one of Claims 1 to 10, wherein the organoaluminun{ compound is one
represented by the general formulas .
RI4AIY,. , or
R15R1€AI-O-AIRI7R18
wherein R, R15, R'€, RY7 and each represent a hydrocarbon group having 1 to 20 carbon atoms, Y rep-
resents halogen atom, a hydrogen atom or alkoxy group, and r represents & number satisfying 2=<r= 3.

12. A catalyst system according to any one of Claims 1 to 11, wherein the silicon compound (component C)

17



16 EP O 376 084 Bl ([err] represents a hydrocarbon grou
carbon atons, X represents a hal ogen atom and n repr esentsﬁmmmnﬂmmmmm
‘satisfying 0 < n [err] 4) with an &PIHNBMIResi um conpound 'n § he prlesénce
of an organic silicon conmpound having Si-O bonds to obtain a solid product,
fol | owed by t repraseinted by the genetal formutapRARESI(ORMS, I8 an est er conpound and
thereafter treating the ester-treated solid product with a mxture 5

of an ether conpound and titaniumtetrachloride or a m xture of an ether
conmpound, titani umtetraélhﬁg- ide and an ester_confygltipd, (B) an

or ganoaFum num conpouny, 'and a silicon copp d.n.e ented by the

fol'l owi ng gener al a?al'[ 3w @ rlegéﬁgszafs an
alicyclic hydrocarbomm group having 5 to 20 carbon atoms, R3 represents an
acyclic hydrocarbon group having 2 to 12 carbon atons, and [err] represents

a ydro&ar bon group havi nzsi%’&zo carbon atons). 2?4 ‘catal yst system
according to Claim L&l e, hydrocar bo QU ] € aving 1 to 20
carbon atons 15 an?apﬁéﬁ%)g%'oup havi ng 0 iBed(’:c{:lc]rHBgﬁ'atonB or aryl

-group having -6 to 18 carbon atons, the hal ogen atomis chlorine, bromne or
iodine, and n is a nunberiggeigfying 2 [err] n [errdertd @ the general

formul a,;of titani umsee omnd.439. A catal yst system Iaccoﬁdigng to Cdaim1l or
2, wherein the orgBieO@C und havi @7 ibdm@ngézzo one
represented by the ¢geréral fornulas: [err] or“were [err] represents a

hydrocarbon-group having 1 to 20 carbon atons, [err] and [err] each
rep==25 resents a hydrocarbon group having 1 tesﬁo carbon atons or a
hydr ogem atom mrepresernts ia nunber satisfying 0 < Asrr] 4, p represents

an Integer of 1 to/1,0 O,S.a}_%ah r)epresents an

catal yst system acoprdf ng Yo &‘rA’'3, wherein orga Bf con conpound
is one represented by the general fornula [err] where [err] and [err] are
as defined above and msatisfies 1 [err] m[err] 4. 5. A catal yst system
accordifig to any one of Chajns 1 to 4, wherein the Qrganonagnesi um conpound

is a Gignard corrpou. repée8ented by the geners fp'irﬁhla [err] ([err]
represents a hydroc gEo hawng 1 to 20 bog -a¢ ang X represents
a hal ogen atom, or \a_di al ky%n%s% um conpou or di e- Isn%gnesi um

conpoung, represented by general fornula [err] and ([err] and [err] each
represents a hydrocarbon grqug having 1+to 20 carbog gtons). 6. A catalyst

system according to.Ehai m 5, 3Mferein the Grignars ccpﬁpgund is one
represent ed by the Hi S aJjerr], @ sk -i{®CaH Jdef,i ned above.
re oy J 59 |

35

éﬁ“ﬁ,&%‘ﬁg?o 1,000. 4. A

1;.soC4H9 _ _ tl:ertc4H9 |
“ Q—Si—(czﬂs)z. Q—Si-(oczns')z,
| 40 .
F5M11 Cel1z
Q‘Si‘“’cz“s)z' O—Si-(oczus)z,
45 .
T2 Catly
@-Si—(OCH3)2, @—Si-(OCHa)z,.
50
150C,H, C Hy

| 37

5 __ :
5 @‘Si‘m‘ma)z' @‘ §i-(0CH3) 5.
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7. A catalyst systemaccording to any one of Claims 1 to 6, n
ester conpound is an aliphatic car- box7yl ic-ester, olefini clwmmlwl“ ﬁlll“l“l
ester, alicyclic carboxylic ester ofP %3688t car boxyl ic estér.c8 . LAM 3
catalyst system according to. Claim7, wherein the ester conpound is a

met hacrylic ester, maleic ester 45 or phthalic ester. 9. A catal yst
system accordi ng to any onelsﬁc4@t ims 1 to 8, wherei nt@ncgnlaer conpound is
a dial kyl ether. 10. tal yst s@st em accordin Clai wherein the
dialkyl ether is dib Fier (QQHJij soany| et h@eS&IOCH:;oQLaI yst
system &ccording to alky*one of Cains 1 to 10, ei n the organoal um num
conpound is one represented by the general formulas [err] or [err] wherein
[err-]. and each represent ashydrocarbon group havi ng 0 20 carbon atons,
Y hep- 55 resent s<hgl ogéndat om a hydr ogen m ¥ 7l koxy group, and r
represents a nunber s'smg(@cﬁe)r T [err] sA(‘bﬁ-ﬁ)%St system
according to any one X M ains 1 td 211 wher ei n si[icon3c npound

(component C) 17 EP 0 376 084 Bl represented by the general fornula,
[err], is [ERR] 25 30 EP 0 376 084 Bl [ERR] 25 30 EP 0 376 084 Bl

