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synt hesi zed in conplicated processes in mhlch ‘for exanple, the solid
produced is dried, sonetines al so cal cined and | sol ated. Sone
catal ysts requiDeschdpttffom r synthesi's ,and catalytic 15 activity
additional electron-donors in the form of nonmet al chl orides (such
as SidfJerr], BO[err]) Furtherrm're, - frequently the sg)port mat eri al

has to be specﬂ’aqqqess for dkhe dwmor and wopalymerdhzsitdon gf 1-olefins
Sierr]/Alferr](err] or conmbinations - such as SlCIerr]ll\/gCI[err] 20

A further known progess er pr oly-1-olefinjs one i,n which a
Suppor ted cat aHe EEYBRtSRD, BelateRe S al grecsss A% POITRERIZIPY of
WO 91/ 18934p. TRoleflins by | mebnesedfhos aumpidrtd agieglier catalyetd

ool Tent pol GRRERLHIY, & il B e fSiant’ il o Hel B 0°0, 70,2
narrow particle size distribution and a hi gh bul k density). However
ol oo U Sapl LB i e
since 30 this %M%&: p&Pykﬂ@ﬂDnicﬁavERgla" 253narrow
mol ecul ar  wei gipt 294 Sigd bUiDEOB2 @Mqrstn] / 'Vbﬁ“:ib 34 4936, UNFR 5180751,
Finally, aat WSyit 4%5 ﬁ%en'%r %%%%1%' %E %I V%i 300). However, these
catalysts are frequently synthesized in complicated
processes in which, for example, the solid produced is
dried, sometimes also calcined and isolated. Some
catalysts require for their synthesis and catalytic
15 activity additional electron-donors in the form of
nonmetal chlorides (such as SiCl,, BCl,). Furthermore,
frequently the  support material has to be specially
produced and prepared from $i0,, $i0,/A1,0, or combinations
such as $i0,/MgCl,. :

20 A further known process for producing a poly-l-olefin is
one in which a supported catalyst based on a gel-type
magnesium alkoxide is used (cf. WO 91/18934). The cata-
lyst used has excellent activity, verjr good response to
hydrogen, good copolymerizatién behavior and produces an

25 excellent polymer powder morphology {large average
particle sizes, narrow particle size distribution and a
h:i.gh bulk density). However, with this catalyst it is
impossible to produce in a single-stage process products
which have a broad molecular weight distribution, since

30 this catalyst Basically gives only polyolefins having a
narrow moledular' ‘'weight distribution (M,/M, < 6;
MFR < 10) . '

Finally, a catalyst. has been proposed which gives a
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pol yol ef i n having a nol ecul ar wei ght distribution of . Thlsrgggmép gnelg
(Merr]/Merr] <8 MR < 13) (cf. DE 41 26 093). ‘teﬂu yst

is conplicated and expensive to synt hesi ze. 5
present invention to ctreate a sup- ported cat al yst
pol yol-éfin having a broad nmol ecul ar Weﬂgh‘t distri but I on. Furt herrmre t he

synt hesi s of the_catal yst should be as sinple . Oail bl e

addi tion, the Ral¥p}efimnhavingyva rpelegriay; wei 5#@93&&99 tef
hydrﬁglen andf gﬁedlh ﬂﬁFBk&&Bth\ighq, Qefa\émmnd < 1By gife ? exczsl h .
nor phol ogy o e poly roduce j ch eve
by provi di ng 1%8 % w&% ﬁ%ﬁﬁ’ﬁF?@ EP% f? to
different actispnthesi2é.ters with different transition nmetals which give
dif- ferent chain |l engths during polynerization. The invention

accordingly provides a process for produci ng a pol yol efin having an MFR
val ue equal5t oXbr an obgreett oo f ttizen pﬁebgnboh.;mentiani o oreatle at efup-of

the 20 fornul ] r [YeTel=" yl

radi cal havin rom 18#2 ch;:a]r"gon ayim I'n su?deny on, q) aﬂf 'on or
in the gas phaselegular: wedghtt d;etxsibntim emm['éhs]qmmeam |
pressure of frggm Q:h”etaaéalgﬁt dHod I be amgseofa@ pae#ibile .copRosed

of the reactio duct 0 esi um | de pe havi n
particle size ada"g?' Proﬁ‘ﬂ) ’3’(5‘% 't?\f‘k Qg'gi‘t Qﬁ?"ﬁ& ¢ c9APBund
(conponentl@) easponser ganhydriigen: and ool cﬁpdym&nﬂ.zat;omfbghmﬁot |1

out  the'pol yrePRgaSLye (4 o REIRRECHhpaha Sy 4P, Whel UGS ABRETY.

was prepared prolducedacti ng the nagnesi um al koxi de di spersi on siml -
taneously with different conpounds of a number of transi- tion netals
sel ected fromthe group consi sting, of titani zi rconi um .vanadi um and

chronmi um and tRBAs3pbiaat: 1gy aghieved by, prayiding, a.supRart c¥Righni ng

consists essentially of MgCl, with different active cen-
1S ters with different transition metals which give dif-
ferent chain lengths during polymerization.

The invention accordingly provides a process for
producing a polyolefin having an MFR value equal to or
greater than 10 by polymerization of a l-olefin of the
20 formula R!CH=CH,, in which R is hydrogen or amn alkyl
radical having from 1 to 10 carbhon atoms, in suspension,
in solution or in the gas phase, at a temperature of from
20 to 200°C and a pressure of from 0.5 to 50 bar, in the
presence of a catalyst composed of the reaction product
25 of a magnesium alkoxide dispersion having a particle size
of from 100 to 3000 nm with a transition metal compound
{component a) and an organometallic compound of a metal
of group I, IT or III of the Periodic Table (component
b), which comprises carrying out the polymerization in
30 <the presence of a catalyst whose conponent a was prepared
by reacting the magnesium alkoxide dispersion simml-
taneously with different compounds of a number of transi-
'tion metals selected from the group consisting of
_ titanium, zirconium, vanadium and chromium and then
35 reacting the mixture with a chlorine-containing
organoaluminum compound.
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or ganoal um num conpound. The i nvention ﬂ‘mﬂ;ﬂaamaps&yk

catal yst ‘used in this pr ocess. Conponent a is s

comercially avail abl e magnesi um al koxi de. 5 Thi s . M]‘ Xi de
is a compound of the fornula My(OR[err]) (ORferr]), In ] and
Rlerr]-are identical or different and- &oh is an al kyl radical having |
froml to 6 carbon atons: Exanples are My(OCH err])2,

My(OC[err] H er Thel inwhnth@@ﬁﬁktha}:l—lbeoviﬁ@srthe catalyst used in this
My(OnCferr]H e B My(CCH[ err]) (O err]Herr]) , My (Oferr]Herr])
(OnCerr] H[errH: ref'erence is 10 given to using Mg(O err] Herr])[err],
My(OnClerr]JH err])[err] and My(G Cerr]Herr])[err].. The magnesi um

al koxi de is usedu:ﬁan&h&eaf 95 aynthesifedauitigle chiheebenl 1yl avallbblel

generally has speci ficati on: My cont ent
from 21 to 229PRgRRSiym %“‘%ﬂﬁal Ng(G—l)[err]/NgCCIerr] < 1% by
wei ght Cerr]H err] OH content . 3% by wei ght The

parti ol e di BotBAe Jegatriin. SlRLIE 1€ t?mﬁf o site TREEMMA o1 i
al koxi de is suMg{OBR)(OR*)an ﬁmmcmnhma; are h-ﬁﬂnta&aaﬂonr dﬁfZerent
suspension is (Yo lcTy r r r

N[ eEr]) to thﬁi‘iguson ofié‘ én ﬁ%:gj%rggeg %?e?’i? l err] U ?ﬁb%;&&?PgX or
D spax from | - VEXEmRI&®a n BKlnkeI“iﬂ’g’aﬂs Mi)aiento a
25 magnesi um migtoRcyR, i, sugfocnan oc,H,) ,Thgémmqqm a;kmuﬁwmem on

Tnthe " Mol BAXER T, pRst PSR g BnkBl S, B DLE), 2 2"

magnesium alkoxide is used in pure form.

