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pol ynmeri zati on. Pol yn'erl zation 503c:enc3'marteﬁ,hy :isnesqopl yn'erl zation is

conduct edsi A—the—g phase—usthng—thoseprocedureswett—estabtrsted—Tmtie

art. It is pr eteVymbgr Ph‘é‘beﬁEbﬁbF%?%‘a’i P08 EIPOVEPTY a conti nuous,

f1uidized bed g 06855 ieekSiie 3446 iy eREARAE 6% el b GABuRS L hE catalyst
conposi tion and nononersS are react or vessel from which

pol yet hylene product is contnesiwmlsdy reervecDescTh®ndenS| ty of the et hyl ene -

copol yner produced nmay be varigd over rdn & qe enalng upon the
anount of al pha-ol efin conono addi t |(€ t"% {q E’ 5 particular
conononer enpl oyed. The greatgr the nol @.owar,geant 0 a-ol efin added the

| owdrt hegsdensity. The pol ymemrrati on i Metdlduatied at a tenperature bel ow
the sintering of the pol yethy$®he. The @p&eatmen\gel@ enperature will range
from bet ween about [ERR] to aﬁ?h [ ERR)] .'If"tra ’ézr‘gf'f’"é’ﬂ operating tenperatures
wi || vary depending upon the gghyethyle m,WN ch is desired. High
density psl yet hyl enes of greatsaLt han abauthe@l%ugdrsc are produced at
operating tenperatures of bet®ah about E8§BluGiwrodigiiwise [ ERR], and
preferably at about [ERR] toabout—{ERR— tow densrty pofyet hyI enes ranging
in density 91 to about 0.94 g/cc are preferably produced at an
operati ngsste mEBRHIBRE Dsed DA Uhe [ElciRifiest Werd Rpdpharel ERIRL - the/@dil¥wing V¥étandard
density pol ){ﬁdcbt}dr&ﬁﬁﬁa fekk dodtamirigladitersadd @niydiduSTHRJS idedi34q 142t adlbs). The mikiceid
at an operatstnm fo@meat@tmruedqoﬁ mt;em@@nkeawwq/ diggeivathdathi SERR]" is 3ddeq 498 g

Ee N e e

prevent the & nmu SR Mmh‘gh |6VSEE Rbehed MKk @uﬁh@badmlmmﬁr@astwmm@n
a conti nuouSolpesiuced igla free- flowmg solid which has 0.25 mmoles of vanadium per gram. The solid is removed
from the flask and stored under nitrogen.
i Then, except in Comparative Example C, the modifier was introduced using the following procedure.
65 To a flask containing 4 liters of anhydrous isopentane is added 500 g of the impregnated silica described

f({a%%?t %I’Q Létmtlgg

5




EP-8120 501 Bl The fluid bed reactor is operat ed at pressures of up to
about'<6895 * [ ERR]. (1000) and preferably een about 345- 103 (50) to A
2413\,\;03Pa (350 psi). A chain tgpngH20 5@€EB1 such as hydrogen may bl
used to termnate the poI mer chain. Usually the ratlo of drogen to

i tir e utl

et hyl ene V%'fn, in rous eﬁatnow;%’)@momwaa e an amou nh?mmyroagﬁ
per ol e @ Emt G115 molifior o ol bR VEthe oo E raples.
i nproved tHid rhixf(li‘é”lghéaféﬁ tmtcﬁlny Bilirg &WIIRORfolgbrOfSr thiee t: cpnaa &iafprddﬂdt &ﬁtfde@ﬂovﬁﬂgl h

t hat | e spdwddr. Dyevenadium pgelirsoe go prodysedid thee rqpadvedtrény thefleskiand stagd enxder eitregep. | ow
unsat ur at&‘ocfn content Exanpl es 10 The foll ow ng exanpl es are designed to

Il lustrate ehs {va HR% inaQMiaad rREBERRS ¢ | S bRBeRy

not int endeé%&ma e it TabiiE Efb 0N vds 363 enzé&’tmfmeeeea pl¥edily uitel
pol ynmerie the Estartisles. ITlBAt hxeatam edtidatie 68ing gioBimetizadeh aslal|scweighat jesdend s@ution in
i ndi cat edisorgntafieo|[Chiovdifory, CHEs, tvers tadgirdo eseRtrie Sompdative ExamplePogres b yweight percent

Teet proc xamP i ispPentspg upjpss otherwise indicated, in propp@p?éﬁ WP@%lwsga%‘%éﬁthalﬁdhe
wei ghed; ;@@H. 5a.met.¥at.8@ma?@o:%ﬁ§&g\t %t.ﬁfdawfoggﬁ 5 tridh oR@hdif Ry espﬂbrmnpd,u&ed

per pousidresdhed Qhdd SLdeSHf. a %1760/ €108 IPh W3do and at a gas velodi§y Qas

(Met hod Bz)onceﬁ&atlaarmdttgm;(egdtme)set forth in Table I ASTM 1505, based -on

ASTM D- 19E2)% ?gé‘ocedfre ﬁ g pl a ue pr epar atl on Fi nes (wt

Amount of §: thr L SELEGR L'%Y
g the pfocedures s¢ as ara able §e ex es

i ndex (61 0ék dnducted using a varie ;5% %Ej ?E"E;l;lﬂ‘@t ét'\é Eopolymers.

