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present’o 1&“15;% toudm Wmhla lof1ger afi N b el f 50%% wention. The
reaction toflpelgmes B 1 B‘b ' exa-.

“t enper at ug%“ I’ﬂex gpmePfeF"&T?F%’“ el ow net hyI weog(ane '

pent anef h rl ydrotrl - SidirituBon2 B | Ner { g 1o the lofgims-- Wt@’gdt a -
'si | oxar Polymes ey @,ﬁg&pﬂe&rmgoxan pdamplerc  hydr & such as
hexane or inelp'ﬂl chty te ot %e V\lﬁpssou@!rﬂﬁra’f"‘e Oﬁ?gut}odarg tic
hydr ocar boﬁlmsﬂﬁcaa@stg{ e pseat iV A ag Wiit-hn paEns e, n-pephap 80 ene, -
t ol uene Mwm aacting oY ‘p("'%;_ In peh'-'n”e with sumng, at
poI yhen;"ﬁh)( swg " aeroond) HEve zaﬁ,uﬁyu‘hmmw ﬁyl
et ly, su fhﬂogm/wbonoiz.orlﬁ?" ha“ngmecompoﬁﬁon AN
anammcra-“;:mrbon atoms., Examl?'les °f- H)(n-CH)
. _ m )z 41 J12-
45 ;-;?ogim::ed hvdmﬂ’ms smtable for. e cthI'O- : mg (C’

1 ' -insoluble 110

- the preseit iovention. a1¢ L3 53 di- (2) Synthesis of the hydsocarbon-inse

_ sane, 1, 2 - trichloro - .ethane’ solid com.pom with two dropping -
choro -drll;‘;::g - cthane, 1,2 'Eﬁ,dmmmem . A500ml ﬂas:lﬂated o remove osygen and -

12 and 1,1,2,2 - tetrachloro talyst funnels was €v& ed with dry: Bitrogetls -

50 hexand ¢ exuanelgb‘:g ogamoi’z_ and then purgec. into this 119

) d distrf 1 § n-heptanc
iy i s el B 0 L 0w o e

-insoluble 40 m mols of
hydrocarbon: olub ion CORtAIiNg n-heptane
‘observed only wmhenengl fnvz;luon are employed igt:xtﬁmed complex and 80 !:1101? ;f titanium
55 solids of e erization reaction, and are DO¢ solution containing 40-m ]

ate drop- 120
‘ncmﬁ;e polymerizé the aforementlonbd prior art Setrachloride. were placed in separ |
achieved )

- ts
. 'Ilj‘yhe amount of halogena ated hydro- fonnels. Both the _componen oC

i irring at —
methods 10 moles, prefer- ping sty -added with stirring for 3
_ carbon to be ?se:l (:feo g:rt(;nole of the com- ;‘;mzh?\%e\rrs :n 1 reaction was oonunuerg o
60 ably: (:13t0 s : { there may  hours at this temper:a.turs1 e isolated, 125
' pone 1on “metho €

_insoluble soli . ioe 10.3
As the leefza‘::f suspension-, solutlon;f %ﬁ?ﬁg :f heptane and dried to give
be used conV :

In the cases o
e- lymenzat\on g shel
65 :\rlsg:;sgiasan%o soluuon pOymenzauon pro- |



whose term nal groups are blocked with cycl ohexane. To ensure high
activity, it is nmethyl groups, and polymethyl phenylisiloxane. recomended
that the reaction ratio of the The reaction of the organo-zinc-—{oer two
di fferent conponents of—eataytst—rsborn- )nagne3|un1conplex and S|onane S
0.05-50 nol's, especially 0.2-5 mols of the carried out in an inert reaction
medi um (e.g. organo-zinc-(or boron-) magnesi um com hexane, heptane,
benzene_.and, tfehuene) at a plex per nol of the titaniumor vanadi um

: [err].The reaction conpound. For the nunber of . mol es of the
X ssed by [err] organo- Z|nc or boron-) nagne5|unlcom-ﬁs in.
the ranga 9 —{err] preferably 0.5-2_ "ggphe_quru._ ~Zzrnc (or bhabn)
and | n tY#-s—eactTom The 1 ori ng of the [err '
used. Taki ng aiSHHNE%ﬁ?ﬁ“;{?ffj‘\ m
677-7 grars (d® $4%§ ;T; s
wei ght based
obtai n a hé gb skt
can be -con- d&hhenv

spect r.um ana‘__ Hﬁl

is pref erqbl Kp -_'g
si mul t aneous w &

auul Ul
2 tion.”
/ A enagf conpl ex. .
Sippg .t_hc mmpoﬂMedéll ar-.
; '--:qw vgf‘ent"'""to' . de et
T's pref em&%kﬁﬂr%)i"s .Zn, B or Mgy -
|ch the r actiq’t fﬁbrnﬁq;ih@ymnfrared
- @yl Bdylalohol | inucl ear
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product may --
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vanadi um is based: S 11 5007 - o Relymer

or ganoal um nuM GRAERLER ahd PN SiTa --='st,un$nd Aow /M 416+ |
(catal yst- conmmniemw@m' e - foliy Ml@slzﬂss‘?"nose nedia. It .
is al so conpohandiehyizigch ¥ JH T S Q1 ssuggg Jlsat there occurs
an exchange3t eBeRe i ¥ en gy Hidd. Inc mgqm}(,t lﬁeEhyfdtweﬂbibet \Zﬁen
the groups att “wsp.t he zinc thereof, A gupaehpd