Commercial Mg({OC,H;); generally has the following

specification:
Mg content from 21 to 22% by weight
15 Total Mg(OH),/MgCO, £ 1% by weight

C,H.0H content < 0.3% by weight

The average particle diameter is 500 pm. 90% of the
particles have a particle diameter in the range from 200
to 1200 gm.

20 The magnesium alkoxide is suspended in an inert saturated
hydrocarbon. This suspension is subjected in a reactor
under a protective gas (Ar, N;) to the action of a
high-speed mixer (e.g. ®Ultra-Turrax or ®Dispax from IKA-
Maschinenbau Janke & Kunkel GmbE) to convert it into a

25 magnesium alkoxide dispersion.

The magnesium alkoxide suspension contains the magnesium
alkoxide as solid insoluble particles suspended in the
saturated hydrocarbon or hydrocarbon mixture. This
suspension is turbid and not transparent. It displays
30 Newtonian behavior and at 25°C has a viscosity of from
0.0003 to 0.0008 Pa.s. IXIf this magnesium alkoxide
suspension is treated with the high~speed mixer at 25°C,
there is observed over a 'peri.od of about 1/2 hour a rapid



suspénsi on is turbid and not transparent. |t display sTlﬁs(BhedNHmtm:en Rdplaced

behavi or. and at 25C has a viscosity of from 0 000 Pa S.
If this nagnesium al koxide suspension is treate speed
m xer at 25[err] C, there is observed over a period o ou hour
rapid. : REPLACEMENT SHEET =~ 4 - -4-

si ze reduction of the suspended particles, a strong I ncrease in

turbidity and ®igecreduction hofyithessugpesded fPGﬁF@‘«'@G&S 1@ @txeng
Pa.s. Over a | giiGfedifd i19f turbiBity ﬁh@uhzzh&rgagé%ﬁ )tﬂ@%id&&&ﬂt ‘o

di sappears and the 5 VI SCOSIity mcreases further to_from 0.00§ t 010
Pa. s. The méami Anf@IRokPdD -PARE Boos -/ Feh 40?13%9°V| PET’-\?d (fxom
magnesi um al koxiifuli 3pSis| BN Houg@0e| indatubbeaityr Elk pe&HESandWSI um

T 2 Gt oo ol s e BB AL A =
function of THee m&msiﬂealkoxﬁdeupaﬂtheléﬂ are] fiob\Lomegexs vufs:zble.

Htd , , !
heeudopt ast i ¢ 7Y s 61k RAMRC AL Hb e Bl (Ey0RaPF ItAe Badi orhed.
characteri zed !Bhesear nnmsmw sabkexide abdispersions: t af h-2Heal sthass
(in the presentel?ﬁe&gs Zeﬂﬁbxf&e/dmﬂwmfta ¥} dgodNbhbelr oidp

oil (Jerr]/( gasol i ne cuf) about and t he shear Vvi'sco |ty

t hen havi ngd& em%tbmwwéﬂp @W %905 ity agma dynetiomat i
al koxi de di sperghe siida® rtdid Le medsttedlat nb"eawrﬁémb ol red s tutiiom 1

hydr ocar bon. mxt res t he ayera L _of t nesi um
W koxide T papiTemeten, THORS  meapnataR, aipRaiis ALaRe=blont. HAYF
with a neasuri rppeudoplmstic (m&mmmoplastm flow pehayiomge
of from100 to 0 1 éﬁ‘“g %ﬁd}g{ t BEcguerage
di anet er of theﬁgugpen e %anrﬁf? ?}'—bout 08 pg;3 as ec%eased&by@a
factor of e certaip,shesr stressrtingthesnresentocarey dpdr Bedy 0%

di stingui shed flﬁéﬁﬁeslurh f&mwncbydimpmt(mldﬁajagmné teuts) as
shown 30 above, suaﬁt agt |2ali,a/) vil_ﬁsecog e;garvgpltsré%. ensi onhgggng a

constant value {(here 0.006 Pa.s).

If this magnesium alkoxide dispersion is greatly diluted

20 with saturated hydrecarbons or hydrocarbon mixtures
{(1:100), the average diameter of the magnesium alkoxide
particles can be determined by dynamic light scattering
with a measuring instrument (Malvern System 4700). It is
in the range of from 100 to 3000 nm (from 0.1 to 3 pum).

25 This means that the average diameter of the suspended
particle (about 500 um) has decrea.sed by a factor of more
than 100.

The magnesium alkoxide dispersion is distinguished from
the suspension by two essential features. It is, as shown
30 above, substantially more viscous than the suspension and
the dispersed magnesium alkoxide settles much more slowly
than the suspended magnesium alkoxide and to a much
lesser degree (after some hours, volume of the
supernatant hydrocarbon for shpended magnesium alkoxide
35 about 80% by volume, for dispersed magnesium alkoxide
about 10% by volume for the same content (131 g/dm?)).



suspended magnesi um al koxi de and to a nuch | esser tplasehe
hours, "vol une of the super nat ant hydrocarbon for s |um
al koxi de 35 about 80% by vol unme, for di spersed nagnesi

about 10% by volunme for the sane content= (8341 g/ dnf err]))
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di sper sed nagn@bpuﬁatappsppdemeam aékpxegareanbylso bﬁeBﬁﬁBFE&ﬁ by

tC(r)uram:‘ In;tsi(ofr:]o\nmt%%fs belﬁzr‘illle Qiltat rwijtthf\ latsva B d(ra st ) Ehvzlr(
this process &% |saveF?gPFlnP° rr%?r&wk %heSu?} ?ﬂ@#?ngﬁt uﬁgie

hydrocar bons aag:.ahtauaﬁﬁ.choa tw:.n-dyndmlsuﬂrﬁdzc Mm&r bthisspebeass

the di.spersed magnesi um al koxi de settles nuch nore sl g m@ﬁ than the .

but ane, pen t ane, | sooct ane, cycl ohexane,
nethylcyclo% iﬁeveaxa%ﬁﬁﬁhEPP@“ﬂﬁ- #¥car bons such as 10 tol uene, xyl ene;
even hydrogenated diesel oil or gasoline fractions which have been

careful ly freeg PE"‘Q.B%@?Q”“ siﬁ'ﬁ}%ﬁomma’: 3% Lu"fj'rgﬁﬂémeousl y

The nmagnesi um a Ispersion I's thenin one s

reacted wi-th acycleakiphaticri by wechpper rguals aisht bntanpa) peptapmpound
(Zr(OR)[err] inRledanle,?). héP Em 1@\5@&&&%, VOCJéybuJohéwnel i a)

Cr d t ~al t t
vanadi um Gonpo P B Chasalle, e Chhbitse udraine i SR eb0, L°
are a) 10i Ctb&ueheanty!@ﬁébeevén tiydiSdenatiedidiieddll pddr br gasobine

-Cr:ir a [e(ra;]r]CI ?g(rjrﬁigcﬁ'r%a er P}@r [%J['er??%fgg'%[ g{:err]r of d%f‘érr]

25 e) VOCI[erF}llSlerGm ﬂ]l:eopacr@enﬂpél[err] and CHCL[err]
f) CGgerr]Cllerr] or GdJerr] and ZrCl[err] g Tid[err] and

ZrCl[err] and VOCl[err] or VC an CHCl Ti,C [err] nd
7r o %err% and Ehe eﬁ%égﬂ aﬂ. :.on is t{n]&n in one step
simultaneocusly reacted with a Ti compound ('.l':l.C]." Ti{OR),
15 inter alia), Zr compound (Zxr{OR), inter alia), V compound
(VC1l,, VOCl, inter alia) or Cr compound (CrO,Cl, inter

alia). - -

It is advantageous to use vanadium compounds together -

20 Suitable combinations are _

a) TiCl, and VOCl, or VCl, and CBCl,,

b) TiCl, and ZxCl,,

¢} Ticl, and CrCl, or Cro,.Cl,,

d) VOCl, or VCl, and 2rxCl, and CHCl,
25 e) VOCl; or VCl, and CrCl, or Cr0,Cl, and CHC1,

£) Cr0,Cl, or CrCl, and ZrCl,

g} TiCl, and ZrCl, and VOCl, or VCl, and CHC1,

h) TiCl, and ZxCl, and CrCl, or CrO,Cl,,

i} TiCl, and VOCl; or VCl, and CrCl, or CrO,Cl, and CHCl,
30 or _ _

k) VOCl, or VCl, and 2rxCl, and Cr0,Cl, or CrCl, and CHCl,.