[ERR] 5 13. Acatal yst systera ding to any one of CI4H' mns 1 to 12,

wher ei nqt he reduction ti*t ani um conpound | arfired out in the
presence of a porous Saﬂ (05 )4, A catal y@sﬁém@@&gbgi’ng to Claim
13, wherein the porou terial |s an inorganic de ororganic poly- ner

hayi ng a pore volunme of 0.3 m/g or above in the pore radius region of 20 -
200 nm (200 to 2,000 [err])
- 2 isoC H tertC H

| 49 ' 479
<:i£>~81—(OCH3)2, <:ii>-51-(OCH3)2,
26 _ :
fzﬂs f3“7
F=<iii>-51 (OCH3)2, F=<jfi>—51 (OCH3)2,
30
1soC H ?4H9
F=<:ij>—81-(OCH ) F=<ij>-Sl-(OCH3)2
36
{\_,. _
1soc H fertc‘;!{g
w0 F=G>-So-(OCH Yo ;@—ﬁ-(ocn:;)z,

b-;

1soC H

81 <0CH ) i-(OCH

o : 377
Qs:. (oCH,), $i-(OCHZ),,

3)2'

e,

55
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and a nean particle dianeter of 5 to 300 [err]. 15. A catal |
according to Claim 14, wherein the porous inorganic oxide |HM mmullﬁ”m
[err] or [err]. 16. Acatal yst systERRHEBOMBE ng to C ai m 14, )
organi c polyner is a polystyrene type, polyacrylic ester type,

pol ymet hacrylic estertype,. o) crylonitrile type, polyvin chl oride type
or polyolefin type po $&ég 17. A catal yst _sy eé%:tca@gordl ng to any
one of Clainms 1 to 11 or ganomagn s used in an
anount of 0.1 to 1. expnfee{spséemglzﬁ tgrgms o] atomrmglér ét)Zo of the sum
of thestitani umatdns and silicon atoms of the organic silicon conpound to
the magnesi umatons [(Ti+Si)/ M. 18. A catalyst system according to any
one -of Cl i catalysteystem avm@tﬂem"tmofcﬁ'ﬂam 13 qu@mﬁe@awmmawmmug eqmpound

i ™an anmount '3(91""&"?"6'"5'(‘?P&%“’é’kﬁ‘r’e@%ﬂ'“?‘ﬁ"at ernms of the atomc ratio of the

silicon aﬁ&ac& Eﬁfﬂ ﬁ? m(% i th oroué\ngtg“aﬁLXO} @Xf&ﬁ&l,‘o a‘RL hjpg to
any on& 'ﬁw r“ﬁ Fe i 7 %mggtm% 2
solid prOdUCEndaSmééﬁ$ wpd,éme@ % es per on

titaniumatons In the solid pr oduct 30 20 A catal yst system accor d| ng to
any one oft5.Chaatapst dystet at:SrdingheCleimn 4] didregsthe poraus inp@erksloxide is SI0.LM50,/ 1990, MO,

sol i d g oducZrO,sSid8lg0h, MyO-HE0;0rbig0SiRAL0. 01 to 1.0 nole per one nole of
magnesi um atons in the sol | d prod uct. 21. A catal yst s stem accordl ng to

any one off&-CiAgatlystayster acsgrd %ﬁgﬁl pe: PAlyacig  nt
oflg 1to 10&%&?’&@“&%“#&%’ W‘F ¥' "ﬁ?f’?aa't"m@y' E%'Pﬂ“l’ 'FP'YP'ﬁfé“ %P&P?'&”
product. 22. M -cat al yst system according to any one of Claims 1 to 21,
whrer ei o t R, fichia InClcbdRdiiyl 19 by GRe SITIARILE 16 Wik QEHW{Hn RdondsinPoohp&ia®

nol es per ongs aéyag}:mt PELT! Ms%&ﬁ?Z&edfliﬁ ﬁﬁx%'ﬂilhb &oﬁti@&ﬁ&& e&uﬁgﬁMmuzéﬁhmi:

A catal yst syt Riddnedidn@ofling grghrk shidoh AMBouRd totherhdheshim dloméZ(ri+8lRgIC N t he
ester-treated solid is treated using a m xture of ether conpound and

titani um 118t Azethiyshpystém aceerdirigdo ny osecei Simsf1 teiiv, whareln the ongpni Ailidon/dempeund isasedst er
conpoufd i s ineoampynt offd teyfbasrexpressedin tams of Sheptonjicrgtio gf the siijenn afems ¢o titgnium atamsi um
at onms presen(SW’h the sol i d product 45 24. A catal yst system accor di ng to
any one of CI s t}'& 9?%3 um QH oun% Sredine

an amount 8 st ys GCd ? g{goneo aim 0 n ergfn for treatin

the soljd ca?afif:g'é cogrrggﬁgtﬂ '%0 foi\%eso%egée;a UCI ng agﬁm% (m’%
stereos peemf IAGathipst bysteft dEdrding26 bilyTBRE omha\uam mmeﬁmh@m E&lhpbﬁﬁrfd)rlrleit&g e
copol ymeri zi 8glid Bddictis lided @laf irhduntdf 0.01 0.0 YOI bérohd Holddl magiesilim Xoiaé ih the Béiitl Brod-
ethyl ene by ut#te use of a catalyst system 50 according to any one of
Cainms 1 to 24 at a tenperature ranging from-30 to [err] and at a pressure
of 3 tes ZG%Alﬁa‘F'YitSYSEe@ geoqyditp oAb Plaims 174e 20, wheypip thecather eompoyndrigyused ingnai m
25, wherei n £Meun} ¢fPy11to 190 groles perone pole:of tithium ajoms prasentiin theselidgrpduct  hexene- 1,

3= et hy| 2 ARt dystofiv d¥tding 15 B ShEEHTatms A6 2 Wherbn el SEAI etraBHiondPP EERER 1-

55 20 an amount of 1 to 1,000 moles per one mole of titanium atoms present in the solid product.

