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French Laid-Open Patent Publication No. 2,113, 313 (May 29, 1972) discloses
a process for selectively preparing either an atactic polymer as a mwin product or a .
o © stereoregular polymer as a main product.. This Patent Publication states that when a - - '
35 Ti catalyst component obtained by contacting a titanium compound with a mixture of 35
Co an active-type magnesium halide carrier and an anhydrous.compound of an element: -~ .-
of Groups I to IV, for example, Si is used in the above process preferably in the form
. supported on a carrier and subsequently modified with-an electron; donor; a :
S - polymer is obtained as a main product. This Publication, however, illustrates only :
.40 SiO; as the anhydrous compound of Si. Furthermore, this Publication discloses that 40
S ethers, thioethers, amines, phosphines, ketones and esters can be utilized as the electron i
donors, but do not exemplify any specific compounds: that fall within the esters. The - -
xsomcncny of the polymer shown by the boiling n-heptane extraction residue in all of
C e the Examples of the above Patent Publication is at most about 70%,, and therefore, - .
45 the process of this patent is far from satisfactory for preparing highly stereoregular = 45
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[err] 25 wherein R' is al kyl, alkenyl, cycloal kyl or aryl;

25 (b) conpounds of the fornula [err] vr/nerer n R'" is as hereinbefore
defined, X is halogen, x and z are 0 or an—+nteger of at least 1, y is an
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magnesi um i odi de, magnesium chloride([err]) being especially preferred.
Preferred exarrpl es of conponent (ii) are conpounds of formula (a) or (b) 20
wherei-fa-— —pr ef erabl y [err] cycl oal kyl
20 optlonally substltuted for exanple, by [err] alkyl, [err], aryl
optlonally substituted, for exanple, by [err] alkyl and X when present is
chl ori bromi ne or |od| ne, or corrpounds of- formula (c), (d) or.(e) s
vvhereach Q group is the sane .or different, and each represents
hydr o§eu, Lerr] al kyl, [err] cycloal kly]92&25 [err] aryI and then .
present .| s=& e S ev-u - g Yo'
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unsat ur at ed ali phaedenl fornglmr y  al cohol s )Lerr] -preferably [err]; saturat ed,
or un- 3 .30 saturated ali cyclic: $iy ohol s and [err], saturét ed oS~
[err] unsaturated.al mgaglzc_zpq.brrg,gyy glug,gjjpg,e nggé}s&lztﬂt@d Dby«[err], : *r«)”
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ated aliphatic QF theserde bixecblarstlisilanc, herahroradising \and erichiprotribrompdisilansi ape [ err] ,
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met hyl cycl o- pentanecar boxyl at e, met hyl -hexahydr.obenzoat-e, et: hyl- Lo
hexahydr disenzoat e, [HTEWht x b st y<41) mertydpmdalauaklﬁaseamddetghﬁalfomuh 15 S
hexahydr ot ol uat e. -B"sSigHhen. whicls g-he=2y1h2 4pd B s uspallp ay integdr of Bao hol e of the . .
organi ¢ carboxyli épgtﬁcaxag»g[e%&pfﬂ[efe,cwypoggﬁmsgs foflowdt - i n the form of: :
ester-treated pr oc[uytmegr,_add,uc;;szoi t he, corrpounds (); €ir) and (iv)" by
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(iv). 45°20Desi g %qsrm hai2i2de fefrychigrodigls - £ xh t he20
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for use .ag conponéepf of PEF igh
tetramet hyl sit ﬁf;?ﬁm ﬁylrgamm E)o?o %ﬁﬁ%
tetra-n-butyl silane- and tetran- or si l'ane,’ tetraaryl Si I anes such
as tetraphenyl sil ant ls .-IE] § egbdés)l 1 ane cand tet racycl oal kyl-
si anes such as tetrag p’ﬂé(rg ivé 6hexyl S|1ane or. tetradis
(3- or. 4 -40 et hyl cyc Me ﬁWl),Cl Me(SxMe,),Br, Me(SxMez), o A

: gah? C.H, l(,gm,)me, Ph(SxMe,),ma, and R

( ) Where x=2 and y 4, the compounds are expmssed by the general formnla
- R” Sn,Sl.Xl,,__,. wherein x is an_ intéger of not. more than 10. . _ :
45 R _Bxamplesofthesecompounds are as fduows : o

e -_Q!(SlMeg) Q Cl(sflMCg)4Ph
_ ._Me‘(SlMe,) Me, Et(SlMe,),Bt,
_ .._'Ph(S&Mez)th .Ph(SiPh;),Ph, . _
C - . - Me(SiPhy) ,Me, (Me,Si)SiCl, . ‘ ST
S0 - - . (PhMe,Si),SiCl, (Meas.)aslm, B 50
. (MeySi),SiPh. . - e T :

45




si | ane. 4 1,492, 618

4 Specific exanples of the conpounds of [err] for use as conponent (ii)(b)
include the following. [I] Wiere x=0, and-y=2__the conpounds are expressed

by the followi ng general formula 5

[err] wherein z=2y+2, and y is usually an integer of 2 to 10. Exanples are
pol yhal opol*ysi | anes such as hexahal odisil anes, octahalotrisilanes; - =~ . ..
decahal‘ot etrasi | anes, dodecahalopena5|lanes tqtradeca|alohera5|lanes ﬁqu
docosahalo- decasiFanes In these poly | opol ysi | anes, the hilogen ato

may ' be i def _ . SpECific exanples include 3
trichlorotri brom)dl ) >hexach| orodi sil ane, .10 hexabrom)dl si'l ane
hexai odadi si | anq{n ﬂ%% ;3@:%11?5 n'ée “@E’Plﬁ’é Flfpressr:d binthe gcnahlahmm!m
trisilane, decach §§ Pent asi |-ane, and
docosachl or odecasi I ane: these the exachl OI‘OdI silane,

hexabrom)d55| | ang;"an .I(a:ast)h@orﬁpwdﬁlhﬁbdl sil-ane are pref er'red 15 a
(

[11] er.e x=1 and y'- _ Ay e expreessed by: t he..general fordul a
15 [-errT in which - x+z @3, d(

e 'y an-integer.cof 2 to-8.. Speci fic
exanpl-es of these: con%ﬁr(ﬂ&sa;sa\daszzoflo (a) Were x= 1- and y=2:-
Met hyl pent achl or odi si PafiEPh:¥):BiPhpent.achl or.odi si | ane, 1,1:-. dinethyl -
1,2/2,2- 20 : tetrachl9rod|5|lane 1,1 - dlethyl - 1222- S

t etrachl on®di si l'-angs) Whardx<2and §.L .1, 22 - t |c||I ro |Ian
1,1,1 - trinet hW’x&&%ar,&bamthmwéﬂ%h eaﬁaﬁeri , 1, 2 'tL q?m“%utyl
1,2,2 - tricloridi gﬁf“&h@ ﬂ’fse]:‘onzl”@ldsmtatfvlbmt hyl-.-:1,2 - d| chl.orodi s

tetramethyl 2,2 - dl@mp .SHI % e s )p&nt anet hyl ChI or odi si l.ane,  1-.
chloromet hyl - 1,1, 2; 2pi( gsg § ’:s, ’Me, Chl orodi sil ane, - penta-- n -
-butyl chl 6t osi | ane; h@%unﬁt) @h,Si)Me, disilane, hexn - no- s

but yl di‘'si | ane, phenyl Hi(Me f”@”éf” PhsSa(Me=SI)4 .25 silane, 4 -
t ol yl pent achl or odi si.l. an € Fs ~1,2,2,2 - tet rachl orod| si | ane,