Preference is given to combination (a).

The result is a fineiy divided precipitate which



1) TiCl[err] and VOC [err] or VC[err] and CrCl[err] or Crﬂ;,eg]{e],tg Qd
CHC13 30 or k) VOCl[err] or VCl[err] and ZrC[err] and
or CrdJ[err] and CHCl[err] Preference is given to corrbl , |

‘The result:- is a finely divided premeltate whi ch _
REPLACEMENT SHEET = conprises mainly

MyCl [err] and the tr.ansitio, used ich th ransit on

nmet al s: used ar g"’B'PE L %pggé}? ] §‘¥h3‘%ﬁ’\t¥1 gﬂi

?dded_. tThi 35 andsmnswhﬁnhsthee:lnrma.:j:e.dnmmdtaﬂm[ arsdd)\ ém rpﬂagent] ,:.n he :
ransition r e S

changing from te%ybé%‘%‘mkx sg'%ug'n ?ﬂw suspenS| on ?Jy % shed

repeatedly wit nu@p@miqn lis theﬁl’lr@m@deg MQ";Q'I shpesmxm t he:

transition g g]zéeaﬂ @,ﬁfaaﬁesarén&ftﬁé QB ok Y soilig 10

preferably from 60 to 90 e presence of an inert hydr gcar bon
whil e stirringChaaging,y 1'94" Kl dexowR. ySubseguent]y othe

transition net gyspensdoid iss washe&%pﬁiﬁ‘a@abbxﬁ ddedel? did 0. 4 nol of
transition netal conpound per 1 nol of magnesi um al koxide. 15 The

reaction tine is from0.5 to 8 hours, preferably from "2 to 6 hours.
A hydrocar bon- I'mmolmgnesillui\daﬂkbx&deoriai reactedesiithh the atstansdtdion on

netals is obtaj v@*g?u estg atf&g!?&t‘ OgPOReRl:

production of é!—'%l]ty I za 'igoﬁ*'ca At recugfd accoég -glaec't he

i nvention 19 cPnE Eram fif) ke P0°C, t-'Hé thappreaengenf ap inert

grgang_met $| Ib: c dtﬁ whinleal stirr%goroye:trl 1! |mdl[) el ﬁtfa (&j:h%:.um

eriodic Table (co en onent, .a _can react €

cuspens on di r SN HP toofha mBl, of Gxanahtitm,dwral| Stetn

i sol ated as a usedyolpréfextablyd fymh 432 tos 0sdemddd ofotransditibu tdstlaluse
compound per 1 mol of magnesium alkoxide.

15 The reaction time is from 0.5 to 8 hours, preferably From
2 to 6 hours.

A hydrocarbon-insoluble solid which contains magnesium
and transition metals is obtained, which is designated as
component a.

20 The production of the polymerization catalyst to be used
according to the invention is carried out by combining
the component a and an organometallic compound of a metal
of group I, II or IIXI of the Periodic Table (component
b).

25 Component a can be reacted as a suspension dirfectly with
component b; it can however also first be isolated as a
solid, stored and again suspended for later further use.

Preferably, the component b used is an organocaluminum
compound. Suitable organcaluminum compounds are chlorine-
30 containing organoaluminum compounds, the dialkylaluminum
monochlorides of the formumla R%ALCL or alkylaluminum
sesquichlorides of the formula R*A1,Cl,, in which R® is an
alkyl radical having from 1 to 16 carbon atoms. Examples



Pr ef er abl y, the conmponent b used is an organoal um numThls eplaced
Sui t abl.e or ganoal um num conpounds are chl ori ne- con

or ganoal um num conpounds, the dial kyl al um num m)noc

formula R-errJAI A or al kylal um num. sesqui chl ori des of the for rrul a
Rlerr]Al[err]Cl[err], in V\:hl ch Rlerr] is=ah* al kyl radical having from1
to 16 carbon atons. Exa

-7- - are GFGZHEG:Rs]))e{%GJ-}Al (GCH¢ ) AICL,) H Gl ) ) allpn) Mixtures of
(err]Herr]) ctlede’ldodipdurds® 'ddn d¥e86 HeSusid. these conpounds can

al so be used. Particularly preferred organoal um num conpounds are

chl orine-free conpounds. Suitable conpounds here are on 5 the one hand the
reaction produmﬁhuilarilmurpraietiqu organcsluihiny | ad:mpoundhydamées

havi ng hydrocar g
preferably Al (i %@é@ d‘P é&% err er r?)?err]
mgler

di ol efi ns c8nt &im mmpﬂdﬂcﬁ-ﬁoﬂi naianmh ty e.

An exanpl e is io3OR{Q Mty alinmtiih Rdrides ha®ingh arnaad zaauens
chl orine-free &Fganoalfum num copgpounds may be aI agﬁl_numtrl al kyl's of

the formula AL 8 SATHORAtemsry, Brefer Be) 5 OF

ALR[err] in annic H,) B[,eiwﬁj-.hl dlameﬁhulcdwhmin amrcm £ o200 tarbon

A (Clorr er B a”p'raf%%ﬁeﬁ' HEGIEy i Temle) e, ApPRERRTA-

Al (i err LB emdjpisnmni., AI(|C[err]H[err])[err]H

Al(Cerr]Herr])[err], Al (Cerr]H err]1644Y) Al (Cerr]Herr])
1H Al (i H H M xt
EF[S;:%OL?L%;&%L% S rhonka. SUeh o) drd ne- Erias ot gangal BRARSILS  of
Zti(cg[m'xm{es ' ﬂiaﬁi rdﬂﬂx{dﬁ[iﬁfi‘dl %iC‘t]flsHéth]E-ﬁli)mu
err err e err err. err
and AI'(C[err] ef',"?' ?’F‘Xﬁ#‘ RF]"'(HE! %&f *] &%%Eﬁ,ﬂiﬁ[i ich

Al (Clerr]H errR[#sran ﬁk}rl(:@:-adi.}:hl{l.eha}r}.flgr f:]:omnli to 12 carbon atoms.

A (LS o ThE Bibinten afe GIEEHLOAIGE |, LG ﬂl{t‘hﬁ Mot
and Al(qerr]H[ldricffa)f{sé&i] Aﬂ((d[(éﬂr.]ﬂerr])@bm.nzﬂnd Al nﬂzsluu).
M(czﬂs) (cnnzs)zr Al(iclnl) (cnnzs)r

Mixtures of various orgahoaluminum compounds can also be
used.

20 Examples of such mixtures are:
al (C,H;), and Al(CH,},, A1({C,H;),C1 and Al(CgH,,;},;, Al (C,Hs) 3
and Al{C.H,;}),, AL(CH;), and Al(CH,;),, Al(iCH,), and
Al (CeH,,) 3, A1(C.H,); and Al(C,Hx),, Al{iCH,), -and
Al(Cy Hys)yy AL(CH,); and Al(C,MH,);, Al(C,H,}); and
25 AlL(C,H,;),(iCH;), Al(C,H;), and isoprenylaluminum (reaction
product of isoprene with Al(iC.H,), or AL(iCH,).H).