40 23, Acatalyst system according to any one of Claims 1 to 22, wherein the ester-treated solid is treated using
a mixture of ether compound and titanium tetrachloride in the presence of an ester compound where the
ester compound is used in an amount of 30 moles or less per one mole of titanium atoms present in the
solid product.

45  24. Acatalyst system according to any one of Claims 1 to 23, wherein the organoaluminum compound is used
in an amount of 1 to 1,000 moles per one moles of titanium atoms present in the solid catalyst component.

25. A process for producing a highly stereospecific a-olefin polymer which comprises homopolymerizing or

copolymerizing an a-olefin or copolymerizing an a-olefin with ethylene by the use of a catalyst system

50 -according to any one of Claims 1 to 24 at a temperature ranging from -30° to 300°C and at a pressure of
3 t0 2026 bar (3 to 2,000 atmosphere).

26. A process according to Claim 25, wherein the o-olefin is propylene, butene-1, pentene-1, hexene-1, 3-
methyl-pentene-1, 4—methyl-pentene-1 octené-1, decene-1 or dodecene-1.
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Kat al ysat or syst em zur Honopol yner i F&%%6 084R4y Copol ynerisatien 8inks

c-A efins, oder Copolynerisa---tion eines a-Aef ins mt Ethylen, unfassend:
5 PAenBRhemackest en Kat al ysat or best andtei |, ent hai t end si ne
dreiwertige Titanverbindung, die erhalten wird durch Reduktion ei ner
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bis 12 Kohl ensuﬁﬂa&mmm@d%nehkdmmseﬁtma i@ bis 209daNBFBRoREtEMEH, RY Budbutéti t
1 bis 20 Kohl ermbpédyaindRRohienRabsetstoffricind R 1S a2 Rehfeyitbfertman Gl RAIBERUEdined Koh-
wobel der Kohl ashwassestoffiestinditr @st20 Rahignisbffdonmng 20 Kohl enst of f at onen ein
Alkyirest mt 2 bis 18 Kohl enstoffatonen odor sin arylrest mt 6 bis 18
Kohl enst of Rat mwa\ogvstenu@sh merbe webgtdsrifalenwpsseryipf 6???/ dnit1 bip 20 Kohlgnstpffatpmen

ei ne Zahl i st ®inffdregiayi tomen oder ejn arylrest ryiLf bis 43

Ti bi nd en d‘i-f"°d' ) Sine el sk ?P%'rH“ﬁ'ﬁ&'T’l":E% fgd%deigrgﬂw’fn
V\/:)E)glnvglrel grSE%eF‘g'@ﬁﬁ'%vP’bW %I ndu%nwz'ge m t gl - O Bi ndungeﬁbm ne durch die

|1 f F " O
S‘m egif‘éegigengi‘f%jﬁ':ﬁ@ﬁmmé’ e e e dun AL LS )

Kohl enst of f at onen bedeutet und R6, R7, sfre),R8, knd R O jeweils oinen

Kohl enwasserstoffrest mt | bis 20 Komv(w;sbppéi’mst onmen oder sin Was-
serst of fat om b@eleut en, m sine Zahl darstelit, die der Ungleichung 0 < m5 4
genfigt und p sine ganze 35 ~Zahl V((iRl‘%Sld)u s 1000 darstellt und g sine
ganze Zahl vowiederdrigebeiidliStDwdbeilRE ainert Kohldnwabdtatiaifeptipit his2pdenstotfgtbmeiybegeutetimd 3

wobei di e or gBWRS BAE&® @idR'Gevsiiseineh Kohlenwesssistotirestinitd fhis @0 Kohienstoféatanien edeFein Wes-
SI'(OR5) mMR6m  serstoffatom bedeuten, m eine Zahl darstelit, die der Ungleichung 0 < m = 4 gentigt und p eine ganze

3% Zahl von 1 bis 1000 darstelit und q eine ganze Zahl von 2 bis 1000 bedeutet.

. 4. Katalysatorsystem nach Anspruch 3, wobei die organische Siliciumverbindung eine durch die allgemeine
\/ Formel
' SI{OR®)R8,.
wiedergegebens ist, wobei R® und R® wie vorstehend deflmert sind und m der Ungleichung 1 =m = 4
geniigt.

5. Katalysatorsystem nach esinem der Ansprilche 1 bis 4, wobei die Organomagnesiumverbindung eine Grig-
nard-Verbindung der allgemeinen Formel R11MgX (R11 stellt einen Kohlenwasserstoffrest mit 1 bis 20 Koh-
lenstoffatomen und X ein Halogenatom dar) oder eine Dialkylmagnesiumverbindung oder Diarylmagne-
siumverbindung der allgemeinen Formel R12R13Mg ist (R'2 und R bedeutet jewsils einen Kohlenwas-
serstoffrest mit 1 bis 20 Kohlenstoffatomen).

6. Katalysatorsystem nach Anspruch 5, wobel die Grignard-Verbindung eine durch die aligemeine Formel
R'MgCI wiedergegebene ist, wobei R1? wie vorstehend definiert ist.

7. Katalysatorsystem nach sinem der Anspriiche 1 bis 6, wobei die Esterverbindung einen aliphatischen Car-
bons&ureester, olefinischen Carbonsaureester, ahcycl ischen Carbonsaureester oder aromatischen Car-
bonsaureester darstellt.

55 8. Katalysatorsystem nach Anspruch 7, wobei die Esterverbindung ein Methacrylsiureester, Maleinsdure-
ester oder Phthalséureester ist.

