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1967, that ‘the transition metal compound of
the catalyuc systems mentioned above can be

* a solid obtained by reacting & halogen-contain-~

ing compound of a transition metal: with ‘an

* oxygen-containing compound of a divalent
“metal, e.g. magnesium. The catalytlc systems
" thus obtained are very active in-comparison

_ with those in which a halogen-containing com-
pound of a transition metal is used per se..
In our Belgian Patent Specification No.
767586 of the 25th May 1971, catalytic sys-
tems are descnbed, one of the components
of which is _prepaned by reacnng an oxygen-_

[T\

manufacture, with very high catalyst activities,
polyolefins with very good impact. resistance.
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According to present invention, therefore, - |

‘we provide a process for the polymerisation
of alpha-olefins whose molecule contains from

2 to 20 carbon atoms, in which the polymerisa-

" tion is carried out in the presence of a cat-

alytic system comprising: an organometallic

.. compound of ‘a metal (as herein defined) of

group Ia, IIa, IIb, IIIb or IVb of the Periodic

"Table and a solid catalytic complex (being a
‘complex: insoluble in alkanes and cycloalkanes)
3 prepaned by reacnng
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50 index produe ieg H’e%abﬂ‘)ﬁ&c}wﬂi i gFim° w &Y mgz‘, ﬂw % n 'y
di chl ori de uset-ELTE n&l‘,ﬁ%@*y&li e SYSHETE ] Hﬁ ﬁg;ﬁtaﬁ@ ° e r?\ B
equi val ent of GREIBCSHowd thale cdaambyg:" €SI St ancer mﬂﬂﬁrgdvhbyhid’lﬁeﬁ@ﬂ?bdeﬁst)
titanium -present in the m xture. Th| s rat t@legrteahbmttdmprama 08 alrmf el y 6
kg cmicm 25is almegegigrurate t o !El?%eafzo"c‘”e‘“dde

t
The results givelipiieable 1 sho gﬁ% 55 the 't f@{)‘f&’@ Hﬁ;}ﬁm‘&g@m%%ﬂ the
process of the pueshdcti vity df sbheggat al ytithisGeirire eoseﬁeafemlﬂ, Bai@fdni oM NRY
general ly be used i n any (wei ght of pol ynmeier sitza(apprdx _;p:mly 6?°Len fopP.75
A polymerisation  experiment was carried ~ hours. The AI(Mg+Ti) ratio of the mixwre
30 out under conditions identical to lﬁlose of Ex- was 2 moles/gram equivalent. The catalytic 60




- advant ageously in applications ethylene) vary according to

~

nmoul di ng techni que; thus ey may be used conpl ex used) and their specific
activity in extrusion, injection, extrusion blow noul d- (wei ght of
pol ymer —obt al ned per nour, per 120 1ng, or calendering processes for
exanpl e. They gramof transition netal used, per [err] of 60 e used
ratio
in which a good inpact resistance is required, Al /My + Ti defined above.
TheV Sre at a and in particular 1384.3%nnuf act uring crafes max 2ium for
es cbplds fabp%ar&ﬁalt& odin RQIpARBRa. UDS, Mahpet $:200 chfabdsdde Sitanium

. 75 andwas sphesd gy i and| wastied - butylate of HiéSaverage Aormula:

1 394, I8 hpam. mt lmESben gried f@myvacip at 5 QJant ity of Al [err]

The elementary”

- useq, ¢o-.C untl i [ was c‘?% SS(QEO)*'Ex?'é)—T’(?gx gg + Ti ratio
Contal

nol /gmneﬂexthusfomedshmd 1.25 . ‘g(‘))EI ement ary
anal ysis of the catalytic co Iex rragr(sddﬂimltangesellmﬂ@,thxsbutylam 35 90

96 -& -1 0Bagnesium 88 1650mg/st ani um Wwas heatedypp §0° C before being usels 92

113 %ﬁ‘:ﬂm 202 al unﬁn | mglg . 48 41 36
1g ot ori ne 114 g of mifiSium ethyBBwas adRd Fo 603