formula (or boron)
hydr ocar bon radi_
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poxytitaniumtrichloride, butoxytitaniumtri- exanple, triethlaum num

tri- n- propyl chloride, dibutoxytitaniumdichloride, tri- alum num
tri-isopropylalumoum tri- alumnumetridoecylalum num trihexadecyl -
cesses, the catalyst is let into the reactor with alum num diethylal um num
hal i de, di-iso- a polynerization nmedium e.g. a polynerization nmedium .
e.g. aliphatic butylalum num halide, diethylalum num hydrocarb
hexane or heptane; ethoxide, di-isobutylal um num ethoxide, di-
hydrocarbon such as benzene, octylalum num butoxide, di- _ i sobut ¥

or xyl epe; or alicyclic hydr ocar bggmgéwm num oct yl oxi de i
such,_as : et T _ —
chl oride,-. TITaT, .,Iny en '|s-:ad;fec1 up 10 1_1_.'__ :

ert atq@nsphere and

{7
— 1

net hyl hydr.asill:-oxyal unijnum{ di nfet hyl, } et hyl { - unddr
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thar hand, gr&_gas & e | Kol Ydreri - [Rat i on& ther|& o '
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filmor sheet nolding, can be produced by
catayl st of the present invention which
13.80g of is obtained by reacting conponent

nesi um conpl ex using a
In a 500-m flask were pl aced
but yl nagnesi um

s (A and di - n-

and 2.06g of di- (B) with a hal ogenated hyd
200m of n- tane The ferably, such hal oge
was reacte f. £ stlrrlng at [err]

Synt hesis of the- or ano’.memm-

1, 2-d] br'omuwmws Thocoteiisins ve
sol i d ‘conponent, 159 plg; hergano 4. zipe cmagansinmc | PH008. hane. A 500m flask |
equi pped wi t h -t ABPE B REPEHED, ef fects as extrenely qgtal yst funsel s

rocar bon. Pre-
nat ed hydrocarbons have

ernytrzimcwTh
m xture
an atomc ratio of hal ogen/carbon of 2

There was obt ai ned a conplex and 2 or nore carbon

2)

was evacul ated to remMge(ntngHQQ@-(QHQ),act i vity Aanid Basbple 2) ogas dizind F-Idﬁlg-t I on

of nole:- " noisture, and then purge
resul tant poPy

only when the E&{ (E@

n- hept ane sol i Ofix@fe t etmmert&usdn
40m nol s of t hebutokysitagiumi mickidride 3ad
ment i oned' cdfipl

prior art sol ﬁ"ﬁ%ﬁm 3 gof

hal ogenat ed. hy dh Gnols of @idodecsthiinuge 7 ehmsm&i-ac

QfIO

be used is 0. OSzatl@ 8 pastieds outpasefne T
were abl'y 0.1 t30 lﬁemﬁgﬁéco%ml gﬁ%t"g‘gei
neng

stirring at [er
reaction was contl nued for 3 As the poI ner i
at this terrperature The Hant .be used
sol ution- ‘Q@mﬂ% fmigl 1 i §*

phase- pol y |za I on e cases : mashe
give 10.3 suspMM)MHfhm(p&K}nhu z
1,504, 980

In a 5-liner affRas fmw(%tﬁmﬁ‘:ﬁbmg
sol uti oh evacuah® olpmgeohambvhyﬁutnrngen

or gano- zi.nc- Zﬁagmps I,pﬂfh@edn@s RﬁVW Mete?b
conpl.ex havi ng J.He “eiiing

al umi num pl us Fathivk '§,g rggd,&a,éyd ou
degassed. Wi | e mdﬂeblc mhérphtér@pnml ulrexdafecyl he
prepar ed i n 30 phymite

up to [err] Thé;ﬁ h Iy ke 4 qﬁ;{:" --%I

t hen- et hyl ene . ed_ ‘Wi th S

Example 12 .
.As in Example 1, orgamo - zinc - mag- .
nesium comphx of the composition . of

: ZnMgs(n-C.H Yaz

wasmadcfmmd: n- butylzmcanddx n- .
. butylmagnesium: -In the same manner as in
. 40 Example 1, 40:m mols of this complex and
© 40 m mols of vanadyl trichloride were reacted -
at 0°C for 4 hours. Using as catalyst S mg~ .
of the resulting hydrocarbon - insoluble solid
plus organcaluminum compound of the com-
position  ANi-C¥,)s.(OCH;)os, the' PMY-
merization was conducted as in Example 1
560 g of polymer was obtamed, Mw, 95,000 _

35

45

d with drwt%mﬁ@ammmght in thegd

Qﬁﬁm ﬁislfpfl% m%i{k and c%%gg& qué?{"gngcrﬁiaos Qbse“’e.iﬁ}-_”_ _

mofidt awes naadp fron g orgew -Lrdinic o magresiitai 1)

'anﬁﬂeﬂé d ‘n- 55"
ARt Phed
tifahitnd N i tebARHIGRGR daen aRgant of
chloride) andeA9om _ rmﬁpnm;ﬂewmn %5)

Al
'"&%"a‘é‘i h
pound . of the compositiof or 2 hours and
zation e may . hours
convent rgkéfg‘q@sﬁ&hm on-, _
yibrRekion GFas gaﬁmed as in Ex- 65

Ghlﬂ#tlhﬁmh

t polyeenywels disimed; t O s
mggﬁ“‘gaﬂd M 1‘6‘# 5s3ol'1?‘€l°mlys‘ =
PsoI’S neri zation reaction .. -

I'n-a 200- rﬂxa:fxﬂ)lai'k was placed a

Uging che same catplystzaidh

the )polymer[zﬁ!oh | wasl @bnidatied

PR Tt s

1,000 and Mw/

nonasm

4peroentbutene-lwasemployedmstead
of ethylene, the polymerization was con-

ducted. 740 g of polymer was obtained; Mw,
“35,000 and - Mw/Mn 4.2 The catalyst eﬂi—
;c:cncywas38000 _

Exa:_npla 16—22 and Compa.rauve
Examples 4—5. . .