9. Katalysatorsystem nach einem der Anspriiche 1 bis 8, wobei die Etherverbindung ein Dialkylether ist.
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40 w eder gegebene ist, wobei R6 und Rs w e vorstehend T ()
und mder Ungleichung | S m5 4 genfgt 5. Katal ysatorsysteﬂ'muwrmwmrﬂiﬁmm
der Ansprflche | bis4, wobei die O EHOHEIPERT unver bi ndung sirte &@ig-.n s '8
nar d- Ver bi ndung der al | genei nen Fornel RI"MgX (RI' stellteinen

Kohl enwas s dps Kethifsaessdysterh ndch Bhsprig 9,Kibei dérdisidylefhbreisutiitherdr Diissdniyletial igenat om
dar) oder sine D al kyl magnesi unver bi ndung oder Di aryl magne- 45

si unver bi ndﬂrngatﬁ'é’f?mﬁyft 3 RgSh Alagm fies Apgerichy D thyotiekdie Qrognpalymipjurrvebingungceine der
Jewei | s ei nend¥FHfiRsligpmeines Eormeldt f rest nit 1 bis 20 Kohl enst of f at onen). 6.

Kat al ysdt or syst em nach Anspruch 5, wobelR#M¥G i gnar d- Ver bi ndung si ne durch

e
di e aligenei ngsel'—'or mel RLIMgCl W ederﬁ%q gk %"? . Wwobel R' w e vorstshend
de};"s_?' Sr t :ESE Wie§ %ﬁfﬂb&tﬁg%ﬁ@t IQ'E,%Y*‘S 1 'Wg eg\ﬁnl en %%rﬂAng% bgsgngit‘i]' lzﬁb ) Sol?—’
Wol e ESURhiba Bt lenl-@'fe% , e Wasserstoffatom o ereinen yrést daratellf und
| i schey, Car DaRG il el bl rfghlching 2% S @i 1~! LT oot B 00D F¥¢hen
Car- bonsaureester darstellt. 56 . Kat al ysat orsystem nach Anspruch 7,
wobei di e H3t ataigsalorepsienngnch sien\dat Apriighed bis N @6teRdle Silvanedriisdany (BestaRatoirt), vasler
Pht hal saur eestiegegklssn dugh die digéradinaFainael, RIRSSKEORMach ei nem der Ansprflche | bis
8, wobei die Etherverbindung sin D al kylether Ist. 21 EP O 376 084 BI
* 15l M 10. Katal ygagorsystem nach Anspruch 9,¢wpbei der D al kyl et her
Di butyl et her oder i oarp}l St her st. 11. Katal ys or|s3‘y em nach el nem der
Ansprfuche | bis is i anoal um ni u' 13 CeH er durch die
al hgenei nen For m?@lﬁ%‘;ﬁdﬁl—%ﬂz ‘J‘w@ pez,d
R141A1 Y3. r oder RI SR16AI -Al IRl 7R18 w edergegebene ist, wobel R14, R16,
R s, R1? und Rl 8Jeweils el nen Kohl enwasserstoffrest mit | bls 20 Koh-
| enst of f at onen bedeut en, i\éc&gﬂ}—lal ogenatom ein V\asggﬁgjtoffatom oder el nen

Al koxyrest darstellf—opd I 1 el ne Zahl /beyeut et di e der Ungl el chung
2sr ! 3 genrlgt. @ it (RCGH-OY sy st em nac &- Heﬁ%g)}ﬂche 1 bis 11,

wobel dise Sillclumsi ndung (Bestandtell C), £- dergegeben durch die
al | genef’ne Fornel, R2R3Si (OR4)2 15 C2H5
C 3H7 Si-(OCH 3)2,G Si - 3)2 20 i soC3H7
CaHg I Qr.-sit 22 Te“‘:‘x“s
Si-(0OCH3)2' 25 . :
. I _O—-SJ.-(OCH:;)Z,_ O"Sl (OCHB)zo_
. ‘l’s“n S6"13
o O_Si‘(OCHB)Z' O-Si—(oalz)z.
\/.
w0 € Hg | fa*"r
O-Si-(oczns)z, <:>—Si-(oczns>2.
45
isoC3H7 IC4H9
! .
50
isoC_H tertC H

| 479 : 49

. ) |
o O-s""czﬂs’z' -O"s"‘“z“s)z'
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i SoC4H9 tertC4H9 I

SO0 e 110 e (O L

Si-(C H -—=Si-(CC H2 22 EP 0 376 084 81
1 c . | 5 <35~~001 2) 2 | OBHI3 25 C2H5
c3 7 18 ~~~~CgHyp~~~~~~~~~ CgH1s-~Si - (OCH) 2
Si - S(OCH '3) 2a 30 | HIr> Hg ZC L~
20 i+ {9C,He) 5. fCHmd260 |
)-Si - (OCH3) 2. Si- (ovH3) 2 25
C3H 7 ~J- Si-(OCH 3)2* _(OCH 3)2' isoc R |
C4’7937p(]~-SJ-(CIZH Si &, 400H 3)2 455 Si_(OcH
323 nSOHB2 36 084 Bl é * L N S
T) SOC42 ’ OCH.) ., “si - (OCN3
) 2#f , 10 @'5‘ ‘°°“s)z'(qe ) 2" 2@' 1-(0CHy) 2 %
1
O |
20 i.;oc‘ns }:ett%ﬂ,
O O
25
S f3H7
) | |
W isoC,Hg | l‘:ertc +Ho
|
. i - (OCH.
L oL ofen
f JHs | fs“?
45 ,___,®_51-<ocn3)2, @—S: (OCH,) 5,
isoc3H7 c439