: 563 peci fic surface ar ea of t he caﬁaa:bqst qmﬁﬂm’pr ethe above lﬁeﬁﬁﬁn]ad
19 & polymerisapigigtest was (%'gﬂtmﬂy Gm) . used
-identical conditio those of. amples 5hea to 170=C thh agx

my f 4 mg of ca plexl s used. Thc almost ¢ plete dlSSOl :

pol X?t hyis %eofcjg};g@da was obtained whose iim ethylate was observed. 138
27 melt inde® r108 Ug/M10 \midisy The) Fpked- ﬁa(mlxture had been cdolbﬁ,0400 m185900 27 600

%5 400 ducm;ﬂm:x gzgetoref Ep%g%gwgt % Wj%%sp ggﬁ’ and, 51600
6400 i d n® (AST™M
St andar %ﬁx ﬁggj" ke/ ﬁ‘ on mg%‘ :h‘a (g‘ ]é)/gﬁ}; 0.27

Exampol es 6 t 0 EamplesCH! &l yt.l c conpl ex ANRSotRfsip &mdnmskplm, aedigate experi nent as
vveI | as Asia Exemplgsilgo émmem ethylg rrpil @atalytic ¢omplex in ghe fexpy oft ) frecit he quant ities

. and et Wflﬁg@% ) ﬁoseP‘E’f12 P’%fev@a]&ascgp}& ﬁk&%“ﬁwfh tb%gl gte

- chloride were varled ]
"y Con-mSexeS K avmy eTh@ - N

It was then {htiedClit Cdatusi 4ty7001C tutié cat al ytic

: faes s\/valéls Wr‘@ﬂc‘vﬁmmunde _cordipg to the
i nverit i O )lh( 016 ym? g)?;{g egs . tO 5.
val ues oq‘,o Hg;orn' c ratlio be;ov\pen e particular
‘condi ti Onﬂxtfmﬂe 1: leﬁkc@hdl Zleu'abutylate, " Table 3 shows the particular cbirditions for
1, 390, 378(0C.H,).. - each test as well as Gie PepisObRIngd,. 6 Ex. 7
Ex.. 8 Quantity of Ti [err] usedg - 85 . 340 - 680
Atomic ratio Ti/My g. at/g- at _ 0.25 = - 1 L 2.

.o~

QJantlty of [err] used g 635 - 1270 -~ 2540 .



169 g of p

Ratio Al /My Ti ol e/ g- eq 1.66 1.66 2
El enentary analysis of e catalytic corrpl ex magnesium m/g

..104. 50 23 tTt=manT nT1g- 76 165
216 al um mg l 43 36_ 23 chlorine
m/g : 616 | 593 495 Specific surface. area of
e catal yti’ nPI ex ! err _ © 340 - 320
249 Quant | ty afl%atal ytic conpllex used n@d:394378 "4 - 5 610
Quantity of pol yet hyl ene obt ai ned TAB]}@% 7130 66 N
Productivity gPe/ g ¢ npl ex 327800 26 000 . . 11 000 . .
Specific activity. : 4 —43--000. __1‘2_7'31’)? 5100 CoH4
Fluidity index of the PE "g/10 mins. Ex.¢137 Ex.12 o 34Ex. 13 (Expbh
Exanmpl e 9. Nature of the defi{HdivEaf 1 L O O. Tx(’é)Et)”U \Qfoé&)‘ at ﬂ(bhu)cm%h&)ﬁseﬁne '
sane reagent s as imnsiticanpt®s 1 to was used. 5 were u$ed Ti butylate

ol yet hy%—wb&-a&iaed—«h@»e L A T2 e—.t;an.t_a.l_n.L.g_lGO ;
s. of hexane, .nelRpaRifRihigdervelivesisgd 80 i A4* The PRo- 15 §8bf rmgABsi o

et hyl ate
titani umt

et rabut-ﬁl_ai.uaas_k.e '
activity was tioRuasfity ﬁtAl(Fhfb)(E)‘DPﬁef’ngg p0| n163% pprox$¥¥at el y 685,500 6FE hr. x

gTi x [er
Ti/ My was

The same r
anples 1t
di chl ori de
formof a
[err] 15

ethyl ate vere addggcrelisat: CREOFHE

titaniumt
was heat ed
equi val ent,
appeared i

20 pitate, which_vwas separated by fi

the Ti/ My

gram at ors/ gram

an error o
catal ytic .
To this m
1600 ni s.