Mixing of component a and component b can be carried out
prior to the polymerization in a stirred reactor at a
temperature of from -30 to 150°C, preferably from ~-10 to
30 120°C. It is also possible to combine the two components
directly in the polymerization reactor at a temperature
of from 20 to 200°C. However, addition of component b can
also be carried out in two steps, in that prior to the
polymerization reaction component a is pre—activated with



25 A (C[err]H[err])[err] (iderr]Herr]), Al (C[ Lr Herr )[err] ~and.

I soprenyl al um num (reaction product of i sopren as eenReplaced
(iClerr]Herr])[err] or A (|C[err]H[err])[err]H) of
component & and conponent b can be carried_out

pol ymeri zation in a stirred reactor at a~ ¢ = terrperature of from 30 to

150[err]C, preferably from-10 to 301? 120C. It is also possible t% conbl ne
t he two conponéht® ofjicampanent, b at 3 Femperature of  frem,r3) t

tlerrpeLature _ dlsoﬁc f o £t t P ddam&&xh n oﬁidsohnpuhsift @ﬁlipﬁﬁi:tnléd)an

al so be carried qut.in st t hat r|o ITEI’IZ i on
reaction conpo in; éﬁ epﬁff‘ﬁﬁ’f EQBHE r??o’nent
b at a tenper.atfn‘mnd!()ft@rﬂomxo 150[err] C and the further addltlon of
conponent b is carried out in the polynerization reactor at a

tenperature of from20 to 200[err]C. 5 The polynerization catalyst to
be used accdr diThe tpolymerizationt¢abtalystistd berused pocpmdingticorthsf

1-olefins of :.rlvF@ntfﬁMé‘ diéd "o g lry]nez‘ﬁ.dﬁicﬁhdi Aldidfink of

hydr ogen at om or Kyl radi cal havip to 10 .carbon atoms for
exanpl e et hyl erfde gF al:% @né'nl bg-ph Bn 1316 hydrogen, atom Se,
oct-l-ene. ~ aﬂieilakythl r;dﬁt:h;ll e:ae' rﬂﬁonmar i Ze@dlel eaebon as:omam o e

of at |east 50% | ght t nos 0% t

anot her 1-ol ef |‘?‘F%’¥!¥f 5%8% ﬁf pa ?? g—gﬁe'et \#%r‘gﬁ “?qe'

pol yneri zed Gl Mhmlpmtﬁlmmurmwlﬁmkeast 90% by wei ght of ethylene
and at nost 10% by wei ght of another 1-olefin of the above fornula.
The polynerization is carried out in a known nanner_in solution, in
suspensi on or |WQW%pm1%ti%MWrﬂ ohlene orias a mixture,

ggre Stlgges atéf’f%mé’éﬁ”&ni’f cﬁ.oét‘h @Hé{)&’ﬂ:ﬁasphﬂfﬁ 3@%’ Hg‘;}om
ol yrier i zat | on $eigl o ARRLeF ?#95;#@ S é%é“ Zmigoms o 30
bar which is of particular interest in
In particular, ethylene is polymerized alone or as a
15 mixture of at least 90% by weight of ethylene and at most
10% by weight of another l1-olefin of the above formula.

The polymerization is carried out in a known manner in
'solution, in suspension or in the gas phase, continuously
or batchwise, in one or more stages at a temperature of

20 from 20 to 200°C, preferably from 50 to 150°C. The
pressure is from 0.5 to 50 bar. Preferably, the
polymerization is carried out within the presure range
from 5 to 30 bar which is of part:.cular interest in
industry.

25 In this process, component a is used in a concentration,
based on the transition metal, of from 0.0001 to 1,
preferably from 0.001 to 0.5 mmol of transition metal per
dm’ of dispersion medium. The organometallic compound is
used in a concentration of from 0.1 to 5 mmol, preferably

30 from 0.5 to 4 mmol per dm’ of dispersion medium. 'In
principle, however, higher concentrations are also
possible. '

The suspension polymerization is carried out in an inert



i ndustry. 25 In this process, conponent a is used |n7ﬁs§}Qg}q_3 DELARI (?a
based on-the transition nmetal, of from0.0001 to 1, TRESH

0.001 to 0.5 mmpl of transition netal per dnf err] of di um
The organonetal lic conpound is used in a concentratl to 5

nmol , preferably 30 from0. 5 to 4 mol p& Unferr] of dlsper5|on medi um
I n principl

ver her concent ations are al ' OSSI
The suspensi on® gﬁP?ﬁE Pfaﬂqraﬂ\’% need LpRe e ziegler
EEPLACENEI\IT Sd Hokdéssure processi for example in an al:l.phat:.c or c@clo—
| spersion med] or es ocess,
for exanple i nbgingié'ﬁm{’th%?HE@g?% i:r%qziﬁﬁ‘éi ?eﬁ‘}/% roc % nﬁyéé%ﬁ%f'es
thereof are prbptase, pentanee hexanenbeptansmcisnopgtane, ¢yclohaxane,
cycl ohexane g. Thn gR&6L r fekad
di esel oil ract_l O#lb%?%ﬁ@ﬁé\?}% egnagg‘?g?b?fy free GOP B Xy Gﬁ sul fur
conpounds and diesel, eid, frgeticns I@‘@aé’%% gﬁ?‘?‘én"gan be

carried out di aegbi, su&lEu%f E%paﬁﬁdﬂohii&ehblé’thﬁé ehnt be @gealyst in a 10
suspensi on process. he nol ecul ar wei ght of the polyner is controlled

in a known manner, preferably usi ng hydrogen. The process of the
i nvention, as Eheegaht phhsbhpom'yﬂbrizaﬂi;bhvbiu bé tarriedabyttdirectlyi ves

pol ymer s havi ng_ver 5 nS| IsON t al d | 0 teents_in_the
range of 36 ?*t’% %20 t:l—ﬂﬁﬂt P?]t p?%%r@l% thg @
invention 'hﬂkesuspenslopowohbasbo produce the catalysts in such a way that
using themthe particle size distribution and to a 20 certain extent also

the particle shape of the polyner owder produced can be adj ust ed.
An inproved pathecmelesudias Jpgighy g‘lﬁga?hﬁage lymer; dge °°n‘ii1‘cﬂr§']ﬁ‘br%n(§[ err]

val ues), narr oxnBwht mhgeg,zgﬂg&abnyt hgﬁ_ng hydrogen.

The process of the invention, as a result of the high
activity of the cai:alyst used, gives polymers having very

15 ‘low transition metal and halogen contents in the range of
from 2 to 20 ppm. -

Furthermore, the process of the invention makes it
possible to produce the catalysts in such a way that
using them the particle size distribution and to a

20 certain extent also the particle shape of the polymer
powder produced can be adjusted.

An improved particle morpholoqy, high average .particle

diameters (d;, values), narrow particle size distribution,

no coarse or fine fractions, and high catalyst produc-
25 tivities are obtained. The bulk densities are comparable
| with the prior art.