Solid components were prepared usmg the

same: catalyst -components and synthetic con-
ditions as in Example 1, except that

OIgano-
zinc-magnesium complexes given in Table 2

were used. These solid components were then
used in polymenzauon to glve the r&ults

showanableZ s

tion N0 S
m

%ﬁe}gﬁbum __

Iembgnd

5

d’ﬁﬂ%rogen |
—mol in-[err] T 1gpressure and

t iUsing g, sanglr aplystigd tion.
_ j itk ik e
ethylene ~ butene - 1 ‘mixture gas containing

80

85




to 6.0 kg t

oxd

hydrol i zed to convert al kyl
al koxy groups into their al cohols.The final
8.5 product was anal yzed by gas chromatography. The catayl st eff”
From the anal yti cal
t he conposition Conparative Exanple 1.
turned o@t to_be The synthe5|s of &3MMPYst and the pol yneri-- zatlom

was- 30, 300.
n- but snol

n-

ot al

hexyl al cohol ,

gauge pressure. The poly-
this merization was performed for one hour while

énd t ot al

solution was s
nthis air,

obt ai ned; Mw, 85, 000

val ues based on ethano

[err] for 30 m nutes.A portion of

anpl ed and
t hen

gauge pr essure. 6059 of polyrrer was

a ',.\

carrlqg/out as in Exanple 1 LE%err] except that -

di - n-butyl - S used,tnsteag the . organo-zinc- nagnesi um

In the sang in Exanpl-e 1, 40n] conpReltapibotymiedzatiat er i al] was tur ned
intQq.. noljs of the rrpb,%x,,oa,n,qnef;ﬁmrm %igh Sl Y and R ¢Rdipde Jol ution was
added from|{ Esdaimplagi Um t et reasglbesi de wer eg r ejaed®@d | MatMm| dificpeng funnel 90g
OLtpOkygerT Was 16 ZaME € H)IRIC HD NOUT'S 3% NJe. 2y Qily the {60 - bl

obt ai ne tre—cataytst | T 541500 m—tydrpca =Ti{nsol ubl e
solid and }~-5m-#3ol—of i"“ ((‘:15-1‘;,, -?;,.I;Y, talud ig% hgipm-*l’&f #2’,1 adative
Exanpl e 2 18 | ZoMs,(C.H @GN vab 989 tlor Bad |urefer | t S8 con- The
synthesi s ¢f catlayl st] zngCIREEOHDEr i - | 4dé t) on3ag g Ekanmiey 1./590g of

pol ymer zafTon wgre. cozm%% 3,1 N EXANRGE [ GXC4Plg 7 WAS apbet 1)ed, My
51,000 and |Mv M, 4.6 (€ ,gﬁex L;IHC was used instead] of the - The
catayl st effTTCIgpCy. Wag, Or'ganoy 71556 - MagReYT UH CPNPIgRg, 149 of

pol ymer ma? obt al ned. Rbgégg; 9‘,@ff| anplps 3'to 9 ciency was
(oo ubl o doria o opd st T Y S CTRT ;ﬁz,,oe'ycg“af bon-
as in Exampl ompatgfivs, |t %%M%é*&%@ﬁ%%gmondlﬂpﬁn TP was carried
out as in sneﬁquin ﬁ?b}cll,'and t+-he ;r%%§ BtH except that
5.7m npl s ¢f Cpppearative | Znf _9W$%%ﬁ§°(Tab'e , {et hyl zi nc
and 34. 3n1.u.ua%?e§ fC B 2l ¥£§L- ganme con-

magnesi um wer e used i.nstead of. the organo-

5@@59023

complexes with siloxane

in Table 1.

8 Exarrpl e 16’)

OZ.an

npl elThe resul 1

s are shown

sohds were _prepared as in Example

ey E"?ehe ot e vy i

i ency was

As in ExaﬁplAesohﬂlegﬂdﬂbehepZdnﬂﬁomauﬂﬂgﬂ)ESI U PodZieBAlon cONpl ex of the |

corrpo Si t i omole/l of an organozinc-magnesium complex A hydrocarbon-insoluble solid (5 mg) pre- 25
.prepared  as in Example 1 was reacted in a  pared in (i), above, an aluminum component
200-m] flask with a 50-ml solution of heptane - shown in Table 3, and 800 ml of vacuum-

- containing 0.5 to 2.0 moles/l, based on the deaerated hexane were charged into'a 1.5- .
10 Si—O bond, of a siloxane compound. litre autoclave which has béen vacuum-de- -

' Those organozinc-magnesium complexes, aerated and in which air has been substituted 30
siloxane compounds, and reaction conditions  with dry nitrogen. The temperature within
shown in Table 3 were used in the reaction. the dutoclave was maintained at 85°C.