wer e added
635 g of e
the formo

ng/ g

‘and 4. 5 Ao ratisl FE/ME V] tgyaty@a'i tThergisore 8004 OPE/J cparalyrig 35 .

under agita- conplex -and the specific

%gln T 5”8§U '

gram atom

r] [err S T T gt ure 10
0. 10 grg?nﬁﬁélﬂﬁ ] olel g izgxarml %WEJO

eact ant Elemertery gsmsisef |thercaliyticTo t he mi xture thus obtained 75 g of -

0 5, ext¥picxt hBgsnesum ¢ liaﬁ“P’/Lﬁn tet?- 40 ¥t hyl al 8 ni um60
were added in the - l{yl sy Wasygeepl acedqoby titggyi um tggran-
400 g/litre Sohlu:hinﬁuﬁ: in heane. This onyBate of the formgl a
m xture was heghlesineini t h ag\st%tl 53¥d und¥? 114 48k magnwl um

aly Terrt—r—ome—tour—to—8+g—of

b .
et ranonyl ate. The mxture h'?fge Al hgMg + Ti)) ratiqepf the mixture

to [errl with nmfaflnr_\ for 2* A5 was 2 10 ol pq/nram .

he - calsaniityiaf cataltic gor plex uiedse f ourtd t hat Bhere wa¥ al nost 4conpl ex
n the FQLITLRTof BolPdthviing obfaMBPE CL € 1 oA SSOT GO Of ¢ TIe [{Egnesi um
ratlon It ethylate, In-the mxture
lxvacuo ¥t40007C 3600 | it 10Pati @6Wes 0. 14

s—constant— it hin
1c activity

f 100/ E/%,ﬁq,ex qtlxr@%lrz#b%}ps 50 skhggel emgrgy@try aqaﬂoys[s 2‘6-f306 he

in the_reactants ex showed that 1t cantained

xture, HWisidity indagiofthePEously been0&Bol ed 485 anbi efit51t enped-3 ur e,

atom ¢ Rdu ctibissn sHE(wnr'

of 25 — 1613 g trexarme—at—260 C
" and t hgﬂxld{g%ﬁé lgure R.Ildljr heavy load @16 KgH 14 o/ o ally
thyl al um ni um di chl or ide in._ 55 al uminium 2 nmylg

f @400 g/litre soimglel 4 i N hexane. gehbPbdRfar 70° C watil s welgh?Qzas
Thi SThei sathel reactawass wire aeelCas\in { Bx- agiohséint. On and under ref ['ux

69@?1@1@0%@7115

(approxi mately

hours. The Al él\/gﬁ"f?&%

to hose of Ex-

1, 394, 378
i

15

20

0

of z:rcomum tetrabutylate. The mixture was
heated to 170° C with agitation for 2} hours.
It was found that there was almost complete
dissolution of the ium ‘ethylate. In the
mixture the (Ti+Zr)/Mg htomic -ratio was
approximately 0.7 to within an error of =+
10%, due to impurities in
Ti/Zr atomic ratio was approximately 0.75.

To the mixture thus prepared and previously
cooled to ambient temperatiyre, 400 mis. of
hexane at 20° C were added, nd then, gradu-
ally, 635 g of ethyl aluminium dichloride
in the form of a 400 g/litre solution in

An exotherm1c reaction took ‘place and gave
a catalytic complex in the form of a preci-
pxtate The precipitate was se

tion and washed with hexane. It was -then

he reactants. The

parated by filtra- . -

i m fmommt i 0 polypenisatingrtest wasstheraearried ut
AUr e

e ke R e

Owas 2 kg/cm?. 6 mg of catalyuc complex
was used.
61 g of polyethylene was obtained with a

melt index of 0.44 g/10 mins. The producti-
vity was -therefore 10,000 gPE/g catalytic

complex.
Example 16.

c%.