1,12 - triphenyl --1,2, 2 - trlchlorod|S|Iane 11,1 - triphenyl - 2,2,2 -
trichlor di si'l an@fclﬁﬂem;ﬂqszflmemepdn&lbhﬁ&yéf thelfortuta Qi8OS ligsd ds@ne, '
pent aphe%glchlo @){F mhmmmmyaycumm-m 'ls? 20
hexaphenyl di si Imne £- 35§€)hydmmneshyk¢daane
erﬁasﬂox,z é henyldi oxane,
xane,

l,1,1,2 - tet ramtahythylal,3§5- QA _
err] an y* “THe conmpounds

t et racyclﬁhexyls’hxm di si | ane.
are expressed ' : : lﬁﬂmea vfttbgfmmm‘ (Q&Gﬁ())mﬁsetdaaﬂ 8. 25
ritgethyl %mflgﬂwm@ #6g3eamethyleydlo- [ | n

Speci fic exanpl@sa

par agr aphs ([erwmnt(sﬂﬁﬁﬁel)m. ¥4 cloﬁg}ggfmw’ Sen S Lan! ! " met hyl
group;. Et30 an oxane, m pﬁgﬁﬂw ( s e an _ a but yl
group.] f[err], [ ersF’T“‘ s ° ’éﬁf]afw-{lhﬁlqp]iysﬂoxam of the fommla L S

X(stlo)nSﬂQaX ;

for use as: the Si: com ponent 11)(e). include 1,3-dichlorot -
_ dlchloorfohﬂt:xamethylmsﬂolmﬁe, agld)(l )7-dxchlonouc’tamethylte&e;rsx81{:$§msn°mne’ st
- ;- Of these organic polysiloxanes, the linear. alkylpolysiloxanes are. preferred. Meth L-
35 polysilozane -and ethylpolysiloxane: having a vi o o
. po:ses at 25°C, are esgemaﬂpa yy preferred g soosity .of .zt more. thas 200 cenn » o
- Specific examples of the organic. canboxyhc acid- estér ‘as _compoent (‘im) of the
utamum-contammg solid catalyst comiponent (A) are primary alkyl esters.of mono-
© valent saturated faﬁty acids such as methyl formate, ethyl acetate, n-amyl aceuare, . -
‘2-ethylhexyl acetate, n-butyl formate, ethyl butyrate, or ethyl valerate;. benzyl acetate; 40
-+ . allyl-acetate; - primary  alkyl “esters of- haloaliphatic carboxylic acids such as ethyl .
chloroacetate, n-propyl dichloroacetate and ethyl chlorobutyrate; primary alkyl esters
- of ‘unsaturated fatty: acids ‘such as methyl acrylate, methyl methacrylate or i-butyl
45 crotonate; primary alkyl esters of benzoic acid such as  methyl benzodte, ethyl benzoate,
n-propyl benzoate, n- and i-butyl benzoates, n- and i-amyl benzoates, n-hexyl benzoate, ) 45
_ * noctyl. benzoate- and 2-ethylhexyl benzoate; primary alkyl esters of toluic acid such -
as methyl toluate; ethyl. toluate, n-propyl toluate, n- and a-butyl -toluates, n- and i-
‘amyl toluates or 2-ethylhexyl toluate, primary alkyl esters of ethylbenzoic acid such
-50 ‘as methyl ethylbenzoate, ethyl ethylbenzoate, n-propyl ethylbenzoate, and n-and i- .
- butyl ethylfbenzoates; primary -alkyl esters of xylylenecarboxylic acid such:as methyl - 50.
: 3,4-xylylene-1-aarboxylate, _ethyl  3,5-xylylene-1-carboxylate, and n-propyl’ 24- ’
xylylene-1-carboxylate; primary -alkyl ‘esters of anisic, acid such as ‘miethyl” anisate, '
_ . ::fmﬁ:p a;mte, n-grogzlll amsat:gh afld n- tahnd i-butyl anisates; and primary alkyl esters
: ic acid such- as ‘m naphthoate, eth ]
s and %;ngl_bmyl o et y | ph , ethyl naphthoate, n propyl nap’hthoate,_ s
L ese primary alkyl esters of aromat.lc carbo ln: ‘acids, prima .
alkyl esters are preferred Methyl benzoate and ethyl begate are e;peqauyrypre%eﬁ



[err], [err], [err], 40

40 Me, [err], [err], and [err].
expressed by the general
Tharr 1o, 45 B
45 [err], [err],
[err], [err],
1,492,618

y

[err],

> (y) Wiere x
formula [err]

2
wherein X i

and[érr], [err], [err],_[err],

gt eger.. of not. nore than 12,1 | s of

[err],

[err]
4,

and y the ¢ ds are

s an integer of not nore

Exanpl es of these conmpounds are as-‘foll ows:
lerr], 50

[err], 50 - .
50 [err]. 5

5 ([err]) Wiere x =2 and

the conpounds are ex .
pressed by th
y, e. generELbfornula [err] Wperern X

S
OHO TerTT, orthewhol{dr\h}

i
f
5. [err], Lerrdy ‘ﬁ\é&iﬁ e foem. estet

2 and y = 6, @i Carn)tysriagits re%prd@%%&mb‘s?n‘f%
idep: swixas rtlﬂr_m.

10 [err] V\,her(ﬂ) mdx(w)s an. in e&qa
% i]odldﬁl‘ﬂmfle

%mﬂ
.r- ) %i

Q:hrcﬂondi,l tﬁm etamum chlonde,
i -tbzapml [))

cosaneﬂhylundeﬁgi”r;
CYOL] I.

Lthdxy
3,:5,7- trlhydzgaQﬁaﬁgg
Pentanethyl “11ieByidsn, { eirasti

oct f)phelﬁyl trrGU%Ldasx

cycl opol ysil o

(ii).(d) incl jigeinlni xﬁeﬁni?;rﬁ‘ng:“f the (¥ fae"“"'l‘?‘-‘,“l‘.’lfr
' 3 ~ tacting both with each

SO

- ester in a wide ra
‘sufficient treating effect’ can- be obtamed even if the -
as compared with the latter (in. a miolar ratio of 1/1 to 1/20). -
When the Si component- (ii) treated with the
e used, the treatment is- effected, for example, by a
25 - OTganic ca:bo‘xylic dcid ester-at ‘room temiperature t0.2
-+ . solutionin’a. siitable inert’ solvent
method ‘comiprising preparing
above ineft solvent, and ‘then addmg
the treatment can be completed ‘within