Thus the use of these dispersions of magnesium alkoxides
allows thémorpholoqical properties of the polymer powdexr
to be influenced, which is advantageous in an industrial
30 process (filtration of the polymer powder is simpler, the
residual dispersion medium contents are lower, so energy
-consumption for drying is lower), the transport of the
polymer powder in the plant is simpler, the flowabiiity



no coarse or fine fractions, and high catal yst produc- 25Th-§$h\éét asegeea{{
obt ai ned. The bul k denS|t|es are conparabl e with the pr Py
t he use of these dispersions of nagnesi um al koxi des al | m”l”

nor phol ogi cal properties of the pol ymer pel\g to be |n
i s advant ageous in an industrial 30 proc Tfiltration of the pol yrrer

powder is si rrpl er, | di.s sion yredium contents ar wer ,

so energy &?B%% fg %’f% #ERF{‘}&BP) i htﬂ éﬁ%ﬁﬂ 'Eh

pol ymer powder dnyeha Akaliowesr)si MMheer highechktalybtl p:pdnctivity gives

-10 - I s bet f C dryers is

| ower) . The hli%atg$8£§ﬂg%oéﬁ%i§EF #ves ¢ j'ﬁower éem uEr cat al yst
contents in the product. Pol yneri zati on experi mant s with the catal yst S
produced 5 accop hes h”\@x?dﬂ ;hela} v NehEa |a1§ﬁrt§nt

transition rret algigﬂeie?g arglvgre ent an %tehat t he rrelt ovﬁrao‘lio val ues
(MR val ues; 5 vrreconding ) kp inwention,baye; ghoym hé

is measured in trafgitidanaetalt h:elalﬁuiﬁ?&?é pteséuﬂnaﬁacmlty ﬁhegméltn 10

Frerr]) crorr) HEMY Rado ausds, (fRlp, valBely, jien = wpingb) 2L Sty
]9(r)| ?(r)\(/avait falr ULP?nIQOISprmIt;hngEIer(u\hﬂfﬂ flo;i&ndex) Thse moeimﬁm Wimggel
ol fraction nabegraahBeyeedl o Baidh) (rd BEBnET o BELY I £00
fo.r cat a- IOIyQOmpg:ni.henl sritid the puriiprerariat and. can Fecadjnsted by
AR anal y% %tégﬁ B8R tﬁ”é’lﬂ:gr#ﬁgot'i Fﬁml 16 by 1 i Ng” DY

t he usual nmet ho m content per unit mass
of catalyst regl#regual to or greater than 10, preferably greater than

25,
The examples which follow illustrate the invention.

15 In the examples a hydrogenated diesel oil fraction having
a boiling range of from 130 to 170°C was used for cata-
lyst synthesis and for polymerization.

The ratios Mg:Ti(Zr, V, Cr):Cl for characterizing the
catalysts were determined by the usual analytical
20 methods.

The titanium content per unit mass of catalyst required
for calculating the catalyst productivity CP (cf. Tables)
was determined in the following way:

A particular volume was pipetted from the catalyst

'25 suspension. The catalyst was hydrolyzed with sulfuric
acid and the titanium content determined by known
methods. Result: titanium content (mmol) per unit volume
(cm’} .

A second sample was taken from the suspension, the
30 euspension medium was drawn off in. vacuo and the solid

was weighed.

Result: solid (g) per unit volume (cm’).



for cal culating the catal yst productivity CP (cf. Tabl es)”]sShee
determ:-ned in the follow ng way: A particul ar vol une 'aced
from the cat alyst 25 suspension. The catal yst was hydrol

sul furiic - acid and the titanium content deterni ned by

Result: titaniumcontent (nnol) per unit~ (cn err])

utre
second sanple was taken fromthe sus enS| on the 30, suspensi on_ nedi um was
drawn of f in vmg?ﬂ %‘l’f’ge ;9F£€Lﬂ"? “%15? Fe (9) per
unit volume (cnierr]).
Form ng the qu of Ti/g of catalyst. rrpl el
1.2 mol (= 137%1€o¥merm ally available My(OJerr]Herr])[err] (M
content from2l1l to 22% by weight, Clerr]H err]COH content < O. 3%by 5
wei ght, averag r I isay'r?e SmbErc f pﬂes a
particle di arnete]'e'quglI?\‘!':{':hcI= (r:ia ) ?’f?raom 2%39 a}rﬂg%%ble re §u E@@
in 1.0 dnferr] aomtertdfrem 2l to ﬂﬁebra‘gﬂeghtm%gw%n i€l Ge3hrhy
i nsol ubl e i 5 t Rgeight ydm&e iéu:@ aaambhei-efmﬁ ke, mybg azsml on

10 This suspen3|on Ilndrlcal SS vess u der r ot ec
(A Nerr]) amPeltés chave & parefels; slamgter T Fe%mé#]

converted with m&owelzﬂal fis) awere - suspe M :hnXlam(M idfidlifebel RS T

ot hox! de/ di esel & Waﬁse}& Sttt P%?%%%?ﬁgf*’?%“t&r'%f?gg Hiik

when st ar t i bydrecaxhont siptuze iand therefove| foxmed A beuspensionngl y

cooled, so as to prevent the tenperature in the vessel fromrising
greatly(to at t 50[ err] j),
10 suspension in a cylindrical glass vessel under

protect;.ve gas {Ar, N,) and exclusion of air (0,) and

moisture (H,0) was converted with a commercially avail-

- able mixer (SULTRA-TURRAX T 50, Janke & Kunkel GmbH &

Co. KG, P-7813 Staufen) into a magnesium ethoxide/diesel

- 15 oil dispersion. This procedure took at least 3 hours when

starting at room temperature. The vessel had to be

strongly cooled, so as to prevent the temperature in the
vessel from rising greatly (to at most 50°C}).

The magnesium ethoxide/diesel oil suspension contained
20 the magnesium ethoxide particles in suspended form.
Without stirring, these particles settled in about 10
minutes intoc the lower part of the vessel. The shear
viscosity of this suspension was 0.00065 Pa.s at 25°C.
The magnesium ethoxide/diesel oil suspension was there-
25 fore not viscous and contained coarse particles of
magnesium ethoxide (from 200 to 1200 ym). After switching
on the mixer the following could be observed: during the
course of half an hour the suspended magnesium ethoxide
particles were rapidly reduced in size. This was con-
30 nected with a strong increase in turbidity and an in-
crease in viscosity. The viscosity (measurement with a
rotation viscometer from Haake) rose to 0.0020 Pa.s. Over
" a longer period the viscosity rose further to from 0.006
to 0.010 Pa.s and the suspended particles disappeared. A
35 magnesium ethoxide/diesel oil dispersion (lyogel} had



The magnesi um et hoxi de/ di esel oil suspensi on cont ai nedm&haawmim
!

et hoxi de particles in suspended form Wt hout stirrir cles
settled in about 10  minutes into the |lower part of t shear
viscosity of this suspension was 0.00065 Pa.s at 25[err] he magnesi um
et hoxide/ di esel oil suspension was thereée- 125-f ore not viscous and cont ai ned:
coarse particles of magnesi um et hoxi de (fr,om 200 to-1200 : Afi‘er‘

swi t chi ng oaah: fpxmed, nThe AVEFAHS PAFticle Ai%s JRpsS n§ithee
course of hal f epMalvAstn t [Syst@mpeadud nqFeasi thist hacadarement: t it ewaser e
rapidly reduced in size. .Thi S cQn; 30 necte 1t h r | RCH, ein
turbidity and Aeqepsary tt?rgé'&é' nw§‘?£’c§‘§??§£'%d:b%x &?ﬁ%t‘-&?%?%lfa Er’@ nt
with a r ot ateisorfmom ety 000 ixom dsd ttw B WG Pa.s. Over - a

| onger period the viscosity rose further to from 0.006 to 0.010 Pa.s

and the suspended particles disappeared. A 35 magnesi um et hoxi de/ di esel
oi | di spersiSon The ysagnesium ethoxide/diesel oil dispersion displayed

been forned. ThgVesEUowDaG! chagatteginticlddfiirehcks Fidh  tha! wig
System 4700 (for this neasurgenpent, | necessa%i( ute withdiesel