35 .

The catalyﬁc complex was prepared as in |

Example 3 except that the ethyl aluminium

dichloride was replaced by diethyl aluminium
chlonde AI(CgH )gCl

The catalytlc complex thus formed had the .

following elementary composition:

magnesium 67 mg/g

' titanium .92 mg/fg
aluminiom 92 mg/g
chlorine

385 mg/g

45

:

Xy



conpl ex appeared in the formof a precipitate. Exanple 14: a condensed

titaniumlt was separated by filtration and washed butyl ate of the
average Tormmar =T nexane. 11 Wias tnen drred in vacuo at 70 Cuntil its
wei ght was const ant . [err] 5 The el enentary anal ysis of.

catal ytic [err] conmplex thus fornmed showed it
cont airned: (Sold by Ti tangesel | schaft); this butylate 35 magnesium

165 ng/ly - ‘was_heat ed t ol3M374 before being used titadlym

41 nmg/ g al .yﬂkﬁﬁgﬁ Nttt Chnd ethyl Auifick GRhloride were 641
ngrg as ﬁmﬂ&ﬂonﬁgpé?m%%m%t hyegdanexem,s:yhaml ewing Geywesconbiis @oantities

of the abﬂmd;mnhlaomeld nﬁcp@f rserg/smtllmomstcomn@a@ﬂmm under

X tran5| t| 1 B85 jsdentl cal conditions to those
of Exa rrp °mp ?ﬂgc’mr%\ﬂafh aglvg bl dand €7 7] dwGES. 40 to 5. 4
"nmg of cata yt| c co Iex V\k/as use miple MO9St corrpl ete di ssolution of the

mag- 15 144 g @E=xapplé ¥8t hyl'ene was obt alahle'e} em@ye n&’(QfhHeE hy |3t e was

obser \éd_ The|cetalyticqeomplag, yasy /2308 i n€* ghhe mxture had
been ﬁ)oofﬁmle tﬂmﬁp‘ﬁ}m :‘gm : thg,;ag;, éé;g tHt-  of hexane
at . [err]dmae t Wasl dsed &) l¢yt|c c&nmremtﬂnd the S H)), c activity
was grashml:dynanmm gussSquant i ti es of Examwple 23t u- 45 88 000 3FPEIMO x gTi X
[err] Wﬁ#ﬂm dPaplsropsdfarmed, hyd e f or? dpan "%Eﬂ‘ ion in
hexane. entary COMPRIN| o5 11 t0 18 108 oo tate Fe(oérl{§><0t herm c

react ypn to,ﬁkgn@iuace and gaéamgfg | N Exanpl es to 5, magne5| um et hyl at e a

catal ytic cmmphmx in the forln'nlné/ga preci--and et hyI aI um nium_ dichloride
wer e used. IEI 6 mg/g Vanous quantities of t he

transition-TErE corrpound Ggezag/g The’g"%%{gam undsm({ééw%;@a %% ntd was vas

varied, a fpolh@iéfiion experimerit was carried tion f iRl catalgek | wesothomscand  washed
W th b@xanes mIExamais3themg dfreatalgitic qnmvacqame&put?@ u@mpbﬂ 1 @55. The pollExarrpI e 11:

titani-unP late ‘R%;Ea%l"%‘?éﬁfe alpoess iy Frampley 1 Ys0
Tit ange%lﬁ%‘ﬁiﬂ é% o ¢ e hﬁﬁ;a&pw@ﬁepﬁamylcmemtsnmder 55
Exanpl e dukdvity %a soo%rmc&a &e butycawdhﬁxmnmty Noinfled (oD & hose of

- Exanphescoinplegrand the specific activity was 96, 500 - commercial type csold . byEamnaplite Notel):  zj r coni um