S When the ummum compound
the orgamc carboxylic -acid - ester. (m), ]
+ organic. .carboxylic acid ester (m) in"an equxmolar or larger
sed on the ester) o' the titaniem conipound
solvent (1f it is seolid), and 'separating the
comPound

the silicon compound to.
short penedsofume

of the resulting: prempntate
or carboxyhc acid ester) can also be

The fatio of the anhydrous magnesium
orgamc catboxyllc acid ester (m)/the titanium compound
materials for the catalyst componeit
1,/1000—0.01 /10-—0.005 /100—0.00

Prefersbly, the ﬂtamum—eontammg
by bringing the" components (i), (i), (iif) and iv)
under pulverizing conditions, A number of modes are
of addition of these components, the method of addmon
and some examples are described below:

.. (1) "The anhydrous magnesium halide (i),
carboxyht: acid ester (iii) and ‘the. titafiium compound (iv) -are:
other intimately by.-a mechianical pulverizing means

 contact), -and the resulting _tamum-contammg ‘80!
. - withthe eompound (w)' £its solution-in an‘inert solvent; -
ST 2) Thema nesitim halide . (i), the Slcomponent (11),
- '5§ - . acid ester are P venzmgly contacted. :
:  suspending’ in the titanium’ comrpound
_solid ‘component and the titanium compound’ (i)
substantially dry state;’ and - theii treated by
d (iv) orits solution in an inert solvent; -

" carried out using -the

45

(iv) ‘or its-solution in-an’
are

‘(fii) are pulvenzmgly contacted and
component (ii). to form ‘a “solid - component:
- 8t component (ii) are first pulverizingly "
:carboxyhc acid ester (iii) to form a‘solid componen

65 s suspended in the titanium’ compound’ (nv)

TICOoC u

genera
Q&L polfd 6 folbiudy THORY
fojerrachly
e S
Xy tita mﬂ&mﬂhssﬁm c
I&x&tomes u'fmwm ey a?rrpon

R e o

;are ateaphenyl di SI l'o ane
hallde @) treatedSFithClhé jopganis S4F% "Qﬁ
DU l’h"

the magnesmm
oporuon of th

organic carboxyhc
method comprising addin,
silicon compound itself: or its. .
‘such ‘as pentane, hexane, heptane: or kerosenc, ora
solution’ of the orgamic carboxylic acid ester in: the
the solution. Of .course, -
mandmmmdnmmub'
under cooling. - S
an adduct of it wnth L

jtself -(if it is liquid).
is liquid, it can be: used

halide (1)/the '§i .component (u) [the: _
(iv) ‘as the starting' . . -
(A) is not particularly restricted, but is-
t, preferably 1. /10—0.01 /1—0.01 /30—0 01
solid -catalyst - component (A).is
into contact with each
possible in- regard to the order
and the medmd of contacnng, .

the Si eomPomnt (u),

s (to, be referred to-as pulverizing
lid eomponent is

and the orga.mc carbexylm
The resulting. solid- component s treated -
inert solvént, Or the .~ -
pulverizingly -contacted in the- .
suspendmg preferably in: the tltamum T

compoun

- (3) The anhydrous’ magnesium: ‘halide (i) ‘and the orgamc earboxyhc acxd esner .
then Turther contacted pulvemzmgly with the S1 .
Or the: magnesium:
contacted and then with “the - organic

t. Either of such solid components
or ‘its sollmon inan inert solvent to

TOFEE T as
unds (i) @) W'IerU

fornul

ofihe

CSCC

s%

xessuch

tn—n—butoxy ttanium. chlonde

as ten'am

phﬂmwidrsrloxane

XY

)
ﬂﬁigﬁgré%hSI conponent
ekddnet -
e A h¥AcycIo
former is small -

aCId ester - (m)

25

. by adding’ the "
amount- (calculated.
or a solution of

precipitate”
in the adduct-
washing

3

a’beve solvent. .
-usually

other - 45

the orgamc-

contacted with each 50

treated preferably

halide. (i) and the

65



tetrasil oxane, hexanet hyl cyclotrisil oxane, octanethyl cyclotetrasil oxane,
decanet hyl - cycl opent asi | oxane, dodecanet hyl cycl ohexasi | oxane,

triphenyl -1 3 5-trinethylcyclaotri- siloxane hexaphenyl cyclotrisil oxane,
and oct aphenyl cycl ot etrasi.| oxane...Speci.fi c exanpl es of inear

a, w- di hal opol ysi | oxanes of . the’ formula” 30 [err] for use as
the Si. cogponent (ii) (e) i-nclude 1,3-dichlorotetranethyldisioxane,  1,5-
dlchlorohexanethyltrlslonane and ‘1, 7- dlchloroocanethyltetra5|onane gii

t hese or gam c pol yS| | oxanes,’ the I [ -‘.

._kyIponS|onanes are preferre

Met hyl - .38 3 H-Rg—3 S ,yof
not nore than m:ggatﬁz‘smﬁ@%m@ess atlvcx?@@lyawetaesipw ¢°§gr ed.
Speci fi c examp S ' H‘p nt (iii?) of
Che. it ant um CORPER TR (T s‘iéﬁéb 1 “Mamem W8 et 1 K1
est ers ofs mMono-of halifeRiumScampoinad €6l) 4nid the)orgye cdmyrcfh tFEiih Wte puvérrat e, gt hyl
acet ate,- n- awh@b@m@,mﬁemﬂﬂnﬁnemhm mmtnsmedformate

et hyl _ butyr at e PRt mé‘ﬁ‘ﬁ‘f’%l ‘“"EFG“W?“‘&@Pate :
pri‘mafye . al kyl o -p%“%ﬁ&%& %:w By
chl or oacta at €, mwﬁy&omlﬁhl('ﬁ)’ﬁﬂaﬁi&gﬁ de&éﬂduﬁ)tm&sﬁmﬁe pao mary :
akyl esters of nmyatcmmdsohat t@ﬂmda)sefmm ip| the gicapiumnt @m- et hyl-

met hacryl ate oP° 37‘“ ‘b‘ﬂé’E@m ‘d esters of zgi ¢ aci d- E
such .as met hyl ,@@@lﬂ% “ﬁ,‘gqﬁ% um “m ";ﬁv Zoate, n- and
i -butyl. tgenzoat es(7)!l11-'he aaangsmesr Ganiund 5 N- ety
benzoate and 2¢ h@x)ylandaenznmeof M@de@ﬂem ¢ ormaicii c acid
such as met hyl @ t”él‘%'@?’h i) Ny Hﬁ‘l‘g"“ﬂ?’ W@‘tzg‘h ;l;%;‘;?klﬂ -but yl.
tol uates, n-. apsyl 1 Qf it; n@ exXyl rorUa ry al kyI
esters of0 et hy!. be(zsaaucrhaamcdd@ueﬁpa&gmﬂemydbm; inyb:lgﬁirzaai»eﬂm edimgsier 20.
et hyt behzoat e, (#) y@@ﬁm&en@wmmmsmand - 50, butyl

et hyf benzoat es; . J ’c“ ?Peﬂfa o1o7 i MO such as.
methyl . AL emme As a e -
3, 5-xyl yﬁﬂ%ne lofca:hh&xwl ﬂi:lﬁa p@a%grboﬂida s thé-orgﬂgﬂ:)&:&&@lxl acmacshoxyl as:
primary al kyl ésl,ahﬂssotonumesﬂ @)amidhﬁsu@huras: {ivh immediately %thyl ani sat e,

n-propyl ani'sa a“g a"l% ‘%% ‘esters of
aﬁ g ﬂmasor)yl.