50 ' [ ‘
g@—Si-(OCHa)z, P@— 1-(0C33)'2a
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tortCato 20 | soan SMIIIIIHWIIHIIIHMHIIII

32, -~ j ~(C3) 2 25EPI%3I76 08481 Kat al ysat or systent nach kel Aent
der AnsprCche | bis-12, wobei die Reduktion der Titanverbindung In Ge- _
genwart ei nes porosen Materl al s ausgef Ohrt wird. 30 14. al ysat or system

nach Anspruch 13, vvobe| d380g Hgse Material ein anor‘b%ﬁﬁ s xid oder

organi - sches Poly lal nem Porenvol unmen v 3} rdart!l ber im
Por enr adi enber el ot £08Ha)pm (200 %l &H&P i2fem

durchséhnittlichert e Ichend'u'rchrres‘ser von 5 300 PImist. 35 15.
Kat al ysat or system nach Anspruch 14, wobel das porose anorgani sche Oxid
Si 2, A1203, MO, TI02, Z Si G2- Al 203, MO A1203 eoger MyO. 8i 02. A] 203

I st 16. Katal ysator efh'n&ch Anspruch 14, wpge & Horose organi sche
POHymer ein Pol yst ykol | Siel(ﬁcﬁgézl.yac_ryl sau % ISIWTOCHS)N,
Pol ymethacryl saur typ-, ein~POlyacryi nifs p-, ein 3°2

Pol yvi nyl chl ori dtyp- oder sin Polyol efintyp-Polymer ist. 40 17.

Kat al ysat or syst em nach ei nem der Anspr uche 1 bis 16, wobel die

Or ganomagnesi unver bi ndungikac$x? Menge von O, 1 b| ﬂ 0, ausgedrflckt als
ana

At onveghal tni s der der tome und Sij #0%e der organi schen
Sl 1iciunmverbi ndung u %smgassﬁmgm onen [ (T (oggarwendet wird. 45
18. Kat al ysat oray ach el nemm der Ansprf, bis 173 \ﬁobel die

organi sche Siliciumerbindung in einer Menge von I bi s 50 ausgedrfcckt als
Atgrverhiltnis der Sili cI.umaqE zu Titanatomen (SilEeyrkCyHpwendet wird.
19. Katmal ysat orsystem nact ;‘gfn der Ans r Cche Ri sl 18, ei die

Est er ver bi ndung ;i@‘ﬂ gegles N0 der Sdu(OGB 405 einer Menge
von 0,1 bis 50 M Vb dhe in de én Pr odukt verwendet Wi rd.
20. Kat al ysat orsystem nach el nem der Anspruche | bis 19, wobei die

Est erver bi ndung zur Behandl ung des festen Produkta In einer Menge von 0,01

bis 1, & Mol Bro Mol Magnesl unmatonme in dem festen Produkt ver- wendet wird.
21. Katal ysathr syst em nach ei nemn der AnsprCche | bis 20, wobei die

Et herverb| d die
i dem es?egfﬁgg%'ﬁ*ﬁéﬁﬁgggiﬁ%g% 12, ol o b iBh Y ge
C . Katal ysat or system nach el nem der Anspruche 1 bis 21, wobei
das | i tantet Kﬂﬁlbdatm‘slydem Rach ARpruch/a8) @@bal dits gordse Material ein anorganisches Oxid oder organi-
‘sches Polymer mit einem Porenvolumen von 0,3 mifg oder dardber im Porenradienbereich von 20 bis 200
nm, (200 bis 2000 A) und sinem durchschnMIi%heq_ Teilchendurchmesser,von 5 bis 300 wm ist.

25 15. Katalysatorsystem nach Anspruch 14, wobei das porfse anorganische Oxid SiO,, Al,03, MgO, TiO,, ZrO,,
8i02Al, 03, MgO-Al,0; ader Mgo'SiOTAlzoa ist.

o 16. Katalysatorsystem nach Anspruch 14, wobei das porbse organische Polymer ein Polystyroltyp-, ein Po-

N~ Iyacrylséureestertyp-, ein Polymethacrylséureestertyp-, ein Polyacrylnitriltyp-, ein Polyvinyichloridtyp-

oder ein Polyolefintyp-Polymer ist.

A7. Katalysatorsystem nach einem der Anspriiche 1 bis 16, wobel die Organomagnesiumverbindung in einer
Menge von 0,1 bis 1,0, ausgedriickt als Atomverhélinis der Summe der Titanatome und Siliciumatome
der organischen Siliciumverbindung zu den Magnesiumatomen [(Ti+Si)/Mg], verwendet wird.

45 18. Katalysatorsystem nach einem der Anspriiche 1 bis 17, wobei die organische Siliciumverbindung in einer
Menge von 1 bis 50 ausgedriickt als Atomverhdltnis der Siliciumatome zu Titanatomen (Si/Ti), verwendet
wird.

19. Katalysatorsystem nach einem der Anspriiche 1 bis 18, wobel die Esterverbindung zur Behandlung des
50 festen Produktes in einer Menge von 0,1 bis 50 Mol pro Mol Titanatome in dem festen Produkt verwendet
wird.

20. Katalysatorsystem nach einem der Anspriiche 1 bis 19, wobei die Esterverbindung zur Behandiung des
festen Produkis in einer Menge von 0,01 bis 1, 0 Mol pro Mol Magnesiumatoms in dem festen Produkt ver-

55 wendet wird.