' The Si~O—M bond (wherein M is zinc Hydmgen and ethylene were forced into the
15 or magnesium) was determined by comcen-  autoclave at pressures of 1.0° Kg/cm?® and
trating the above .reaction mixture, and 3.0 Kg/cm?, respectxvely, ‘so that the 35
measiring quantitatively the gas -emitting _pressures, together with a vapour pressure of
when the concentrated mixture was hydro . hexane, would give a total pressure of 4.7
lyzed. : _ : Kg/cm® gauge. Polymenzauon was conducted
s .. for an'hour while maintaining a total pressure
20 (u) S}lrnthes - of hydmcarbon—msoluble of 4.7 Kg/cm? gauge -by supplying ethylene,. 40
: - solids oot ’

. o glve the resulm gwen i Table 3



Exanple 13. [err] As in Exanple 2, organo - zinc - nmag- nesium
conpl ex of the conposition 5 was synthesized fromdi - n - propyl zinc and
di - n - hexyl magnesium In the same way [err] as in Exanple 1, 40

mnmols of a 1:1 by nole mxture of titanium tetrachloride/ nono- was

made fromthe organo - zinc -nmagnesium butoxytitaniumtrichloride and 40 m

mol of capple prepared in Exanple 12 and n- 55 10 the above conpl ex

wer e reacf g OC fior propanol. In the same manner as in Exanple. 4hours.
- V"‘ t pngof "t her es- ,40 mnols'of a 1:1 by nole m xture of

t ant hydr"r‘b - insoluble solid plus 3.0 titanium tetachloride /[

vanadi um /" Wetra- mnols of tridodecy!la®¥num the polymeri-_- chlord®e and

40 mnol ¢ of this conplex were zation was carried ou as in Exanple 1. o
reacted at [erf[ Tor. &.qyrs.|U5ifg as| 60 15 370 g of polymer was
obt ai hed; M, é@,;OOO_ < gptgPyst 1% ng-of .the resul ti ng hydrocarbon -and
Mv Vh, 8.1. Thesfatrarystjelficiency Wwas - li nsoluble solid plus: - - & o~
or ganoal uni num|gtorn-- 81548 & = 13- - oo pound. of e
conposi tion Exgfple—tl—p—ti——dep——od .. Jerr] As in Example 2,7
organo zinc Jq&hg- 208fle |’ fg  de o} o o '~ the
pol ymeri zati oh jehs per £8f5d@ as{dn R 65 nesium conpl ex, of the
conposi tion anyEp—i- —g-tef—pet-yrrer—wad obt aiped; - [e[r]- e
and MV M, 5. 3.{%Fhe caBalwdk -ef{sci e‘rg;cy-_f-\_mas- '31,500. waS' nade-from the
organo - ‘zinc -|_teg-_n8siUif: cotplext“pregared. in Bxamle, 10, - . 0
Esanmpl e 14. and {sobuganpl .| f-n {he ; vayg%gi_ : % BB ng tEe same
catal yst and pdl yreri Egg|®dil5 173 g e wrd § Fof gvmnadi tetra- .
conditon as i n |Exanpl &Z2E|PAS hy |- dned & &5 iSde 89 E\%| n ol s of
this conplex {pjopyl &ie|38|gEur Zontai p$-Fg. PaSag EdI Avibre racted at
OC for 4 hours.| USfNG=A5T ~|pt OpYl enegf em¥. o185 and 8ot _et.-gglxene,
catalyst 5 ng df {the £¢sl§ tlgng. h§dr ofgar bgn- & g & % fag 8 7481 oS s :
conducted. 720 |g|of i é‘ o —sdhd-pius-13. @ Wl 5o Et%§acklecyBs. pol ymer |
was obt ai ned; 11, %)Q ang. M%Y; 75130 4l uteSgng ¢ 5 | grm %'Zag"'__n_ was -
carried out 41 6. SThE datal ¥5t effi cilengys iﬁ“garrpl e 1.
495:g of poly whas -BbEhj ned; My, . 7R, 009 ard 5 2. ¢ % g g
Exanpl e 15. catfalypt - ekigl&i éncy |Jas #,8(. "8 §33! ggﬁ g B0 Efe sane
catal yst and pdl ynpLi ea{: o condlitiopn aslin .ﬁig Eq@ can _
Exangle 12. = 1| $%« jethylene | butjeng g 312 ﬁuggﬁ‘gcc@ aining 80 -
35 .As in Edqmple 1, Z@rydro .';ai_lnch,_wg_gé 5 %.ﬁlbufi@g-&k was '
enployed i nst éad {npsiumébonnl ex{af the cdnpdsk & % EEEE28 et -, the
pol yrmeri zat i on wasj con- sflugt ed. 740 jg & |' pol yrrer was obtained; Mw, [err]
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was made fromdi - n - butylzinc and di -n- butyl magnesium In the sane
manner as in Exanpl es 16-22 and Conparative 40 Exanple 1, 40nols of
t his conplex and Exanples 4-5__40 in nols of vanadyl
trichloride were reacted Solid corrponents were prepared using te at OC for
4 hours. Using as catalyst 5 ng same catalyt conmponents and s
of the resulting hydrocarbon - insoluble solid ditions.as i
except that organo- go plus organoal unm num conpound of the

zi nc- magnesi um conpl exes given in Table 2 45 posiion [err] the'"
These sol | d corrponentsl’g&rggothen merization was condugied as in
yner was
obt ai ned; paMdf mgﬁ),(}b@e. 0.4 lmowiofi triisdbady] € added dropiis@4ol9@A of ABLdrZnol el ts of