napht hoi.c. .aci Ll
napt hoat 3 55 powder b an uty napht hoat es.
55. O .t hese pri nnmeatréaytg m&memﬁon:d eropulverizinglyDonrpiting Pﬂd@orepfmary [err]

al Kyl esters afe $5% &ﬁﬁﬁ* fageshe, gaeelyse qomepgncat 4AY “é‘%y?"“’l?e%aﬁ'é

cele

especi.al ly preler g8, thetusd W n as an example, 100 balls each with a 6 As
al ready. senti Omiﬁdeter&ﬂ;gh&n ﬁﬁdetdﬁem leﬁelc(fSUSBE) %rgaﬁ:btﬁmﬁﬁhdxylbhlt aci @ est er
(iii) can be usyliodrical redmac:l_eqmdroi_smstseme! (LS 33) %y imer apRdiCt s of 't he

conpounds (i), il Y“fr“r’?o ghthe gnt act
w't'hese comou%&‘}: tl m"d e u@g‘é‘ﬁ, ﬁ,@?‘jﬁbl es of - the
ti-tani um(borrpo Qb

tetrahal i des smdaaowmmeumm acferably| edeled, tand %iMrQ&Mm de or

Mf%@ %mit;pﬁﬁneﬁﬁm&mﬁmlwe tlmam..u.m
titaniumtetra a o dﬁﬁf”P t v titanium
o TR 0 T e R |

?‘

trichloride, e rd,,phlorlde
et hoxy - 45 ' be suitably carried out by stirning the mixture. Gsuatly ‘at 40°C. tothebmlmgpmnt
A - of the treating mixture for.at léast ‘1 hour. Alternatively, this can be eccomplished
' - by pulverizing contact undez the-above pulvemzaﬁon condxnons for at least mo hours
-using the ball mill, - o
Whennmmumcompomdsareusedonvwodxﬁetentmmmmﬂmabove L _
50 treaunentprocedure,iheymaybethesameas,mdxﬁm'entfmm,ehchothewsoiong -
e asdzeyarechosenﬁomcompormdsoﬁdaeabovegenetalfomﬂa . Lo v
' The titanium-containing $blid catalyst component .(A) results after separating the'
) : ':orgamc comiplex solid prepared in the above manner from the suspension. Preferably, . .
- -'1txsf1ﬂ1ywashedw1ﬂ1hexaneorothermertluquxdmedﬁasotbatmefreeummum '
-8 compound (iv)).is no longer detected in the wash liquid. . 585
...~ - . The catalyst contponent . (B) to be combined with the camlyst comgponent (A) o
.-in the present .invention ds an organoalummum .compound of the general formula
‘R'zAl(OR’);_,, wherein R’ is an alkyl group, preferably.a C,—C; straight-chain or .
o _branchedchamalkylgroup,-thctwoormmek’g;roupsbemgldmealordxﬁerent, .
. 60 and m is a number in the range of 1.5=Sm=3. L _ 60 '
o ' * Examples of the organoaluminum compound are as follows: - .
-(1) When m is 3, the compound is 2’ uualkylalmnmum. Specnﬂcexampl& are
trimethyl aluminum, tr-:ethyrl aluminum, tri-n~ and -i-propyl aluminums, tri-n- and
' © «i-butyl alominum, and ' trihexyl aluminum. The triethyl aluminum and tributyl- = =
65~ aluminum are preferred. They may olso be used in combmanon of two or more. 65



titaniumtribrom de or i-butoxy titaniumtribrom de; dialkoxy titanium
di hal i des such 10 as di nethoxy titaniumdichloride, diethoxy titanium
dichoride, di-n-butoxy titanium 10 dichloride or diethoxy titanium

di brom de; trial koxy titanium nonohalides such as tripmethoy titanium
chloride, triethoy titaniumchloride, tri-n-Dbutoxy titaniumchloride and :
triethoxy titanium brom de;. and tetral koxy titaniums such as tetramet hoy
titan mtetraethoxy titaniumand tetra-n- butoxy titanium O these the
titan@tlS ‘tetrahal i des, espeC|aIIyt|tan|umtetr.achlor1de are

pref ekl £dg - 15 V\hen a magne5| um. hall,ugbgsfsl) treat ed W|t the orgam Cg-

car boxyl.i7 T ¢e T 3 e TOrMBrLer ar I e - - _

titani uncont ai 0 | Dt Cotd & st Bvent | on, it .
is preferred tq,eu@myﬁ oesona (4 § CkiNg bot¢y _

w th each ot hemddaﬂhnﬂmdm . _‘__EtC[]AQ},)_nI c acid 20 -
ester in % w ddhs ' Yo wefinesiun -

hal i de. A 20 & e by ‘ - Ridtetn’ THE Feadtioh | proceedd ‘Suffidied “the o~
proportion of ik B dRBAY lwith Sn GREHA xjﬁt "’l"'""""('rafsihgsneofn a mol

car boxyl 1% .aci .

-(i"-‘i‘)’tf ‘exa Ie
by a method cQuur

B ;gs% Emém d ester
at room t enper up'aao.ﬁ P \ ihé Sorrhation SOGEI ON in a -
sui t abl e -iinert mysvmomm@)aﬁﬂpbmm bett@(smelmnﬁeﬂﬁmw teenusdene, or a
met hod cbhpri sinformneshs ‘F‘.léiﬁt P! i[ftﬁ)o 508,.050a0L cqrbox_,l ic aci & ester -
in the above |B§;n§.}"_,’- £aM§$| eih%@ =11 ék %aﬁf ..,_'..; L
solution. O c@udleSfnpld BE ads daﬁﬂited:muheof@ﬁmabmtﬁ(i Walki)l“' '__rct: peri ods of -
time at an el eviakplclumirshydride3Rince this reactinnds vigyrons, affleaskooné ofglebm is prefet-r eat ment
can al so“be cgﬂ&“ﬁ’ﬂ a0l §fion &7 ar i9erF ppiyent in order.to cause) thayTERSHARHR PROCSEd nj |20
conpound (iv) FSTySgde tppttmntpsm&tyﬁauaﬁd&stha%gmaetibartoheme.tgam c
caboxylic aci duﬂﬁdﬁgﬁé foudiél dehinga g%ﬁp&ta@@:_dﬁﬁp@dﬂl(hg t he

organi € r box
(calcula%i

li'quid)or a SOk L O B¢ t 200°C. h i,,gss ) Bspheoie Ipressafél o @Bout 6O it is -
solid), and semrcai’tcngbé hedrmtpolynﬂ@mﬁmem p:pblahmzatﬁ," daybé lcdrhettatut on. Even« .-
when the,titaneihsy éohs WP&“%&WW% gy Exqny ct- forming
reaction in thddior fgiﬁm R ety ®The washi ng
of the resulti (ik&d ; ' & cabrd@l UM conpoud:
and or gar_u c camhoq_gempca«phde estawr) lecam' suﬁuh&etbﬁdrcmmstout usi ng the above

| vent 49 tystae he Si
Coponent <~>ft,t’8‘mmmﬁ.§“;e§m% T AT (L >
conmpound- (iv) a 0DGrh 1.0Gh-HayIRericAluticd QS i oo nustec&ay&)aﬁent (A)

not parti cul ar [pynente(@) is wsédein a cdmlntratsn ufsuallljr y/lltb 1W0-pﬁ=f@ab1y110‘1®19ﬂ5/ 100- 0. 001 .
preferably 1/ 1 G“@l‘)‘fheﬁl‘ﬂﬂ“?}’(ftﬂ“ 1“8“‘ “?‘ET“PBJ § Trenehar ROlRETIAY BBt i %ng '
Sol i d cafl yst AR SR Ae s B 18

conponents (i) n &d in)mmt(dfmo)—amdmmv&atdumteaam hith atdd §, 'Bort e tn&foéﬂié 45 under. :
pul venri zing: caqufdnseacmnmmber of .nodes are- p053| bI e”in-regard to the