" tetrabut ex & Ti xakg/@*3Cdhows the p‘%p:t‘ﬂs"éuld'%‘s:ﬁw t‘P‘lﬁgdfsérg SfO 55 l[err]
the

each test as \Aelﬁxaﬁﬁlestﬁemrzgsul ts obta ‘:;‘.}cg‘{mdmm in

1,394, 378 As in Ezamples 1 to 5, titanium tetra- each experiment as-well as the results obtainel0 TABLE 3

Ex.' 11 CEx. 12 Ex. 13 .. - Ex. 14 Nat ure.of the derivative of
Ti(OEt)4 VO(OCct)4 - [err] condensed transition netal :

Ti butylate Quantity of this derivative used g - .114 . b73

383 253 Atonmic ratio Tr/My  g-at/g-at 0.5 Quantity of [err]
used g . 635 635 635 . 635 Ratio Al/My + Tr
nole/g-eq - - . 1.25 . - 0.71 - 0.83 ~ 0.83 Elenentary
anal ysis of the catalytic conplex . nmagnesium ' - glg 90

44 L . 88. ' 60tran5|t|on mtal Tr ny/ g 106 -
- 89 o .181_ 128 . ' : '



alum nium | ny/ g
ng/ g 539 317
~ the conplex [err] 34

73
480

29

3

408 Specific surface area of

9 chl ori ne

co plex usee g 5 20 4 Quantity of
pol yet hvl £, Jobtained g 197 | - 84 . 62 104
Producti VW¥y/ gPE/g conmplex | . - 39 400 3 000 3 100 26
000 Specific mctivity gPE/hr x g Tr x [exodsrs 37 200 3 37@2
1 700 20 300 Flurarty index of the PE - 0.50 . 0. 05 ;;)
0.51* 0.70 * Fluidity index measure -under heavy load (21.6 kg). -
Exanpl e 15. - 1«1 “Hrijed{in{Vacuo atf [erfr] € upti} itp wWeight was
The sanme reactants mL§§e'.-a__' constant. -gnpliesil fo 5| with the ad
tion of zirconium A [5bljympgi’ 2 eske e jhen |calpi ed pug B B .
tetrabutylate of forngfdS¢rr] | S yinder C¢brditifong i¢&Anki&af~tjo those of
Ex- 114 g of magnesi-um g% lfatg mixed: angles |1 WQ p ekcepi tihat the
partial pressure 30 witlh- 100] ¢ tifaniumtdtrajutylate pnd 53 g o4’
ethyl ene was 5 [err] jand {hat] dr ¢gen of Zircdni ymfetyabuiyljate. The
m xture was was 2 kg ;g:_r‘@ 6. m alytic corrhpl ex theated to] 170 C with
agita on for [err] houfd4d |waf | Ogsﬁﬁwasﬁfféhnﬁ 1§at’§h9§e W :
al nost conplete 617y |& |pofy e was. olft ai fed {wi {'A p @i pSof uti on of
the magnesium ethylate |3 m t i ndex . off 0.44 ¢/19 n ns.| The producti
35 mxture the (Ti+Zr)/ Ny jtopm was Vijty s|t heref ore| 10, 000 gPE/ g
catal ytic approximatel y |61 t error qf [lern] -icoppl ek. 10% due to -
inpurities in e reactlnfsnT ~o3e Exduplle 16.]118 ﬁ'i' Zr atomc
rati o vias approxi mat ey |18 15. atEryts 4 conpl X Y@s| pEepared as in
To the mixture thus egéE | viously | Exgnplie B ekcepi that the
ethyl alum nium .40 oclem t tenpergture, 400fm k. of Mdichloride
was repl aced by .diethyl {al dim- ne at 230 Ciwene @ddgd, ‘then,
gradu- chloride, [erfd &Iy, et hyl dl um um dichlor{def - The
catal yti c conplex- thus flor h&d 201 8 Fri; thed: f|& 1yfso] Za) 480 g/litre
solution in foll ow ~dEefrent’ osi tion:y hexang. |~ 1 -~ _ _
45 An exothermi.c reaciidff 100 amd gave | nagngsium ' 67
my/ g a catalytic «onpll ey ifp the f a predi- i t.gni pm .
.92 ng/g pitate. pr dej pi t-p! arated jby flil §ra Al um ni um
92 ng/g 25 ‘tion Wadredowl £ e dbMds gHenle e Fhbo ine
385 ny/ g 11 = |EI8] SETR | 1394 |1378RA p§I e} isati on
experinment -was carriegd qgt|-b nd et hylf al Um- i um dj chl pride were as
in Exanpte 3. 147 g of pol yet re used. HawevVer{ the -follpwing
oxygen-contain- 30 cpl ljecfed afnmelt index df 3.34 g{10 |ing organic
conpounds (M were uslegd:} mins p! ductivitly was tthejefpre p9,400 5
gPE/ g conpl ex, and thg, qpedif vilt B RER | Edamke|88] 82{80p<gPE/ hr x
gTi x [err] = |Q pot BSsiiumet hyl at €° [enr] {Exhnpl ¢18% Exanpl e
17. ' - | |¥ |ca]cijumlethylate | Jerfr]| |35| The|cafRlytic
conpl ex was prepared jaslin| gl e 30: Ekarﬁée 3, ex;ept-that-ﬁﬁe et hyl
al um ni um al umi nii uh-pfopyl atle |- [grr] . -'g_ Blaw| |- -
1 = 2 2. 13 £ |5
=1 |*| |S3a3% (3]s |2 E |3
2. g ISEEEE |58 |x |'g ' A Rl
S I 1218 (e e |2 1B =29
'zi"%,.so-s = 1Elele] Qw3
o~ = 3 . “5 8 o g “E o g
S {8 & {9 [ °uggu.-“, o 12 18 5 o
218 ]e |F|B[e22EE |8 (2 (2|2 2|8 |5
21 IR [0l |28588 s |52 18 (2% |5 |3
g |5 R 12 |3 |55F=0 & (8|22 |28 |2 |F
Q Q o ] ] ko - | >
SlslElsiEle - |F |z|s|E | |E g
clZ 1o B |E 2 |ZIE I8 |2z |2 |3
12 15 |5 |512 |8 3 Ol5 1518 e (B |
1812 1818 Ia & 1&lsIEls% 12 1™