21. Katalysatorsystem nach einem der Anspriiche 1 bis 20, wobei die Etherverbindung in einer Menge von
0,1 bis 100 Mol pro Mol Titanatoms, die in dem festen Produkt vorliegen, verwendet wird.
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bis 1000 Mol pro Ml Titanatome, die In dem festen Produkt mw'mﬂ " "IIII
zugegeben wird. 23. Katal ysatorsystem nach el nem der Anspri ¢ Lt Ly
wobei der Ester-behandelte Feststof P Q#68B4REr - 5 wendung ai nes

Gem sches aus ei ner Etherverbi.ndung und Titantetrachlorid In Gegenwart

ei ner Est erz2z. wataRiatiysion heh aineiebidr Andpriidhe V6B wibeRiaERGREILRKIGHINTUIBEMbHYe Gdn¥ET
Menge von 30 sloaoded prasol Tiaratome (did\b bend febtamnRrbduR®Brorlieden, Zugegeiimwirgést en Pr odukt
vorliegen, verwendet wird. 24. Katal ysatorsgstem nach ei nem der AnsprCche 1 .
bis 23, wolPdi Kateksalyrsystem asaheinem denAesrriicheilibig23, wohelderFsterdehandelte Featatnfl uptenVar-
bls 100G Mol ﬁlp@f!u%pmqgé.}emipplleaﬁas( Qy}?éEthmvgtfip ng]'gqﬁ Titgrdeteaghlorid in Gegenwart .einer Ester-
Kat al ysat or bedPEiRg¥@ pehandsit wirds yahe! die Esteryasbindung in piger Menge vor 3G Mol pder weniger pro Mol
Herst el | ung ai' TRYECRYEFdR & okt vorfiegsn. Yerwerdet Wildo| yner s, unfassend die

HoMep0l Y Me-p4 iSihdeRitey QB hacrRPGHh ¥ErnbPdthb P Bis 55, Wi G ofdafifalulyuRY8ibindung in ef
Copol yrier | At haman s ey Lo e o i _MEE B W oF fostent KatalysatoSuellRAISHUBMegenES
Kat al ys&t or syséBmisf\achn €l nem der Ansprfiche | bis 24 bel eaner Tenperat ur

I mBe- relch von -30 bis 300C und bel einem Druck von 3 bis 2026 bar (3 bis
2000 At nos [#8aVenfghren 2 Heivelitng binesthochatelacopezifischen la-Qdfinpalypiosi undasserel disiHemopolyme-
Propyl an, But dsation odeegrpelymerisatioR gings-ciQlefiis hsr Borojymerisation eines a-Olefins mitEbinyleh unter

4- Met hyl,pent elferyendopg eines Katalggatossystameyrech elmsiider Anspriichect bis 23 heiminptlamperaiuriimBe- 1.
Syst eme cat al JRIShyOR-3FRR30P°Cod B ingrmiRiucisven B bis 2679 bre(3 bls BeA0YAGSPREERN). o d' une
ca- ol 611 N€,260 ek fhre AR A EHPicn 25, 3Bbdi B qo%ﬁh?m%‘ﬁ%%dé?@m aé’q‘?e%-1| HEbhY! EWietnyipen-
corprenant ;=2 n-1.4-Meth¥/| ond oG ftlo%ng YReur 'sol'de cont’enant” un
conpose de titans trivalent obtenu en reduisant unh conpose de titana
represemt e par la formule generale sulvante: Ti (ORI)X4 n (RL represente un
group. hydreeddiédiengyant 1 a 20 atones de carbons, X represente un atone

d' ha- logene et n represente un nonbre satisfalsant la relation O < n 5 4)
OVer un CconpoSgstéMielaRaRiaug s MRmoymRNRER uta dpdifinshisiiipdithe GLoBARG, GbIR c6kRlyms-

si I'i cl um ayantisatie®d e a-disinGavee FéthyAsisompiehanti 1 un prodult solids, puis en
traltan?® | e pro@yir compésatiee satglyseursolids tamenart @n (POt do titand irickdent dbikint: en ydauisabitn
ester etant ensunlcompdse de ttanepeprésenté pae ladorgele généraleGulvate :et de tetrachl orure de
titans ou par un nel ange d' un ether, deTQRW&chl orure de titane et d' un
ester, (B) un ciRiepréeentougamuenghydsecanbonéayant1 a 2Q3tomen deesrhons X rebeéserite ynatamend'ha-
represepje par !Pedneesnraptégentpiy areiresatishispntia relationg RS Si4() CYRIYTTOMIYES projnemagsssien un -
groups hydr ocar¥@frsense F'E’WE‘T"’PQfé aragjayA fle sjiciymayantdes ligisensfi-Opayrigbiarir un prgdult solide,
representb un gRUBEI&ARNUR prody Bﬂﬁ&a‘ggn%%?ﬁtﬁd%_"’a fplidetraite par up egpretantrnsyity (Bl o
et- R4 represent®” 2PN §iRegptge tfraghigrrre iand eu par yn malangs dypsthep de Buachionye)
40 2. Systene unF ;‘gﬂg"’s%I on | a revendication 1, dans |equel |e groups
hydr ocaghone R'(C Xaﬁ se%emiu%Téﬂgingsar?a%ﬁnggs %%tlesli':ngr%:ou}:)s al kyl e ayant 2
A 18 atones de C Fbons ou: tn groups - ar e, :% A atonmes de carbons,

' atome d' hal OGRRRoBnte'd gdbeWurdkErb5tY sfilyRiqudLyBhr 2 3b atbiRélte ofbond, K te un
NOMDI € Sat i 51 Al SausE i s o 1o By A dh oL L oD tont oy et iche un
corrposemde t1 t adatbondlayant 1 & 20 atomes de carbone).