] 2ing i " tMSt’F dth
order of ,addi tion.Q _m-mgﬁndﬂmg%efés;?ﬁge & Ty r’:T"ﬁe(gcfo #rfﬁ?“?# he'®

met hod - of cont The -

anhydr ous - magnggll'u‘m meks dnld Cobpardtivd) BRMPRE ﬂlﬁdu‘at)a,thetﬂi&exﬁﬁxﬂéhnl c 50
car boxyl i-c aci (ﬁmestp@rwwly and-‘the.titani um compound: (| v) are contacted

with each 50 other-inialy.by:a rrect}%nl qal1 puI ver|2| ng rreans (to be .

referredsso aSW&Bb@Qﬁdﬁ@ystComponent(A)— e 50
S ... A 800 ml. stainless steel" (SUS_ 32) ball mi _;_thh an msnde dmmeuer of 100 mm

_magne&mm chlonde 66 ml of ethyl"' ) o
" (having 2 viscosity of 20 centipoises at LT
pulverizingly contacted for’ 100 hours at a - 55

titanium tetradﬂomde, and the suspension irred at §O°C for 2 houirs; Then; the B
solid component was collected by filirat and washed® with ‘purified ‘héxane il
. free ditanium tetrachloride was no longer detected. The resultiitg compo 'nt comaamed :

- 60 . . 4. % by wexght of ntanmm and 58. 2% by weig o!f ch]onne as’ atoms :

55 . g ".'25°C.) “in“an atmosphere otf mtrogen,
' _rotating speed of 125 rpm. The result

'

B Polymemzanon — ’ e R
A Zdhter autoclave was charged with 0.05 ml. ( 0:375 m—mol) of tnethyl alummum
43.8 mg (0 0375 m-mol calculated as titanium atom) of the titanjum-containing solid



contact), and the resulting titaniumcontaining solid conponent is treated
preferably with the conpound (iv) or its solution in an inert solvent; (2)
The magnesiumhalide (i), the Si conponent (ii), and the organic car boxyl iC
55 - acid ester are pul vertzlngly cantacted. The resul ti ng solid '
conponent is treated by 55 'suspending in the titani um conpound (iv) or
its*solution in an inert solvent. O. the solid conponent and the tltanl

%)

conpound - ‘(i.v) are pulveri zi ngly cont acted in the substantially dry sta
and then treat ed .. by suspendl RQ pr ef r@%ﬁé in the titani um conmpound (j v
its solut?on in an.] . : Resi‘um
hal i de(i ) and mhgfonwgammamdmm«;ddﬁdoabptkmfwn@@mm S\sﬁt@uﬁml verizingly

o S, onponent
R Ty £ oI
o Fedogh "Yaet h thes |

organl c caboxyverwaémo MMW@WLDM@Q@ vantecors t her of

such ‘solid co éd”é}!}“me‘h’lng Th JEBPPIFYY lected b itRation, nd (iv) or
its siution rﬁ?ﬁﬁn@ ‘. pol mea“ de

O (1193t the powder wa 945°°,and1tsa
1,492,618  density was 0.30 g/t ¢ powder s PR2Y PP the sl i d

corrponent is puI v@nthzloﬂlgllynd;mmt@dMQ hqlidlélaicla&qdndumlcmsqb@ﬁent (iv)
substanti aIIy and.t hen.suspended eferably in the .-
tltanlumcorrpo ﬁ’ﬁ’\% ﬂ??'tms“g %fe F‘gﬁ’ﬁe‘at' it; (4)
The anhydr ous rragne5| um |de (|) the Si component (i) and an adduct 5

of the tid ani um Conpound (| v) ar%mmvolﬁgmpleclcar borylic aci.d eter (&%) are
pul ver - Jpar fng qslypts L Lt ani um ing solid
conponent ool |ﬁ§§’§°ﬁ{é‘ tdd’ﬁ’ N %ﬁﬁggmnﬁ its
sol ution_in anof ﬁeu‘drmﬂi)mntCHmd(KEH ymﬂe5| um
hal i de (79 . andﬂmme@nd@mp@weﬁm 1orw0émps.mt\aepqe¢ (wnc wwitggl, and0t hen
further pul ver {5 Higgam ‘“%i(f A) ‘“El’:;af“ﬁ]édltl t ani um
conpound (i v) md“ yih ab ﬁiﬁe i"ﬁﬁ%’&hﬁ% besul ting
10 titanjum COﬂi:amiH a@nsss mdaxﬁﬁma)nmumdd&omne

titani unftom fitgnifh \Gyralgse component baptaingsh4.2%chy Weigbt pf munemd Qiﬂ%reat 2?t
(6)~In the pro %Wé%“@?’"fﬁl‘“ﬁf?ﬂ”(‘g)m‘above the titani um conpound (iv) is
used in the fopggRleabi~adduct of it with the organic carboxylic acid ester
(iii). 15 'l-MtPropy(eié waatpdmhyedrnﬁm theR Giie Sondetiohsadsi daﬁ%ﬁae% Si
conmponent, (||)' compenos f th
titani-um conpo %WW%%WP@M%%%NW@&&%M (iii) as%

pul veri zingly cont acted, and t Neednfel 2t BPadd §.20ni um containing solid
conponent is susphm rae{itﬁmbhgmlysﬂ eiitl (A9 Vras! refOedDi WkCsadné Wy OF 1 tS -
solution in emsﬂomefd,@@l‘lbedm'l‘abl e(Byasjusedt he =
prosedur g of “CRIESE A def T A PRt ’?ﬁmter 220
(1i1) itself ifeadoh 1e10 pu verT zi ng cont ac stem

pul-verizing cont act means in the pr eparation of the ti tam um cont ai ni ng
solid titanium- corrponent (A) in the .present Invention may, for exanple,

i ncl ude neans u3|g a rotary ball mll, a vibratory ball mll, or an i mpact
mll. As a result-25 - ‘of cont act- by such a pul veri zi ng cont act rreans
t he organic car boxyl | c aci d ester 25 :