ﬁgﬁu‘éﬁ mlaakﬁl in 40 ml oigﬂé@e ‘Etblwgls wer e
“ﬁg 1 under
%co 30 felad Vif? Rvhich ‘,Qi(,b % W eD0 m
I%ki on wﬁhhqphmmcm | and Rmbxynauicmtm aRobw)| il 46f an
e Berlatq g 9@ atA$’5n dromﬁyz P@PQDI -g) pre-

e’i 12&;& qﬁ?}ﬁnr’i‘i&a% i‘on m@%veshg\?\n in

Tabl e 3, M@D4MKgfm%/mmechal ni n .5 to 2.0 noles/|, based on.the
deaer at edefE‘kmmga ﬁl “ﬁ?ﬁﬂ, ‘jj a 1B (‘%ﬁs)’zsp‘-@{e)bdﬁﬂ‘cs%ﬂaa si4foxane
conmpound maznin ch has been vacuum de- Those

or ganog n&'%ré’é’gﬁ%%i‘ g% Dbl had a MRV at eEheaﬂ’H"elqﬁrvaFﬁ é‘%’ mj nwls traen

subst i t ut efd78,080 agd h@mrm cxino @2dThe arfffEPFER 4 B o feh, 40 Rth dry

ni trogen. c2wiye efivepar BBUOON t hi n Shown; bykivia b glug@gﬂdl Ehe
reaction. . the autﬂgﬁ,@ ggWas mai nt ai rﬁedagastf ﬁﬁ@thdne 05 mOmhl ofb\:md 50 wherei n
Mis zinc -Catdigll Og@hksiaNdndt M};@ﬂ@tmrés "BB“'? W‘{%’(’n dfacq?agnem um
was ‘deer wern & g Gigmilar mtlmlaa\ne and trating
the aboveEy@ak: ¥ st "'f';:-;_.f “¥ 0 THé M@mh'rooelaydam/ that the
35 measur b MuA 13 e erM!uraungyf 34pTos samiws sfidepgewdreSS Wi th a
vapour pl’ﬁﬁ&ﬂﬁ&h'. ﬂegﬁarlﬁgm&; atzééoq'n xture was hydro- hexane woul d
Kg/ cn2 ga P y | 0 duc d or | e _maintaining a
t ot al pregﬁ‘g&ne 20... (||) Synt he5|s trﬁ g me q@rzﬁp‘iﬁy gp'fcof 4.7

Kg/ cn2 gauge:-by suf.xﬁuhpie et hyl ene, céﬂiq ' m ‘Table 4. Using as

to gi ve the‘L yohutior] - Qféogmelﬁbbmd Tnthe Qg catalysls S@M@Q@rbmsomble solids and

boron and iumi atoms, of a com- the organoaluminum components - given . in

pr epar ed

plex having composition of L Table 4, polymerization reaction' was con-
. ducted under the same conditions as in Ex-.
BMg,(CJL),(n-CJLh; _ ample 27 to give the results shown in Table 4.

Tlmse organoboron-magnesium  complexes
preparedexampleZ?mGOmlotfhbptane used in the polymerization were prepared as |
was . placed in a 200-ml flask. To this was ___m Bxamples 27 and 29. .



pared in (ii), above, 0.4 mol of triisobutyl added dropw se a solution of
25 mnmols of 35 alumnum and 0.8 litre of dehydrated and octyl al cohol

in 40 m of heptane with stir- deaerated n-heptane were charged into a 1.5-
ring at [err] over a period of 30 m nutes. ATitre autoclave whi ch had been

vacuun of this solution was taken, oxidized with 5 deaerated and in
whi ch air dMbeen purged dry air, then hydrolyzed to convert all the
with dry @

the autoclave was maintained at 85C. analyzed by gas
he anal y- Hydrogen Wa§,-5649,§3(_§,ed into the autoclave at g

al cohol ; \1
chr omat ogr aphy
tical val ues—of ot ot—2 ratte—presstte—o
then octanol indicated that the

@. The tenperature within alkyl and al koxy radicals to

| | | conpl ex had com 10 et hyl ene. was chaheéd
so that the total gauge position. of pressure.of: 4.0 [err] was .reached.

Pol y- neri zati opryas—comiycteg—forar—tpur—wmtey: [err] =~ 45 maintaini ng
a total gauge pfesure o§_= =9 <g/ ciw bylsupplying et hyl ene, thereby - - .~ -
obtaining 15" 3[2{g of *.HG yEr. [ﬁepo_ '§ner_.’:%ad'_a Mv . The above conpl e;{
(40 mnol s basepgon of F&|000}|end a“‘l\/l/v/\m rajto 9.2. The . rmagnesium ./ .
atonm) was react g -w—l—h-aéleéf-m-e-ii t-e-ypt—efrerepey—was 26,000. . - . nols.
of titaniumtettd¢hl o‘%fe&“eas inn" Ekanpl g~1; 1® gijve a hydrocarbon-insol ubl e
solid. Using ExhBEple S|= | ORI B © ) f the soli® and 082 m nol
of tri- 50 CatpRyst—syntlhests—ahd-—pblynerizati on- isoisobutyl al.um num
pol ynerization [®action 20g Vyere ¢gndugged |@ a kinil aﬁ.'gn"ﬁ et 2dsgin - was
conduct ed under | Ehe same3géhdi&i onpgas- FRanpl® 27 except D §§ §:9an ex
having in ExamJE-'yQY todgive 25810 ofba polvneri con%@i Moy f:—g['err'] .
pre- The pol ypi had g My of 47,000 apd a v ppared a@@@@%mﬂ 827 was
used. This re- | ‘}h rat_Eoncﬁ 34 T&e chBal yp efficiengg Sas SETEEed in
the formation of 293 g ©f la pdlynet, 25| whigh he a Mg f,\n;?ﬁg) ' @gd a -
MV Mh ratio of 9. . The—edi@l yst efficrency pas. |. - 8 “CBaamndes 30- 34
24,500. || ge3 IS 12 |=  [The hydrocarbon® Eshikd 1 R
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12