2. Systdme catalytique selon la revendication 1, dans lequel le groupe hydrocarboné R ayant 1 4 20 atomes
de carbone est un groupe alkyle ayant 2 & 18 atomes de carbone ou un groupe aryle ayant 6 4 18 atomes
de carbone, I'atome d’halogéne est un atome de chlore, brome ou iode, st n est un nombre satisfaisant
la relation 2 = n = 4 dans la formule générale du composé de titane.

45
3. Systéme catalytique selon la revendication 1 ou 2, dans lequel le composé organique de silicium ayant
des liaisons Si-O est un composé représenté par les formules générales :
Si(OR®)R%. m
R7(R8,Si0)SiR%; ou
50 _ (R19;5i0),
dans lesquelies RS représente un groupe hydrocarboné ayant 1 & 20 atomes de carbone, R¢, R?, R8, R9,
et R'? représentent chacun un groupe hydrocarboné ayant 1 & 20 atomes de carbone ou un atome d'hy-
drogéne, m représente un nombre satisfaisant la relation 0 < m = 4, p représente un entier de 1 a 1 000,
et q représente un entier de 2 & 1 000.
55 ~

4. Systéme catalytique selon larevendication 3, dans lequel le composé organique de silicium estreprésenté
par la formule générale
Si(OR)R84.
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3. Systbme catalytique selon la revendication | ou 2, dans
conpose organi que de siliciumayant des liaisons Si-0 est u m L"IEL“"'
represente par |les forrrul as general%’%°378|°€4:9@5)trrRS4 m R7( R82&I () pai

50 (R102SI1 O q dans | esquelles RG

r epr esent e. un dgstagpele RY ekRO sant 218 qae definiati-dbssas &t 6h satidmsreifoncat ans, R6, R7,

R8, R9, et R representent chacun un groups hydrocarbone ayant | a 20

atones de Qar 5&@"%“&99"8@?!?@ "upp gupleongpedns evendipationp | @ dcdenelegus! In coninoss organo-

sati sfai sant r‘as'réarlaesr yHeompess de §"9Da’dr5"ﬂf pRte B fafermyle ggneraleRR NEX (R repésenroun et

q repredente I'H“@% rheas ayapt esele carb térfevrtsartar' Fpﬁfﬁéhﬂﬁﬂélﬁ qupn
senten

co gngapm Moo mujegnera AR Mo (R ot R
revendi cati on &grﬁ%ﬂagrgo‘@‘gm rﬁé&ﬁfﬁ?@ﬂgm@gﬂ 376. 084 B1

represente paF""
Z boglilil glilsistme cl!ﬂal}ﬂqlie selontd rbvehaidatidd 5, Jdam&ﬁ Ih@&h’rﬁ&s@@e Bﬁgnﬁ'rtd eﬁ%pﬁﬂgﬁté ﬁa? laS
que d6finis Clorf@é§onéraRR"MgEioddnS fadielle RiBedt B} @ieldBhi di-dessll. 5 4-
cat al ythue sol on | Nune quel conque des r-evendi cations | A 4, dans quuel | e
conpos6 or danSystmegatdisiique semi’unequelengue des reendiatigne A ik €, dasylequel ¢ette egd ari esteicar-
f ormul a g6n6r hexyliqng dlivhatiayen esterrachoxwique oléfinidsie, un ester cgrbanyimge Hiigytiique av rosster aey-ant
| A 20 atorresb%m""éa?%ﬂ'lﬂ"%t X repr6sente un atonma d' hal ogbne), ou un
conpos6q4di gl kyl aeetel nbsl iar present e le formul a
gener al e R?Z {gﬁ?g f‘gfmf ;1 s@%'?‘@é‘*’%g‘g{?e‘iﬁ% m&%ﬁef}ﬂeﬁtr‘f"ﬁ’%ﬂ'ﬁ@aﬁvﬂr’%ﬂ%ﬁsﬁ()ﬁ%
ayant | a 20 atons de car Systbne catal yti que selon |la
r eUdr cat igpn shstentdaatlyliqas séidn I’hﬁb JuBIBINQTLes RovéAdicadAS a 8bnd| |€<1%|@§tﬁ&te§t A Qfalk]-2
f or nuletheg6n6ral € RI1IMyCl, dans Iaquel le R11 ect tel que d6fini

| -.dess@&s. 7. Systbrre catal yti que selon |'une quel conque des revendi cations
| A 6, dand®| Expthme catalptigue elanda reyandieatiored, densriequél indjalkyléiher al lé ditrdiétiopn oy le dlifsoa-
ester car boxyr"IVéﬁ!!@' ol ef I ni que un est er car boxyl I que alicycli que ou un

omat, i

oo g Al helf Sl

ma- | el §ue ou uaﬁ'me cat aI ytique solon |'une
qguel conque des revendlcatlons I ther est un dial ky-

| 6ther. 20 10dan§rs§&uarseaaq@akﬁtwfwﬁw Qe @héc‘arr u.e&m%né 5 abOSHs |
di al kyl et her g&darbofe, W’ebﬂé&éﬁle%ﬁhﬁﬁed@ﬁlo &e thatﬁnﬂ@d’h ét?r’gﬁ'ésente
cat al yt j,que sa.tm,b}esumggamg,@mlgeé ) revend| catlons 1 A 10 dans | equel
| e conposb orga- 25 noal um nl que est represente par Ies formul as

gener al es F2.0 Systéw® catalydique selon I'une quelconque des revendications 1 4 11, dans lequel le composé de silicium
(composant C) représenté par la formule générale RZR3Si(OR¢),, est

- % $2s €3ty
Y <:>"51‘(°°*‘3)z' O—s:r-(ocag)z,
m .
i.socsn., ?439 _
45
Tsac4!~19 . tI:ertc4H9
50 O—Si-(OCH3)2, O-Si -(ocHy) .,
CeHyy . . Ceti3

55 I . N . : ]
O—s:.—(ocx3)2, - O-Si-(ocx3)2.
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R 5RISAl o- Al R 7R18 dans | esquel les R4, R 6, Rll,
A 20 atones de carbon

chacun un groupe hydrocarbone ayant
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13. Systéme catalytique selon'une quelconque des revendications 1 & 12, dans lequel la réduction du compo-
86 de titane est effectuée en présence d’une matiére poreuse.