10 dichloride was replaced by alumnium tri- Exanmpl e 21: chloride. The

| atter was used in the solid silicon butyl ate [err] state in an
anount of bbo (. Exanpl e Z2Z: 40
The catal ytic conplex thus fornmed had the manganese et hyl ate

M(OCH,), follow ng el enentary conposi tion: _ Exanpl e 23: i/co

ethyl ate [err] 15 magnesmm _ - 66 ng/ g titanism-

1.6 ng/1g aluminium " : 9898y Various quantitBes of

t hese oxygen-cont a Qgeorl ne £ p Ras produced, Hatlgk OT gani c
ConpBunds £ et %&'ﬁ fed B5in3BO Ga Gbk 13&&%?%%#1;6?&% ol thibe e

prepar a- ahpleol tore witls the iaddition opdlyminiamt  duativitg avas [ tladefore cRZﬁOQ)ngEm catat al ytic

‘gonpl ¢ esthmts, Mﬂ edlatsse out i nal ﬁE)f #Ytic com
carri 4 ofl ‘é‘%ﬁe‘:"f@d %ﬁh@%@q@g 51 & vvas use?ﬁt

mer-i sati 9@4 “\A@ﬁ@m he mixnite wasanpl es 1 t;?angleois gal2get hyl ene was
pr oduce\ﬂ}\edmw ngp° G wittbagitation for 24 hours. The followmg reactants were &0 a el #5 i ndex of