12 [err] 13 1,504,930. [err]
M rato of 10.8. The catalyst efficiency was 2. A catayl st according to
claim1:wherein 27, 900. sai d :
organonagne5|un}conta|nlng conpound has the general formula [err]: 2 | S
Exanpl e 41. reacted with a linear or cyclic siloxane/ dph-

Pol yneri zati on was conducted Ppound containing one or nore const' onal

sane catayl st conpenents and pol yneri zation units of the for a,
conditigms as in Exanple 27, excemsospeat 0.2 . . B m .
mol of T T -di chl or 0- et hane was usedas: a- cat al yst corrponent ther:

ol yngr_fad a" Mv of 10 . 106, 000 and. a Mwv Mh

obt aMai'g 264 .d of- a ppl ynef. Ihe.

ratio of 17,8.] TheZaral ystgef_f.i, ¢Bencygwds 22, 200. - L n the -
di mer form grglpol'yiges | § f-off-greqgier {&an dinner. WHAT VE CLAIM I S: -

3:, A catalys
pohytrer i zat if
65 et hyl ene
anot her ol ef
bei ng prepar
t he carbonl

accord g _t,._O claim 1 of 2|1. A catalyst for the
T (AR 1e_=‘_.rat|o of [err] isin ‘the range of
po. I.e,pe,. -or}the’c Eol‘:y.-rq’rl za- .. 2-6. 15. tion thereof with’
%a‘f’alys‘f 417A calfyst acoordl ng-to claim1, ‘2 or 3
by rEol,,Llng A—f—hydto \/\/nereln the ratio of- [err] s in;
ged bg - | r#nge f °0.80-0.803 the reaction

;Ré%ults ﬁf oghﬂrigaﬁbnﬁ- '9°"Q

of = 8"' 12A cagallyst accor ding & an% one ‘of clains
70 1 to 4 wHejera—oaiiei-thRi-ume Ek‘v'h:ﬁ-a-dl u (1) arg°Ha" _
or ganomagney ' ] ﬁt } r.E-E

Q
m"jc'oigt'a Kl ngw hydrt 1o i ] Cagpoung ra
nsol ' tanl um

‘tetrchl oridg,: |but o2y R0 |Rarbo ] )
trichloride,f. fnnn.rnrennnxvt i AN L _.gp._np_. lal_—. if arghgl a ﬁ
‘trichloridey ‘ronoethogyti-t i um {ri chlori
vanadyl trighljori é_fg_’—g}%r'.‘.or. melg®ol3 A -

c.onénc%cd a§p ife- Bx-=

L
id :solid w
a.po

|de or
.any one of

edhaml _wdshcffwnmo

E& ' of -
aefe%’o

X

ttxd_l'__{a"_r ratio] Time' (tt'_r)' {mo}

(wherein Mifs |a z&rgcsaﬁj bOr@n attﬁﬁgi .8 85 B rein.the
‘reaction of |sgid &8 g;@rea¢hydt _&@_@ & § ge,%ﬁ ﬁt-gé
- or ganonagnedi ynm cont al Atngl €8npt X271 IS dif Ger 2SR .@tﬂ‘gcaﬂa@g}«ram cals,
each havingj-gilpxane __cdrrpgbu_nd apd a |-_tarn| EOr \E@g@% = Ex8
1T I A 0 R R P
- B =B “.8Fe .
| g EilReifly
lagd 2
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ple 27, _
i“insoluble -.

- Catalysts - o
1/
2
FZ L

" This complex was, then reacted with titanium  tare s reacted.
to give 252 g of a polymer. The polymer had - The polymer had

Reaction products of orgenomagnesium complex and siloxane -~ —
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di um conmpound is carried out at
ture |l ower than
havi ng 1-10 carbon 7. A catayl st

1-10 carbon atons, X and Y are the sane
a tenpera- or different [err]
[err] is a hydrocarbon radical

[err] are a nydrogen atormor T—to 6

according to any one of clains atons,
~the sane or different hydrocar bon

wherein said organomagne5| um contai n- 30
radi cal s
atonms, [err
greater thé

vanadi um corrpound conponent are simul- are _each

yal to 1, and taneously added to a reaction zone in the

[err] are e a posi - preparation .of hydrocarbon insoluble reaction

tive nunber 2 el ationip of - Wt(A) 35 [err]' 814A X

cat al. yst actordimg 1o any._ oneor ¢l armeT 90 [errj ST T TU 7 TWErer s/
zﬂzwg?wg%ém% T, "‘Nmﬂmsmdmlwhem 35