t was to di
oil by a factomesium etho e%el 10011 o suepengien, onfhe; aye¥agqy 5
The magnesi um ga¥pddie dstael itk dfeen’ Abvutli 500 ayerd to fhom 0100Wteg
characteristic .gj ferenq‘;l;itse fromthe TBg_ . s*%e?tﬁ;oxi e/ di esel qil
suspension. Th HMye pBpEnepLIUR & lé%ﬁ? 5% ut®500 SHAPERSYS 100
to 300 10 Tisplkaysti Newtonfani diliosi dsehawidr swibbns oviddosiityplafyed
Newt oni an fl ow W FpaM | SR t : 0 %!'?eerr] syl he
magnesi um et hox(f): e dﬁlée)s%#goﬁs%d' di sper si egr:]l. | eg%?%eiriahezlndﬁ' [ slpl agi'g'd
pseudopl asti c dispexsion &% nthes@iher: handy displayed spgendepdasticy oo6
Pad_s/ 25[ err] C. pdwiormepiel aa as\lﬁbeaangsﬁ_ﬁy‘ Ohigher?. @iBaosity Aldfer
sedi nent ati on, i me on_vol ume_of thi magnesi um
al koxi de/ di ese|‘;-gf9§§j%-p%}ri§';c¢r CEAOW (Rommanged at, 30 ghenr BEEGR s %m
al koxi de ca® eg.®fPal37 g in 1 dnferr] . of diesel oil it was from30 to
40% by vol unme. The
° After sedimentation, the sedimentation volume of this
magnesium alkoxide/diesel oil dispersion counld be deter-
mined. At a magnesium alkoxide content of 137 g in 1 dm®
of diesel oil it was from 30 to 40% by volume. The
20 sedimented fraction had a gray color and was a thixotro-
pic lyogel having a high viscosity. When the vessel was
rotated the lyogel remained on the bottom of the vessel
and separated from the diesel oil. On vigorous shaking,
the lyogel and the supernatant diesel oil formed a low
25 viscosity dispersion.

Example 2

A 2 dm® four-necked fla_k with precision glass stirrer
was charged with 500 mmol of dispersed Mg(OBt), in
1000 cm® of diesel o0il. The gel-type dispersion was

30 heated while stirring (300 rpm) to 85°C and reacted with
the transition metal compoun&s.

Variant A (Ti:sV = 9:1)
135 mmol of TiCl, and 15 smol of VCl, were added dropwise
over a period of 4 hours, each from separate metering



20 sedinented fraction had a gray color and was a thixotro- pi c | yogel
havi ng a high viscosity. Wen the vessel was ro{—a{—ed—ﬂm'ﬂ-yoge

remai ned on the bottom of the vessel and separ at oil.
On vi gor ous- shaki ng, the |l yogel and the supernat S 2l e e%f%é med a
| ow 25" viscosity dispersion. = Exanpid®-=. . A2 ﬁﬂmumn! 'ﬂ“ecked
flask with precision glass stirrer was charged wt

di spersed My(Omguipmant. 1000 cnierr] of diesel oil. The gel -type

di spersion was 30 heated while stirri ng (300 rpm to 85[err]C and reacted
wth thetrans_ltlo%ﬁ nds. Variant A (Ti:V = 9:1)

135 mmol of T| VCl[err] were added dropw se over
a period of 4 w&mdaaeif frﬁ.crrg &emﬁr:m eyl ofi ¥OC1, were added dropwise

:l'l gierr] angqgi a 3181'6881[errf| Wguél d%‘% 8: pwW sge&ggngggbegjeﬁé?“%d of

4 hours, eadh fqumMate nmetering 5 equi prrent Variant C (Ti:
7:3) 105 mmol of TidJ[err] and 45 mol of VOO [err], dissolved in
160 cnferr] of diethyl ether, were added dropw.se over a period of 4
hours, each fr %‘&é?aﬁ r¥ n’b‘ihui pment 10 Variant D (Ti:V = 1:1)

éac]m[ml ]Of gl F][(Brinmta%d %ﬁ miel, ohn]yogms eﬁnlidlwloth m,ggﬁiﬂ%olved in
err i Wi of. di esel oi e ed dro Wi se
over a period g'fﬁfl gé é‘j'gﬁf rlon?'élé *af"&rﬁet#\&i q’@ gﬁﬁﬁt

period Qf 4 hours, each from_separat.e meter:.ng equipnent.

10 variant D (Ti:V = 1:1)
75 mmol of TiCl, and 75 mmol of VOCl, with 3.75 mol of
CHC1,, diluted with 89 onm® of diesel oil, were added drop-
wise over a period of 4 hours, each from separate meter-

ing equipment.

15 variant E (Ti:zgr = 1:1)
150 mmol of TiCl, and 150 mmol of Z%rCl,, suspended in
150 cm® of diesel oil, were added dropwise over a period
of 4 hours, each from separate metering equipment.

Variant F (Ti:Cr = 1l:1)

20 150 mmol of TiCl, and 150 mmol of Cro0,Cl,, suspended in
200 cm' of diesel oil, were added dropwise over a period
of 4 hours, each from separate metering equipuheht.

Subsequently the mixture was heated to 110°C and reacted
at this temperature with 350 mmol of Et,Al.Cl,, dissolved

25 in 500 cm® of diesel oil, at a stirrer rotation rate of
300 rpm over a period of 2 hours.

The suspension was analyzed after cooling (Table 1). The
catalysts C and D were washed with 4 portions of 650 cm’
of hot (T = 75°C) diesel oil until the Cl content of the
30 dispersion medium had dropped below 10 mmol/dm®’. The
analyses of these washed solids are shown in Table 2.



15 Variant E (Ti:Zr = 1:1) 150 mol of Ti Cl4 and 1’BﬂkShEmHas(ﬁeetﬂ{eﬁla£eerr]

suspended in 150 cnferr] of diesel oil, were added

period of 4 hours, each from separate met er | ng eqU| arl ant
err

F(Ti:G =1:1) 20 150 nmol of TiCl[err] and 150 nmol er ],
suspended in 200 cnferr] of diesel oill4 were added dropwr se over
peri od - of 4 hours, each from separate netering equi pnent.

Subsequent | y t Mablietlk Analysemefi the mmyeshed catelysts based jans Mg.
tenperature with 350 nmol of Et[err]Al[err]Cl[err], dissolved 25 in 500
cnferr] of diesel

i at a stirrer rotatjon rate 30 ver
period of 2 hokat 'ﬁl’s The s‘&penm on "r'/a'as anal yzﬁ'd Zx Q% ‘gbol i (Tabl e

1) . The apa—ys{—s—e—&nd—D#be-PeqﬁaeherHQ—#peFH—eﬂs—mﬁerr]
of hot (T = 75kgr.r.] esel unt i | cont f the 30 4i si on
medi um had dro r%‘_d'afféi %\/ m%l [ dnm{ err]d]e‘!I#1 (F:yaa’:/)ses of th%’sﬁashed
solids are $hoWNadimntalB e 2 0.2l e 1:.04A5NL yses of tZreSiﬁrwashed
catal ysts basegy, Cat | yst i
c Vari ant %}"M‘: G 3 0. 259 °'i\%’. 021 0.072 2.875 52z’\%r| ant B
1 0. 21yariant 0351 ‘1 2,546 0+10fmri ant0.350 1 4.067. 190
0. 072 ¥didnt wari anty D 10,137 0.00A7  0.150 3.895
4.067 Vari a ‘0. 137 0.117 3, 895 Vari ant
g0l Naganty 2L o by 0435 Rylohyic o AR18%s of
t he washed catal ysts based on M. Cat al yst My Ti Vv
Cl 10 Table 2: Analyses of the washgd catalysts based on Mg.
Catalyst Mg Ti v : cl
Variant C 1 0.208 0.078 2.168

Variant D 1 i 0.047 - 0.141 2.24
15 Example 3

The catalysts described in Example 2 were used for the
polymerization of ethylene under the following condi-
tions:

To a 1.5 dm® steel autoclave, which was charged with

20 750 dm® of diesel o0il, were added the indicated amount of
the diluted catalyst suspension and the likewise
indicated amount of a cocatalyst solntion at 85°C under
N, blanketing. The autoclave was then closed and flushed
twice with H,. Subsequently it was pressurized with 1.5

25 or 2 bar of H, and 5.5 oxr 5 bar of ethylene. The total
pressure of 7 bar was kept constant over 2 hours by
continuously metering in further ethylene to replace that
consumed in the polymerization. After 2 hours the reac-
tion was terminated by decompression and stopping the

30 ethylene feed, and the polymer was separated from the
diesel oil by filtration and drying. The exact conditions
and also the values of CP, melt indices, bulk density,
M,/M,, VN are sunmarized in Tables 3 to 9 below.