14. Systéme catalytique selon la revendication 13, dans lequel la matidre poreuse est un oxyde inorganique
ou un polymére organique ayant un volume poreux de 0,3 mi/g ou plus dans le domaine de dimensions
des pores de 20-200 nm (200 & 2 000 A) et un diamatre de particules moyen de 5 & 300 um.

45 15. Systéme catalytique selon la revendication 14, dans lequel l'oxyds inorganique poreux est SiO,, Al,O,,
MgO, TiO; ZrO,, Si0,.Al,03, MgO.Al,03, ou Mg0.Si0,.Al,0,.

16. Systéme catalytique selon la revendication 14, dans lequel le polymére organique poreux est un polymare
de type polystyréne, ester polyacryliqus, ester polyméthacrylique, polyacrylonitrile, polychlorure de vinyle

50 ou polyoléfine, -

17. Systéme catalytique selon F'une quelconque des revendications 1 & 16, dans lequel le composé organo-
magnésien est utilisé en une quantité de 0,1 & 1,0 exprimée en termes de rapport atomique de la somme
des atomes de titane et des atomes de silicium du composé organique de silicium aux atomes de magné-

5 sium [(Ti+Si)/Mg].

18. Systéme catalytique selon I'une quelconque de; revendications 1 4 17, dans lequel le composé organique
de silicium est utilisé en une quantité de 1 & 50 exprimée en termes de rapport atomique des atomes de
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'siliciumaux atones de titane (Si/Ti). 19. Systene catal yti ;
quel conque des revendications | A 18, dans | equel |'ester pﬂ'ﬂlﬁmnrm”"wﬁ”m
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catal yti que PHYhsolids sstatlisean upsHaatittidel. | & Lmelesrat Mele datpmes dgitane|dans e neaguib |
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titans promeysametakiqueRBbioiithd quafbiqtEdes tévendlihE 18 14 8 %lléa ! &%%r ot Palerie UNS
quekconque  dggodii€ sE@HiISEUAUne quiantté-de 6,F91n§1. ﬁﬁU%frﬁ:fo% J’f‘&n’; (&% 3 'Eﬁml&&s le
tigans est ajpridlibsofidd. Une quantite de | A 1 000 noles par nole d atones de

titans presents dans |e prodult solide. 23. Systene catal ytique selon |une
quel conqueid @ystproe/cataiitiomtsplomiBing quélclritiue dimmeyehdingiions 1 b 20, darisiladiBel 'stber e ufiiaé erin
ester set tr&nequastié de 9.1 & 109moleg nammlexlatpmed détittrerprésentskiang le procudtsolsleir e de

titano on prgsepnce d' yn ester, |'ester otant utllls6 en une quantite de 30
nol es ou st €; 7°3§ﬂ£'%:°§°'8?aﬂ%¥%§“:%@"3;%f’%ﬁﬁ‘éﬂ?'@é’%{ﬁt@ 2] edras leguelp firaghjorugyde

sol i ds.as24. Qs BitEoE e AyegiiR datd IR0 molsh e mele Fatamen e tigneprosenis frve lepradtihs |
A 23, dans |equéel |e conposb organoa- |umi nique est utllis6 en une quantit6

de 1 a1l QRD syRémscaRRtiquaBhieh 1UnejuaiBihquetiRds FovdnaiatioRd 522 dahs I8qUeHe doRddtRaRPRP Gt
de_cat al yseurestadst tahé endilisdfit un MEIARE dSthBQtde tEtFa0ieHir8 te itiheldR biéSAEST h eBtetebiy NE
A 3Ter 605 p6cistanitiis e iieaxfuanticiLie 30 MBIBS G vAbins' PROHIBIPOALYNTES [db titase rés@rits @dns leProdult
copol yderi satsplgs d' une a-ol 6fine ou | a copol ynerisation d' une a-ol df Il ne

avec |'ethylene en utilisant un systene catal yti que selon |'une quel conque
des revendic S¥¥tmrcafalytius gelon lyppaueleanmuedss feyaadigations3i 22, dyns)eguelie qomposd pwenvaon
de 3 A 2026 L}g)inaus gstatilsé op ynequaniits focd 41§00 mefps per mojs- Gatesees ds He présgnts dans le
revendigati offoBResant dg catevaetyaide-+ ol efine est le propyl bne, I's butbne-1, le
pent Ane- 1,25] 'pRig¥dbBar bréparer ui pHiThely & L.6IBAHA RS tsfsosdsbindta BEVeR Yl BSGAHrNE Fromopolymerl

| " octene-1, lsgtioH 8Q13%opolyRidridalion 4UHE &-Sidfiie ou Ia%épjﬁnééétiggﬁ'gé aggt’ne avec‘:'éth‘;(l’éyr:: enr;

utilisant un systéme catalytique selon 'une quelconque des revendications 1 & 24 2 une température de
-30° &-300°C et une pression de 3 & 2026 bars (3 & 2 000 atmosphéres ).

26. Procédé selon la revendication 25, dans lequel I'a-cléfine est le propyléne, le buténe-1, le penténe-ﬁ,
Fhexéne-1, le 3-méthylpenténe-1, le 4-méthylpentdne-1, Focténe-1, le décéne-1 ou le dodécéne-1.

29