0.2-5 nol s of
magnesi um cont
(ii) a wth one m)l

ni'ng conplex is reacted 'orh@‘f- R Ll ;
or vanad| ummwnﬂaﬁwqukymbne mnpoud —

”%‘,“a,: z a| Hglg*'@e‘mw,a - %
' x‘,;pound represnt by e . al-
salum nu-m-h-pd-l:l de. 10 A

1t09w-.'} .11-.3000.. mm)ls of the:

R :d:r ocﬁgd% I aaggyegr (ﬁenA

-e*f 45. each haviuigm’lys&@mﬂhban catnO irsge, 2 and
g .ngwmye(mqunesmmmah. um

of Ekinﬂ!ltlﬂm

'.ui u.u‘

CONAIIONS

1 to 8. wherei n il 6 1,

al yst accorﬂ
(B) corrpon t
atom or
cat al yst accor d®

clains 1 to 1§g for -

or vanadi ungs ' e R W A ing w0 CREPUNES3
containing 1- Zbehglpagﬁad ewomung t(AE a0 hydedd)- aﬁdm{ : ratio (p+q§.}(a+,e) is in the
12. A cataly jublie

rb (repction | becI mnsoeoam V\/nerel n .reaction
product (A ( .”ﬁﬁ%?‘ganol uni: num corrpound ling to

an al um num. si b ; Ao cortSiniRlE |

titani um orzovanmluolmhadmgm' A
1- 20 -before@%&f‘?"&#‘ﬂfth (B) titanidr
13. ‘A catal yst ~acccor:gi Rk ll%u m 1 sub- o heedFO X z ad
siloxy radicals- stantia y Aas desied in. any;, Q{l' st Ld "-,&Qda, ahysan,nu{rber in
the range 2- 3)(whetuansm Ibatm;ﬂ;m,ll‘and _claims 1 w § whetem the reaction. of iaids o

1, 504, 980 R?: are ;2 hydrogen -atom. or the same or . Bpgium Lo tyinipg He
cat al yst ef215| ql_ei%n--t hydrocarbon_raflicals, Ko ualan m@% 580
27, 900 : _or different” OR* 'or. OSiR'R® 5 R* . e odhiar '._.enera la .
[err_] and- i ;;.- IS 4 hyde( I8 AVIng . arbon - 7Aamlystaccordmgmanyoneofdams--' :
N 30' oms, R*. nd a hyd m or lmGWMmmdorgnnﬁg&c:m-mm:n-
730 the same or Giffercar hydrocarbon radicals | ing complex, component titanium or 85
r than or .equil to 1, am -mnmmlyaéﬂedmareac?:&ﬁmdm
35 pH+-q Fs=ma + 26, ad 0= " 8 Aca ystaccordmgtoanyoneofdauns %
P+ /(e+p)=080 and m is the 1 to 7 wherein' 0.2—5 mols of said organo-
valencyofM), R ' mcmtaming ‘complex - is reacted
~or -a reaction -product of (_l)w_l_th(if)a-..mth molofummumorvanadmmonm—,- _ _
linear of cydic siloxane compound having a A
40 constitational unit represented by the general - 9. A mlystaooordmgmanyomofclaxms - 95
formula - . .1 w 8 wherein said organoaluminum com- -
o . R pound represented by the general formula
i . .,é - - A}R‘,Z,,... is trmlkylalummmn or dzalkyl— .
}l , U100 A camlyst aocordmg to- any one of 100
s , : . clalmslm9whcxem 1—3000 m mols of the
: ¢ (B) component is rencted wnh 1 g of : the
(whemnR’andR'areahydrogenatmnor' (A)oomponent. :
: the same or different hydrocarbon radtcals: 1. A canalyst accord.mg o any one of
45 each having 1—10 carbon atoms), and clarms 1.t 10, further comprising addmg a 105
: (iii) one or more titanium or vanadmm " halogenated hydmcaxbon to the reactant mix-
_ compounds conlmmng 1—4 halogen amms,j_‘__nn'eof (A)and(B) '
and : 12Acatalyatacoordmgtoanyoneof
-~ - claims 1 to 11 wherein reaction product (A) . -
(-B).an i poundhavmg- is further reacted with an aluminum, sllmon, 110
50 formula of A}R’.Zs_.. (wherein  tin, titanfum or vanadiim halogen

carbon atoms, Z is selected from h

halogen, alkoxy, aryloxy and siloxy radicals = stantially
' Emmples

andnmanmnbermﬂ:emngeZ—”

R’ is a hydrocarbon radical having 1—20 before reaction with (B).

13. ;A catalyst acecordmgtoda:mlsub-
asdescribedmany one of the
: 115



Exampl e 41. reacted wwh a linear or cyclic siloxane com

pol ion units of the

ns as .in Exanple 27, except

Pol ynmeri zati on was conduct ed the  pound containing one or nore
consti-tutional 5__sane catal ys

oot i

that 0.2 *M ol 0 1

a catal yst copp
a Mv of 10" 108
22200.

thereby obt ai ni ng 266
dnd a MV Mn-ratio of 17.