0.08 serief] cthys thpre was gligos Ft d silicon
duct i siﬁl ‘ﬁQ‘F’% VENpY ﬂ??fméa@% R e eiﬁ?ggh@igm butyl at e
conpl ex ti.?, w§s @ smctitiduﬁaeﬁatnwla Y ROCR

comer Ci ahthhwnensnbfdiblp /D;Itnamunplmgbel J4) o] Rlomijoiugp Ti x [ err

used. hl13 ﬂ@omﬁ c ntained 84 g of t i tdishlorids and 28 g F2%$F¥con5$er kg.
é us ma e and previdusly
55 Bx %.Q rure, 400 mis. of | AN£g B MNANG B10GE added GPNI tiONS i n
" As in Exﬁﬂﬂfﬁsﬁz EGve fgg?:d aaia'?ﬂumlgaét r 284 ggaaﬂhmemaewtﬂmtmx;a ewmil as the

resul ts aby @3hgdf ethyl ﬂhﬂmmum dichloride in  various quantities of tini8®te@nBnyjaer r | 13

1, 394, 78he form of a 400 g per litre solution in The mixture was heated to 190° C with ggtaEX le 24
tion for.1 E&l;m It was obse d_that g{rp .
used as

1559 hﬁ?ﬁ}’ raficetha Nall g Bt
in EX-  amie ﬂ%ﬁ%@ﬁ? 9°2‘Sl& a%&?ltﬁm& nﬁwluﬁho&sxtyﬁtég- 40 arrpl es 1 to 5, with

t he addi tTmmlmMga&rMmmmm of dhectixturet v ﬂbzsthtt hixpuesf hescforped mrgﬁ@? cat--
et hyI ;E;ﬂommately 0.60 moles/gram " equi- 5 1lte§ gﬁgﬁm% f

et v em&mlwtﬁﬂ@aﬁw TR PR K e

was

X Ti x k ¥hshed @itH Hedar@. mvastménanﬂurmﬁre rabwbyg ptrelite mdxoid\lhih 284 g of
- al um ni undried Iwbcaaoeat 706 uniilxitsuweight\ares  hexane. Ies 25 and 26. 'heated to
[err] wit ﬁtat|on or rs aﬂ‘tﬁn roneI;"’F'ur ‘tt:]e g}g% re used:
45 was~olyg g‘t“f? fﬁ%ﬁ’lﬂpﬁﬁnﬁst QLU Of the
magnesi um et hyl at 1) magnesi um et da by tﬁﬂdin] Ms&drrw&b ure the
[err] atoni cnagr§eﬂv)rnal um ni umdb. 8ate hexane Tt was drlest 1@09m9t00°1@ gram

aton gram &R 1o (3). tlg tetf‘%%lf% i’%ﬁa }%&ngdgn frror of
Lerr] 10% ddSeiR™ npuri ti 5502 & get NY kond#ibiR) Héntél] kd) tHolCof ! B@mbIEN L
di chl ofide . ~ [err] .- - toTixxtehemmomvmoangdiMsobﬁylaluand _

previ ousl yAmobhlm#a‘ioo ttatmasem g‘m"% 4 g of magnesi um
ethyl ate l’ ﬁg i .234 g of
al umi ni url t%{los‘}?'f'%l(’f ca?ﬁl&uéém{/’ﬁq?x wasl“fed ggﬂgle Gy A um ’lg%éhl"(g)ri de in
cvari ous quant I t [ es of ti tanl um tet ranonyl at e. '

Py



the form of a 400 g per litre solution in The m xture was heated to [err]

wth agita- 20 hexane. tion for [err]

- hours: Was obse g g 55 TS M XTUre was heatedwti—=
agitatlcg and was al nost corrpl et e dissolution of the nmag- under refl ux .
(appr ox.4 rr] for 0.75 hours. nesiumethylate. The Al/(My+Al +Ti) ratio of
t he m xt. J To the mxture thus formed and previously was approxi mately.

0.60 nol es/gram equi- _cooled to anbi edi394.3%8nperature, 6 litres of 254
val ent. The catal ytic conpl ex appeared 1£$ 11,19? hexane at .[err] was added
and then, gradu- 60 form-of a precipit ¥ t was separated. by ally, 63F

g of ethyl alumniumdichloride in filtration and washed with hexane. It
was then the form of a 400 g per litre soI utlon |n drEerjilnEvazﬁuo at 70 C. |
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