Vari ant C 1 ' 0. 208 0.078 2.168 Var| ant

0.047 . 0.141 2.24 15 Exanple 3 The catal™) a“"
in Exanple 2 were used for the pol ynerlzatlon of et hyI en
fol | owi ng condi - tions: To a 1.5 err] st eel auto

was charged with 20 750 dni err] of diesél wer e added the indicated

?gg;”c];t g](cj anourfa%fll to‘g‘a'f%* k. SutS |on g@é hhgaﬂ"l g’eﬁﬁ N err]

bl anketi ng. The autocl ave was then cl osed and fl ushed tvvr ce with H2.

Subsequent |y i SsS 1.3.h bar
5 bar of ethyl t%%vasq#gt ot'a éﬂa%esé%& 12 ept e%b,hgt agYﬁover

hours by continlysk|y aedering in further et hyI ene to replace that
consuned in the pol Bin€ dmeintAfter 2 hours the reac- tion was

term nated hy deconpression and stoppi ng the 30, et hyl ene %eed and trf

pol yner was Separ at®8ek r ek di%SEl oil B filt? n and dr§® 9fhe
exact conditions ejand al so the valmgs}l of 'CPmrﬂﬂ g ndi ces, bul kgdenscﬁy
Merr]/Merr], VN are sunmarized in Tables 3 to 9 bel ow.

Tabl e 3: Catayst type A (1 bar "Herr[, 5 bar Clerr[Herr]) N6, Cara-
Activator CP(TL+V)OM1[erTEA, VR0 MEGJOM 0:59 V.8 - 290st0.26
and anpunt g unt.mﬁ nmol  mmol kg/ g/

21. 6/ rﬂgn{er?‘ﬁ)g 3°T 10 mn 5

g cni er r}0 1~ 0. 0QHCly@a763 3.000 000 12, 9911 19582- - 275 0323
0.26 3 0.01 TiBa, 5.0 10.400 ©0.82 10.8 6.3 310 0.26

4 0.01 TiBa, 3.5
CHC1,,0.09 2.500 1.59 11.85 6.2 260 0.20

CP = catalyst productivity
15 Table 4: Catalyst type B (1 bar H,, 5 bar C,H,)

No. Cata- - Activator CP(Ti+V) MFI, MFR - M/M, VN BD

lyst and

amount amount _

mmol mmol kg/ al 21.6/ . ecm’/ g/
20 Ti mmol 10 min 5 g cm®

5 0.01 TEA, 3.0
CHC1,,1.8 0.900 0.76 10.33 -~ 270 ~
8 0.01 ‘PiBA, 5.0
25 CHC1,,0.25 5.800 1.08 12.24 6.1 250 0.27



2 0.01 TEA, 3.0 10 CHCl[err],0.76 4. 00% O 72 11.16 -
275 0..23. 3 0.01 Ti BA, 5.0 10.400 0. 82 10.ig This

h Re; la@@
4 0.01 'Ti BA, 3.5 CHCl[err], 0. 09 2. 50 ﬁn
6.2 260 -0.20 CP = catalyst productivity 15 Tab
type B (1 bar Herr], 5 bar C[err]H[err]')16 - No. Cata- Actlvator
CP(Ti+V) Ml [err err /I\/[err] VN BD and
anmount- anount al:le 5 r’rﬁ&ltal #totype C (L bar H,, 5 par éxﬁl&
cnerr]/ g/ 20 nmol 10 mn 5

e 10 55 Bo 9_-?%- -L"‘f“g%“o.ﬁf""iﬁvéA,‘mé?o Suter e Wo%n

CHCl [err],0.25 5.8Clet lamd 12.24 6.1 250 0.27

- 16 - Table E&t;a pe C (1 bar Herr], 5 bar C[err]H[er_r])

No. Cat a- Actlvator ﬁm%" I[err] MFR Iv[errz]lllgerr VN BD
kg/

lyst and S nt!!m?dunt 5 kg/ mol Gfmo cm*/ gf
21. 6/ cnierwl/ 9l T mmol 10 min sl 10Mgs5 cm

cnB unwashed cat al yst 9 0.01 TEA, 3.0 10
CHCl[err],1.6 T.600  I.27 1I.80 - 720 0.21

unwashed catalyst
9 0.01 TEA, 3.0
10 CHCl,,1.6 1.600 1.27 11.80 - 240 0.21

washed catalyst
10 0.01 TiBA, 5.0 4.800 0.53 12.40 6.0 330 0.25
CHCl, 1.6 2.300 0.58 12.91 - 300 0.27
15 Table 6: Catalyst type D, unwashed (1.0 bar H,, 5.0 bar C,H,)

No. Cata- Activator CP(Ti+V) MPFI, MFR MJ/M, VN BD

lyst and

amount amount _

mmol  mmol kg/ q/ 21.6/ . cm®/ g/
20 Ti mmol 10 min 5 g cm’

12 0.01 TiBA 5‘.0' 11.200 3.44 11.24 6.8 215 0.28
13 0.01 TEA, 3.0 4.300 .79 13.29 7.6 235 0.27



washed cat al yst 10 0.01 TiBA 5.0 4.800 0.53 12.40 6.0 330
0.25 . 11 0.01 TiBA 5.0 CHCl[err] 1.6 2.300 0.58
12.91 " - * 300 0.27 15 Table 6: Catalyst type D unmsmama(sbe&n& aceMZ
5.0 bar (Jerr]JHerr]) No. Cata- Activator CP(Ti + lw’ 'I,

nmol

Merr]7Merr] VN BD lyst and~ 17 =  anount

nmol kg/ gl / rr]/ g/ 20
mol - 10 mi n Table 7: Catalygt tYEﬁ[BrrY“HL& 12 0.01 TiBAS5.0
11.200 3.44 11.24 6.8 215

28
-C:P(lzl'i ) M lab §rr7?9‘ Ea?lr}“’%ﬁ'é or cm’*?q%tmxand ta_“aﬁ& Lo en

5 mmol mol lyst kgand 21. 6/ cnferr]/ g/
Ti +V mn 5 g cnerr] ' 1.0
bar Herr], 5.0 barH@?éPr]ﬁFO}r 14 0.031 TiBA 5.0 5.400 O0.82
10.2 - 5 - omod 10mm95 0.031kg#i BA, 5g8 4.520.6/ 2.06 e@hlg/-
- 0. 22 16 3.0 3 1 18.41 8.8 25
17 0.031 TEA 93 Hooso 17, mat,. 118%minZg 4l 0. 035
Ti BA, 5.0 CHCITEerr|mH. U o5.820 ltrzr 2137 44 U 160
0.28 15 19 0.030 baiB#,, 500 b,r C,H, CHCl[err],4.0 6.070 10. 72
15.45 - - 132 8.631 wimal 3. Bar thob']l: g.g2Paraflarritierrio g 28
10 15 0.031 TiBA, 5.0 4.590 2.06 13.01 -~ - 0.22
16 0.031 TEA, 3.0 3,980 1.26 13.41 8.8 250 -~
17 0.031 TEA, 3.0 4.240 1.74 14.85 -~ 230 -

18 0.031 TiBa, 5.0
'~ CHCl,,4.0 5.820 - 10.4 21.37 24.0 160 0.28
15 19 0.031 TiBa, 5.0 '
CHC1,,4.0 6.070 10.72 15.45 - 156 0.25