(iii), the Si

on the active surface resulting from
halide (i) to form an organi c conpl ex whose chemni cal

component (ii) and the titanium conpound (i V)
"the pul verization of the magnesi um

i mredi ately act

structure has not been

el ucidated yet This can be confirmed by the fact that the diffraction

pattern of the magnesi um halide 30
30 The treating conditions enpl oyed for

‘the starti

ng

aterial
Jan be selected as fol lows: T ing up the use of a.otary, ball

powder changes
pul veri zingly contactlng two or
for the catal yst conponent (A) using varlous

mll as

stiai nl ess steel:

p Ie10 100 balls. each wr_th a 35 M92018dr arret er.of- 15 mm made of 1%

(SIE 32— 5 o Ball ~35.Cyl Tndfi cal
récept acl e made'; f St _'d (SUS 32) and ha/| ng -an: rnner ‘capacity of
8a0m . and an ins{ je-.f.:ir ameﬁr: %f 1:90 mn. Wten 20 tp 40 g of ‘the'mterial s/
are placed in it;}|the]pulvergga farried.out. usually for at
| east- 48: hours, - -pfef-e; abi y«:a‘i ] {speed: of 125: r.pm Tht '
terrperature for Cterpykveri za--_ 0 tlon trea rrent ‘s usual l'y a. poi nt
inthe vicinity. 0], ropm tenper.a _ure W’ren there 1§ a 40, mar ked exot her;
the systemis pre'.'_e'r"a;al y cgq,[,e," and 't he pul'veri Z1 ng .cont-act..i.s: perfor ned
at a terrperature ogerl:. thaE ;;‘@m&errparatme -Jhe: t.reatnent - .of the solid - -.
conponent’ obt-ai nel - gy} p n arting ‘materi-al's of - the
solid conponent (f).2wt 'ﬁ /)_ can 45 -n'._' be o
suitably carried putg hy-stirring A ally at [GUJELO t he borlrng
poi nt 45 of thg €re t:'i«.éng_n‘i ure.for- Ieast L' hour. “@I% Enatlvely
this can be aconp|i&hi ..g%ngrg;%;.eré\zr ng coqt act anfler - the- -gﬁ a
pul veri zation coh Jl_i-__‘ﬁ;j_j _-.-:---;____m--.g%%t_ le¢ast 100 ﬂhOUI‘e& ‘ubi ng the g mil. Wen
titani um corrpound;ig;'gr._i...;;-“,sga'-'.,.n.or.l___._ WO dr?f er ent ecca>| ons; i NG gabove 50 -

t reat nent: procedur e g 't hey-Tay e the same.as, -or:-fi fferendj --'m-amf each’ ot her
so long 50 as. t hey¥afe chosen | rom corrpouncts o1 - yhe- abov.g" '&eral formul a.
" Fhe titanium conti_ai; ni ng$o| id fcatal yst. corrponent (A). resy®g-after
separating the organi --.;C.cg‘ch%;:swr d.grepar ed &n fhe .abovBgslner fromthe
suspensi on. . Prefef ids "fulﬁy 2s hed wi. tf% hexan or - gighg g frert li-qui d
media so that the| . corrpound ‘(irv) isg[dEonger o
detected in the w ' "~ ShpEmégtat al yst
conmponent’ (B) to.p n onen B gn t he pr eset
invention is anTof neral - f\’zb_- He& [err}]
wherein R is a re};eraﬁly a‘%[erﬁ] 5t rai gh gah B or
branched- chai n QI rmre RT gr )pS bei ‘g'5'1 g ical or
different, 60 €] a > of [FEREVSE .
60" Exanpl es of. thraj_-c_)'r 'Q'al T um corrpound are” as ,f ol | o g_'s( EEW]en mis-" 3,
the conpound is altrialky]  algni .num_"Speci fic exaL_’r_pI es arg 1gfet hyl
al umi num triethyl al rrﬁn_mb‘};r L2 ang - Sprogyl  hl uni nun B8 wsh- “and
-i-butyl aluninun{- andl &r|hex¥l| dfuni flum “The triethyl al-gwisgre ~and
tributyl- 65 alynsum are preferred. They ey ol so bg 858 in -
conbi nat i on -of t\/\ﬁt)-or mgreg. | 65 o B «if’_"’_sg s
el 2] ¥ <« + o - E §¢g3 :
: - Q Fe |l o ~ o~ =3 « - whé.
S (O X - o 'S K | gg X
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8

8 If desired,
carboxylic acid ester,
fromthat used in preparing the catal yst conponent (A),
anount of ester used in this way is additional

the trial kyl

1,
al um num may
whi ch ma

492, 618
be reacted with an organic

prior to use. (Any
to the amount .of ester (iii)

used in preparing the catalyst conponent (A).) 5

be carrled o)

pol yneri zati on;.

product .

ut

.. This reaction ma
in the ponrrerlzatlon system before the initiation of . &
or .it. may be -carried out. . separately, and t hen. the reac

|Bladded to-the polyperition

m __The Lpart Lon: PLoc

suffrcrentI“'h,ﬁ;Qntaetinc +he trralkit_aluntnuntdlrectly wi th an organlc
car boxylic . C|d-esterucer usi ng one of tlhemas a.solution in an inert '
solvent). The rat _ @?enathe amouat s |of these 10 materials is such
t hat .the prgportfion of sthe Frrakyl abumij{num’i s usual Iy 2 to 100 -10 mol s
(based on the aljum ndm®at dqm) - per grantecurvalent of the ester group of the
organi ¢ car joxylfrcaTrdEyter—The-orygai|c: carboxyllc ‘acid eter may be -
sel ecked frdm.the variaus |or ani ¢ -car bo ylic acid ester d&s-conmponent (iii).
in the formgtio he &4t é%ystuconﬁonznt (A). Usually, it may ‘be the sane
kind of acid eS8t Fat]. d%ed 35 S | in fornming the catalyst conponent
(A. g1 ] o 15 (2) Wen mjs at =
| east 1 5 b t;§_ .E[err]nKB), t he above al Umi num Tom poumd is a
partially allkogyl ky{l @l uninum,:Sdch an alkgl_-lqununtrs egpar ed,
for exanple,| Hy Eg dalful afed:; gm)l int of ; to a'E:’ %gﬁkyl '
al um num or {di.a -|g_nTrum hydar‘l de. Sijnce thISE: ._=
| east one. '§ mis prefler- .20 " ebly useﬁ%g..:g Butro |nert
sol vent in drderj cause |t he reactr -on tlo proce B ded) y &er 1.0
pol yneri ze é egi #q as ol eli nsshavi ng at I%Eggj% “bo j‘ e __-'EU-SI ng
t he catal yst| co gt he ti tgni u cdnt ai ni n%.§§§ atyd? jcg;gﬁon'ent
(A) and'the jrg unfrfurp cat al yst congonent ( 'EEPQ;‘. izaty Brg 8 g
conditions Knownf 28 |- __lto be epplayed in pol %TE éﬁ% ns o8BS
copol ymeri zaf i on a»pol gi ns usrng ZlecIerJtyp:~ §:qa 3cat a ®an be
properly chogen.| Us veé |pal ymeg,i zatki or] t enper 3 g_'n af r omyg NI
tanperature fo apoft|-2@0& - &hd p¥essBreq from atgg®Baeris press %0 about
50 Kg/[err] an pe uped. The pol ymeri zatjons .or gg ) fgzat i of Rk be.
carried out either Tm-tie pr_esen_ce_ or 17l the Ab & B -§rﬁ' N i ngd? @ui-d
medi um BEX3npl es of tﬁleéc o oliawd: rred_r_._uEn _%-gﬁg,_ e, ‘eEBBE
hept ane, 8o} oct a% Q§enev VWhere It he _Lsﬁ g 11 7§ j0r
copol yneri®zag i.on |s C rrréd out in the gbsen 5 Led ne 2t - may
be- per f or medf+r—+ ce—of—= IILIUIL.Ol efi g & gﬁr: .t Jlve -
carried out o hase, for exarple, b aﬁhg Etuid &d
catal yst. The _nﬁf tfe cgtallyst to&dHE LhEHEG i n g
pol ymeri zati pot ynefi zatti-or] can bg RS des? £dily gFor
exanple, -in|ig ' dolymeriza- .39 tionsg ”T'?Eﬁﬁ@i m : “ging
sol i d catal ypt:g A).1s used i:n- a;co,ncé’ ga;t?_argc' g usLEEs. 0001 -
to 1.0 m ol E ted.as; titgni ym at ond gads Taml R - ol ponent
(B) is used }nsal con en«t.ratr"on o? usgal fly ;1/1 ® %’éﬁh‘,“ laye® 1-to
30/1, in terpsyof Et"h al~um num at ont {1 t:gni.um aﬁ@rgr"atoﬁé ) ~ plgase
polynerizationg; theff-fanlnnlcontai i %S@Eﬁﬂ_"} @rponent
(A) can be uked Jn a concgntration 40 of 0. &0 i@sg;gﬁ '-%t ed as
titaniuntatoF), and the catal yst conppnentg(B) N[220 PNt & 8- 5 ,
m nol - (cal cu ated as amqglnwmtaton) uboth;_ger er of t = '
- o : 9 g . S 8 g._ .2
}gzt £ £9 83 -y
28] 28 23S 3c| 8
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vol une of the reaction zone.
resulting polynmer (in order to 45