« dicloro’- ethane was used

of a polyner. The pol yner

as

had -

- The catal yst efficiency was

Ao/t he dinmer formor polm formgreater than di ner.i4 ~

WHAT VE CLAI MT S S AW RS G TTToTs [ Lol

| or 2 1. A catal "?8?1%’1?'5% ficer | BN Ofaid oMABka

is in the tange O 65 et hyl ene or propyl ene,

2-6. 15 tion thergof wthWh@r ol efin, thmmt’ﬂqﬁ? -
iytegalsior, °'(°A‘)“2°’ﬁﬂﬂ"§"é°“‘

according to c%aﬁ%ﬂ% .
wherein the rati tio lig Ekdmp _

N

5. A catal yst ac@oRulyfgcompons
titanium or vaaq ’ 5,08
titani umtetracheigt

-conti ani ng hy,

cri%on SOl @pine dibiMde>or

Reris 320 012 -insol'ubf & reagi i on product.
formed by rangmmﬁld]l;’i()—dkhw edmems&dasn of -

|
701 to 4 -v¥ter®+n said

the titaniumtrichl orlde m)nopropoxtltanl umagehﬁal forrrula of

trichloride, mnpe@w chiotide, v dﬁg* lfarﬂg of
Pd'“m ;%m gl ‘“%

vanadyl trichl or i

cat al yst accondi fign td2reainyido amlﬂf o elieedaﬂlyM i S @.AZJ:a

clains 1 to 5 wiheippipepayd gg&!‘%ﬁg
same or or gan G '?B‘H’P

radi cal s, each hav ng

conpound and a th

carbon atons, X ang) orrpd:poﬁndcnrdunﬁﬂn m‘:hn:hda butoxy-

t-enpera-- or dlmfmﬁ% Pl&dﬁmm“[le\‘yr]‘hc tmeuﬂn veeighlories

hydr ocar bon r adi -10 carbon

one of ‘claimatons, [errMMEX R 0gen aiommog

organomagne3| umcontain- 30 the sane or differens o w 2y Cak Sof
i ng conpl ex conp(ﬁjﬁ‘ﬁ“' & 7ic WF% Ry ““d85d!'a'éﬂ FPa% ‘.‘EE) B said

atons, [err] s

p, g, r, s are eacidﬂmo&‘ oo
reaction tive riurf v ]
r + s=ma + 2_;0[

i SNl CRpPAne
t han or equal tol-’l-,-m&nan amﬁuﬁl;lebuﬁll amldedmteo

mml nsol uble ... -

‘and the titanium or

éad
accordi ngt oanyone&hcﬂaﬁngrﬂ—alo(]m(lm ap Br | Qanﬁﬁnmnﬂmmund SotifiBent - ate fsimull
wherein 0.2-5 nolag eﬁfil_; Hfdli"’gaﬁ‘o Pehcipdof wypously added to 2 reaction zome in the
: “ﬁ‘ﬁ&ﬁgfg
Vandd

magnesi um cont ai /)
(i) a W th sng iy ¢ t+tsaehum|-ozp

s Magnesi AN lex cted
general 9. A CHEH SERIRSRUA 2% QiU 3" TR LT b o senadim o

linear or cydic siloxane compound having a
40 constitutional unit represented by the geaeral
formula
. R?
_dio

ke

(wherein R7 and R® are a hydrogen atom or

. the same or different hydrocarbon radicals
45 each having 1—10 carbon atoms), and

(iii) one or more titanium or vamadium

ﬁpounds containing 1—4 halogen atoms;

(B) an organoaluminum compound having
50 the general formula.of AIR%Z, , (wherein
R* is a hydrocarbon radical having 1—20
carbon atoms, Z is selected from h
halogen, alkoxy, aryloxy and siloxy radicals
and n is a number in the range 2—3).

e bt g, e ia
R E U R

0- conpound is

bl A i et ]

¥

~

65

todla@in1, Rbr and
dgtn)/eitnbm i;rin thee

\éﬁﬂan ”t hﬁ ﬁd‘ﬁ,,ggonm

P%I Py AE E’F’éﬂ(ﬂfg’ e C’#ﬁq 8+5

% b hvdmeybrcipsolble (rartia ¢ h

0 W ca QetbrdRiE 134§ loheCof Hainé AN
conpound havi ng a(p+wbﬂﬁd+ﬁ)4éosoom imusi dral lunmwlwprez-emm 4§ \saitl Fregano-

9. A catalyst according to any one of caims
1m8wheminsaicll,yor§;noaluminunfxooo$;
pound represented general form
AIR%Z, , is trialkylaluminum or dialkyl-
aluminum hydride.

J10. A catalyst according to any one of
claims 1 w0 9 wherein 1—3000 m mols of the
(B) component is reacted with 1 g of the
{A) component.

¥1. A camalyst according to any one of
cdaims 1 to 10, further comprising adding a
halogenated hydrocarbon to the reactant mix-

are of ( (A) and (B).

95

12. Acamlystaooordmgtoanyoneof-

claims 1 to 11 wherein reaction product (A)
is further reacted with an aluminum, silicon,
tin, titanium or vanadium halogen compound
before reaction with (B).

"~ 13. A catalyst acccording to claim 1 sub-

stanuaﬂyasdesm'bedmanyoneofthe
Examples.

110

115



formul a 1 to 8 wherein said

organoal um num com [err] pound represented by the general fornmula [err]
is trialkylalumnum or dialkyl- alumnum ydride. .10. A catalyst
according to any one of 100 clains | to 9 wherein 1-3000 m nols of the (B)
conponent is reacted with 1 g .of the (wherein [err] are a hydrogen om or

(A) conponent the sane or different hydrocarbon radicals 11, 7A c¢ht al yst
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