0.5 bar H,, 5.5 bar C,H,
20 0.031 TEA, 3.0
CHC1,,3.0 5.210 3.13 18.2 =~ 210 0.26
20 21 0.031 TEA, 3.0 _ o
CHCl,,3.0 7.060 1.36 21.4 18.6 235 0.26
22 0.031 TiBA, 5.0
CHC1,,1.9 7.950 0.98 20.9 28.4 250 0.30
23 0.031 TiBA, 5.0 '
25 CHC1,,4.0 6.380 2.04 22.12 - 220 0.22



20 0.031 TEA 3.0 CHCl [err],3.0 5210 313 18.2 -

210 0.26 20 21 0.031 TEA 3.0 CHCI err],3.0 7.060
1.36 "21.4 18.6 235 0.26 22 0.031 TiBA 5:0 h’5S}“*etHaSBeenRe lac
CHCL3, 1.9.7.950  0.98 20.9 28.4 250 O0.30 1”,'& 5.0
25 : CHCl[err],4.0 6. 380 -2184~ 22.12
- 18- Tabl e 8. Catal yst t& No. Cata- Activator CP( T| tZr
Ml [err] MFR Tabder Bafatalystntyps E lyst and anount
anount 5 mmol  mol kg/ g/ 21. 6/ cmerr]/ g/
Ti +Zr I 10 m _n . g cn 1
bar Herr], E"ba&ﬁ%ﬁa’r r pakdvator EEAT"GZERMF BAMER E';“;‘]"'30 AL Eg)
11.9 - 270 Oysk afd 0.5 bar H[err] 5,5 bar (Jerr]Herr] 25
0.016 TiBA 5.0 5. - 0. 28 1.5 bar Hz,
4.5 bar C2Herr] %%gg aﬂgﬂéé TiBA, 5.0 3.420 2.52 10.3 -
0.24 Sabl ¢ ommodt al gL ype F kgi5 No. @fta- A@di-Bdt or CP(TER) al
MFl[err] MR e/ Merr] VN RRe1 o' w3k sand UNigm?
nmount mmN&g'm?r]il):I/ kg/ 1 g/l 21. 6/ cg[ne)rr]/ g/
Ti +Cr ot TO ™M 5 g cnirerr]

1.0 bar H,, 5.0 bar CH,

24 0.016 TiBA, 5.0 4.730 1.08 11.9 -~ 270 0.28

1¢ 0.5 bar B,, 5.5 bar CH,
1.5 bar H,, 4.5 bar C,H, _
26 0.016 <wTima, 5.0 3.420 2.52 - 10.3 - - 0.24

- Table 9: Catalyst type F

15 No. Cata- Acti.vator CP(Ti+Cr) MFI, MFR M,/M, VN BD

lyst and

. amount amount

mmol  mmol kg/ g/ 21.6/ = om/ g/

Ti+Cr mmol 10 min 5 g o

20 ' . '

27 0.02 DEALOX,3.0 3.850 5.42 16.2 8.2 305 0.31
28 0.02 DEALOX,3.0 4.900 3.01  14.0 - 260 0.28
29 0.02 DEALOX,3.0 4.720  1.89  13.9 - 410 0.32

DEALOX = diethylaluminoxane



DEALOX. 3. 0 ‘4. 720 410 0.32  DEALEX =
di et hyl al um noxane
WHAT 18 CLAIMED I S: 1 A prod®ss for produci n§OF 33/ Fo4dA -

havi ng an MFR r greater than 10 by
pol ymeri zat i on@"ﬁg %q%#‘#lgfrﬁsne formula 5 Rlerr] CH=CH2, in
which Rlerr] idhyd®grocessnfat kproducing! ahpolygléfim having an MFR

2 temperature of 1 AR SO0 STk e, 1D B°pBlieRRdshyidy
bar, in the presenceobfa d.-Mj.Gﬁim D]f tbppﬁn:ndlaal!‘(ﬂﬂrﬁﬂzandnmhidah RY dsence
of hydr ogen,s wher ei f;, fmerm fan haqa;j_pafgtgli&ht Eviﬁ z%} piog§ (}010

of a magnesi um al koxi vilng a particle 5|
to 3000 nmwith a te8Ehe al-‘-%oﬂ%ﬂﬂ%s£ «rrpb%eﬁ?lﬁf-laﬁd"ﬁnm the

or ganoretal | i ¢ conpeyus /it enidititre ot Erobl 200k 200°C and
Periodi ¢ Tabl e (conponent %;ﬂvwlfrel n b gg Wat |s carried £
out in the presence BHPHGRS s n% & PRSESNre £
by \r/\gac:} | r!R[g thia mgrmscatahysbxmpﬁeﬂhmi othel rekption q_rrqdddl?Zb,f a
in ic r] an

radi cal s 1v ﬂgq{é%%@én l&rg@'m ﬁ{tgﬁérﬂ%ﬁ%ﬁ@.{mﬁy |rru1% ane"‘(’)lﬂa
with different of from 1080keoud000sm, wikibea c#rmﬂﬁiqnomlal s
sel ected fromthe gr, ompo CORRri et t ank#?anml
vanadi um and chrom um a a (c nent mg eratur%ﬁof om 50 to]'l:i'ra
100[err]C, in an amSARPYIN p°fo‘0"Ptr?ﬂ-l of group I, I1 or hnef; ithe

met al dco][rpound pe£3 Edﬁoﬁc rmmmuunwbﬁpangﬁt fBy,a irmﬁ comprises
per| (0] (0] . to #@ ntﬁeactiyﬂe £rl '[Uin %L %e £
%Tp%‘tlﬁ rization presence o

organoal um™ni um chl of
a catalyst who-e component a was prepared by

reacting the magnesium alkoxide dispersion simul-
taneously with different compounds of a number of
transition metals selected from the group comprising

20 titanium, zirconium, vanadium and chromium and then
reacting the mixture with a chlorine-containing
organcaluminum compoﬁnd.

502 EEALgxog . AL QA e 8604 542 %goz U’ﬂﬂ”ﬂ .
AR AN - © ﬂfﬂﬂmﬂﬁm

2. The process as claimed in claim 1, wherein a
magnesium alkoxide of the formula Mg(OR!)(OR?}, in
25 which R!* and R* are identical or different and are
alkyl radicals having from 1 to 6 carbon atoms, was

used.

3. ‘The process as claimed in claim 1, wherein the
magnesium alkoxide used was Mg(CH,),, Mg(OC,H;}.,
30 Mg{OnC,H,) 2 OF llg(OiC,B-,)z .

4. The process as claimed in claim 1, wherein the

. chlorine-containing oxganoaluminum compound used for

the preparation of component a was ethylaluminum
sesquichloride. |

35 5, The process as claimed in claim 1, wherein the



2. The process as clained in claim1l, wherein the nesi um al koxide- .
used was My(OCH3) 2, My(OC2HS) 2, I\/g(O1C3H[err])[err] OZE E 30
3 The process as clained in claim1, wherein the or m f’i
chloride compound used for the pr epar atIO?d)f conponent a wals

et hyl a? um num sesqui chl ori de. The process as cI a| rred I n

claim4, wherein th

transition netal conpoundlét%cs,%dmetal 'F% errq8 Q/ﬁfer"ﬂre T‘l'c'l VCI“
VOC1[err], Zrd [ err]|VO&kG [&30L,, o€CrCLOa (GrOLfdsq ] . . The process
as clai rred in claim4, wherein if VOCl[err]- was used CHCl[ err] was -

used in addition. 5 6. The process, as clalned |n cl ereln t he
conponent b corfri s<Ehe PEPGRRS RS Flaimed 1 Flain v(’;"“"’1’9%{“‘nx;/n

group 111 of the Peryssligad@btBCE)&as used J.Q"Gmltﬁbn.

5 7. The process as claimed in claim 1, wherein the
component b comprises an organometallic compound of
a metal of group III of the Periodic Table and
CHC1,.

This Shee
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