i ncrease t

_hydrogen nmay be caused to be present in the

i ndex
. 45 pol

he nelt

In order to | ower the nol ecul ar wei ght of the

of the
yneri ztion

system The fol | owi ng Exanpl es and Conparative Exanpl es.llustrate the

present .inven- tion nDre speC|f|cally Exanple 1. 50 Preparatlon of -
Cat |l yst Conponent- (A). : : . 50 A
800 “. inless steel (SUS 32) ball mill with an inside. di anet er of 100 nm
gcco gnda ing therein 100 stalnlessléﬁﬁﬁy (SUS 32) balls each mnth .a o
| a - ] » & v - "WV g vy 7 S P ok C ST 6 = e,- : .
6.0 m of ethyl benzoate and 3.0 . oTJnethyl polyS|loxane (haW|ng a
vi scosity of - 20 centi poi ses at 55 [ err]g «izn jan at.nospher.e jof
nitrogen, and pul verizingly contacted f 100?qur5uat ag S5grotjati.ng speedﬁ
of '125 rpm .The resulting solid product Wwas dbgperded |nN150~nl of ;
titaniumtetrachl oride,- and the suspensijon - *tilrred at .800C. [for'2
hours. Then, the solid conponent was| col rected—byttitirati-on——add washeg »
W th pur|f|ed hexane until free t|t_n|UMItetnachlcr|de was. no - lcnger '%&:__;
detected.” The resulting conponent cont.aijned - 692 -4 g4)by ght ot S
titaniumand 58.2 % by wei ght of choying as a&éd% ' g - 60
Pol yner zation: - 4 2-1itergautocl ave hwag fchar g&d wilt i 0. dg m . (d 375 ;
minol) of triethyl alumTum 43.8 ng EO 0375 m ngl calculated as tltanlum
atom oft Jng&mnc§m§ |ngsol 9 } g
1,492,618 - g .E 5”9 conponent (AQ obtalned
above and- 7 ‘gef ke e (purlfiEd ke@gse ) suffigientdy lfree from. .-
oxygen and k Th lynerlzat-qg Sygo.,oW?% feat ed, a®d when the
t enper at ur e - —70C, ylene wasginuﬁddueed Polynerlzatlon'of t he
propyl ene : ;§ g t tal pressﬁre;of 7.0 Hg/[err]. - Aftgr:
cont i nui ng ‘& B ; rlzatidn3 [err] Ttlor S‘hours “the .
i ntroduct i 08 1-E§p stopped;@ e ex5b5 |nS|de of the autoclave
was “cool ed €4 &BQE eer and | he . at al:&ﬁm ase dec@m agosdd by '
addi tion of &g " TH |d conppnen s3@ol Ilectfed By filtrlation,
washed wi t {tJ e '%?g aﬁﬂg ‘ed to afforf 410 3 g [of po|ypropy|ene as a
white powd@ ' .Bg! direy ﬁ; ept ane pxtrpett : he povvder
was 94.5% gl BESabpaeBE40 O Hensjty wa s 0130 g/m. :
10 On the Shamd, - sqpe@R rati o pf. the |l.8]l§l,£l phase affoaded 15.1 g Qf.__
a sol vent - 1Bl 20 %g‘ ‘he avgrpge s.pemé@(fpol:gmerszatﬁ?on activity
per titani (mdge T tHa Eatdl yst gsed apove Was 40 g/ Ti-m M. Jhr. tam 15"
Conpar at i vey B&{ ;L“.sgg-a_ - 15 Prepgration of a
titani um congal §Ehg scas gt c%gpone1tr A balli1TIl of the sane-tlype as used
in Exanpl e 3§?F§;£ gnge.E?Jgt g of anhyéro gdgsiugtcthrWdeeand 17.8
g of an’ addv,hggéygﬁg:t; “8ver &ye cohpos| t Eon Sl g & & [ -
EESSEIY =ity Ee| | |
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of the fornula [err], and they were contacted pul verizingly under 20
the sanme' conditions as in Exanple 1 for 100 hours at a speed of 125 rpm

The resulting 20 solid titani umcatalyst canponent (corresponding to the
conponent (A) in Exanmple 1) was consi derabl'y agglonerated in a ball mll,

and was difficult to obtain in powder form A part of the solid conponent
was washed with 1 liter of purified hexane to the sane extent as i.n Exanple

1, and dried to form'a titanium catalyst component., 25 The titan
catal yst ceqgponent cont di ned 4.2% by !f.° ‘of :titahiumand 6.30% 25_@3{
vei ght of —eht-efi-nre—ateu-at-ed—as—at-orb- —etzatd on - PL - N\
pol yneri zed under the sam§ copiditions T amtE sty of the
titani um catal ystconpone tHO)taingq;a ve. [Therd were|only ¢btainpd 30
8.8 g~df polylene as a white powdegefdl 1,7 [g-0f [a gol ¥eng - sl upl e| pol ymer.
30 Exanples 2;-3, -4 and 5] Lnfeachgrdésf a2tijt &ni ym Fatal y8t goiponent  (A)
was -prepared-in the sane \ay Rs' i n<Ea@r l'e 1 excdpt thgt e€ach of the -
po‘l ysi.’| Qxan'es-: descr i bed i IP Taﬁj. —l-AaS _||cnr‘|' Dr hry]'ﬁ\np \AHQ' J:])l vnery zed
under tfie same conditions|as | n Exanpl g 1 using tlhe 35§ .- fesultjng -
titani um catal yst conponefpt-ih thegamwynt irdicatjed iwmjTabl e[-1. The results
35 are also shown. in Tabl ¢ 1 1858 & |8 { .8 & 1 g e
1,492,018 | A K 883 | e 1S 1'S 10 [®rr|] & 1
1,492, 618 S I <=7 ' i ferhr The
1, 492, 618 gga8 E - —f—
1,792, 618 gggé | 5. - 13 [érr] | 14 :
1,492,618  FE&Y | Ef go85- | « | o J14AVHAT VE CLAIMfS S 1. A
f:a_t alt-yst. suita?l‘e ?r use| i @ pré@%ﬁ paf yregs ¢of g@-oleqfink Bavijng at
east - . gg . " mgn.a. A0 1 - 1 . _ .
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3 carbon atons, the catalyst conpristng: (A) a titaniumcontaining solid

cat al yst conponent conposed of an organic 5 conpl ex obtai ned by

cont acti ng, in any desired order: (i) a magnesiumdihalide, (ii) a silicon
' ‘sel'ected from (a) corrpounds of the fornul.a [err] 10

V\:hEI’EI n R' +s—a4—ky[—al—keny—l,—cycl oal kyl or aryl;

0 (b) conpounds. of the fornul err] wherein R' is as hereinbfore défined,
X i s hal ogen !l“}ﬂll& ﬂﬂﬂ II MI!' an |nt eger of ‘at least 1, .y is an integer -of-
not/Tess thanf#m s Ak - . .- (c) ‘compounds- of the' o
fo fa,,: - 1,492,61% [err] wherein each Qs ke sane
et

or- fwcm,-- T r_e r 55 '_ drogen “al'kyl, "eyelo-: al kyl. ‘or- aryI wth
t he proviso that] R-\H-Y ,EIQPepﬂink phlyﬁdgrogeunolains bdvimgsalestti ne, and ;n

IS an |nt eger3gj 'anQts '1y52 mprlsmg s (dY cycl ic of the fornula™
[err] whereﬂ arld cmlga}srte as._ her f@r gga[,]cned -and (e)
g h . .
;g:rgogg?;rof thep(liix)or med %,manydesuedorder AT ) ;organi c: carboxybic

L g 25(|v) a titani un¥s
conpound- of : ‘the- [brarmug@]m[iam]dev\her ein‘Ris aI kyI - Xiis.as hereinbef ore’
defined, and I - |(5)Qsmtmiampmlegb¢edc#°ﬂ§ to' 4, 30 @ - (B) an

organoal um ni um cat al: yst (‘:‘g‘{m"ﬁ ‘of  theiformul az . ¢ '

30 [err] wher ei:n ea “sanme-or; :terent “ahd represents aI kyI

and mis a posrtlve nurrbeuwsaf 1. 5 to 3 2.0 A catalyst according to claim1
wher ei n he nmagnesi um di hali- de: ( L l 35 nésr um chl or| de magnesi um
br orri de.18r . magnesi uwhergR g alkyl, 'alke“y cye ora =35 3. A

cat al yst accordl ng E%M&so}mgfongulg{Werel I the S'l'~ i con conponent (i) is a

conmpound (a) or: (b) rern R'iis:[lerr] al kyt L ferr] cycl oal:kyl. ‘optional Ly
t-efd by [err]

substi t ut ed by [err] al kyR"Sldﬁ [err] “aryl :optienally:substiit
al kyl and X3 'when present S, Jgﬁnggn}nesm dnpdlaﬁ&z a0 bsam corrpound
’:%Igﬁr g@?ﬁp 1y 1st ACHGRTOf B m‘ﬁmz,em xaﬁézt‘fépr esents -

(c)y, (d) or (e) -whe
hydr ogen, [err] ‘al kyl [err] 40 -cycloal kyl_.or Terrl. aryl, with the pggvi S0
that al I15Q groups ar(e) mowﬂﬁofﬂvd?‘ﬁ‘g‘én at: the Same. tiing and when present .
i s chlorine,: bronine:or: Qgﬁr& cat aI yst accordl ‘ng to 1 ai’m 1,: 2 or. 3
mhereln t he organlc carbo I c aC|d : L e o '
: 0 wheremeachQisthesameor dlffel'en‘t,andtepfm}*ydmgen’ alkY__ the
' “‘a;lkyl or aryl, with the proviso that the Qgroupsare notatll hydrogtm _
samemne,andmsanmtegerdflto 1000, : R

.- 20 ' (d) cyclrc qompoundsofthcfmula
5 wheremQandnareasherembefore detﬁned and

e (e) compouuds of the formula
; X(stl())..SlQ,X

a5 iit) - an orgdnic carboxyhc ac1d' ester,and I T
B Eﬂvg a utagfmn compoundofthe formula U A

:.Tn(OR):X-t ' R
wherem R 1s alkyl, X is a5 herembefore deﬁned, and 1 i$ 0 °f ﬂn mteger 23

300 (iB) an urganoaltmmlmn camlyst Wﬂm" °f the f"‘m‘ﬂa -
- '.'.‘-.whemn"-eadl 1 ts the same or dlﬂerent, and _.represen'ts alkyl and m is a posmve

2 .A..ca‘talyst accondmg; to clalm wheretn the magneemm_ dahahde (a) 1s mag-

35 i siifm bromide or magnesium iodide.. . -
S esm;n cglgt‘ﬁ;sﬁﬁirdmg to claim 1. or. 2’ wherein the silicon component (uzmxasna <
*+ comipound- (a)+or (b) wherein R” is 'C;—Cys - alkyl, Cy=Ci, . cycloatkyl optlalky?lr _—
- gubstituted by C;—Cs alkyl, or C,—C,, aryl opuonaﬂy substituted by C—C, o
© o] and X-when- present is chiorine, brormne or -iodine, or is a compound (c)aik(t})g_(g w0
" . 40. : wherein each Q'is the same or different. ‘and: represents hydrogen, C,—C. o hyd’mgen G, 0
R cycloalkyl. or C.—C. aryl, with the proviso that all Q groups are not y

-same d -X:-when- resent- is- chlorine; bromine .or i
e Atclzlant:l;sl: accordmg }t’o claim 1, 2 or 3 wherein the orgamc carboxyhc ac1d

et



15 1,492,618
15 ester (iii) is an organic carboxylic acid ester selected fromesters
f ormed bet ween a [err] sat urated or ||nQ:\f urated alj Dhat I.C_car bOXYl i C aC| d

optional Iy substituted: by -hal ogen and af[err] saturated or [err] -
unsaturated aliphatic primary alcohol, [err] saturated or unsaturated
alicyclicr-alcohol or saturated or unsat urated aliphatic 5 =~ .. pri mry
al cohdl substituted by at:least one [err] aromatic .group or “hal'ogen at offf N
5 esters tpr med between a [err] aro --,‘ _.sm)nocarboxyl i.c acid and a [err

sat ur - ated—s @ at-H-ad-ad prinary. alrnhnl [err]
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