FI ow | ndegWaMples 1--61pt@sent eMbobinishts bfthél nﬁ&&am mgsuta»ge ADpdym |zat|on Examples

D- 1238, Cbamil 8 peominBo additionat brebaaiifaenenef it present invention Birmchixene-tviopefwherization.
obse‘1=—\’/at|W fa'%i}ﬁ %ég “f?f‘b‘ifﬂ%t“eé fWﬂ "F'Fﬁ?ff'?’ "’F'é’a‘é%gggjh‘tﬂsi’f?&!ﬁrﬁ #94 on
[ERR] - %?11 {;{ﬁggf;

(at 102535:? prg,ﬁlgg;qrsvﬁéy |deng or term n Vi nI an

30 An analysis of the polyethylene, using[itié dbove-quedtiladtesting bydcedurs At bﬂt&irlhonﬂ!;ébld]f
635 [ERR] (25 mil) thickness pressings of polyner. Unsaturation
concentggation is proportional to absorbance per 25.4 [ERR] (m|) divided by
absorptivity (as taken from absorptivity values published by R J. deKock
et al., in J. Polyner Science, Part B, 2, 339, 1964). 35 [ERR] Nunber of
car bon-carbon doubl e bonds per 1000 carbon atoms Shorthand desi gnati ons
used inp;the Exanples are defined as follows: 40

Desi gnati on : Descri ption DEAC ' Di et hyl al um num chl ori de
ED El ectron donor conpound Fl Fl ow i ndex 45
MFR Melt flow ratio STY . -Space tine yield TEAL
Tri et hy| al um num THF Tet r ahydr of uran TI BA
Triisobutyl al um num 50 TnHAL
Tri-n-hexyl al um num EADC Et hyl al um num di chl ori de Cat al yst
preparation
NP

50
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55 ¥ The catal yst conpositions used in the Exanples were prepared usi
t H&~fol | owi ng standard procedures. To a flask contai ning 4 liters g

anhya"rous THFE is added 34 g [ERR] (.216 noles).

5 h§7 at [ERR] under a nitrogen bl anﬁa Qh201501h81 ERR] has disgo

stirring is continued for 4 hrs. at [ERR]. In Conparative Exanpl §
Wt . % TEAL. The fl3a

The

the silica had been chemcally treated with 5.5

vented and the 60 solution is dried to the nud stage at [ERR].
tenperature is dropped to [ERR] and a nitrogen purge is used for 6 hrs.

until a 4-10% by wei ght{f THF | evel is reached in the resulting product.
solid Wﬂlch has 0. 25

fr opgPe fI~ask and st

L] f
B N9 gearier vos

i npregnated silica so groducedgis a free- fl,ovmn

mol es of vanadi um per gram. 'I§1e sglid i8 rgnov
gveﬁ%@ﬁpl e

under nitrogen. Then, © ¢ xc [ﬁmlmm@)j;‘par

i ntroduced using the fql ﬁgf 'pr‘o‘EedureP RebSENa f

of anhydrous i sopent ang |s added 500 g of the inpregnated silica

5 EP 0120501 Bl aboye. To this mixture is added, with stlrrlng eg>25

wei ght percent solution of di @ hyl al um num-chl q‘.?.'l de,
mog Iflel"'V\@conﬁﬂ oya 8y a

sufficient to provide 1hega@§§"g§ rmggsogjndﬂlfl @clﬁ)gg

es Th?’?'ﬁﬁé&r e3i& che

anhydr ous hexane. Then

t he vanadi um conpound @s set forth in the arrp'T

to 450C and purged with nitrogen for three hours or until the prg,cﬁlg ils
free-flowing 5 powder| The vgnadi um precursor o produced is thén;genn

as §rodi gi er ,m'grg

frokgthe flask amﬁ st of eqd, Undgr nid r oges: Rol yrﬂarlzap 8 The2 pol e
sl grilar d2

was produced inwaEfl i g kg a;ga:t T ushRg BIRS
under the operatd 8g cohdi? gforﬁgﬁﬁﬁﬁ

e %gﬁ B@swas < %’ge

copol yneri zed Wi 8 t he com)norrer set forth in 10 the Exanples.

cocat al yst was &d@ed dr.lrl ng pol ynerization as a 5 wei ght percentwapi'lﬁl (o]
0

i n isopentane. or of

D, as a 5 wei g_hg %)er,gent | udi onN| n i s%pegkane unl S8% T Ot herW seg

the,r; ,J:t géc

in proportlonuﬁéghe go setgtsg,rgsg

pol yreri zat i o g& corlti nuous?\/' CBnduct T P 61 gr eated

equi l'ibrium vve;s«u]ﬁs regched under a pressure of about 2170 * [ER
psig) and at a §$ vel 00|ty -] nltrogen gas concentratlrpn and t

rm [ERRl, was added, except |n£orrpa°rat|ge:E>5arp

sﬁ
idity Ro
aw@rb

:E‘ :

or
‘r’he
Dr ed
ers
§1es:cr| bed
83-:
O&QEF in
ed

a

noved

g Byl gne

EE ur e,
TEES §

n

%IQE;: l e

isngl{cat ed,
a§r§§I

g)grgifter

R 8Pa>( 300

Iir e

set forth in TaBfe I. npl & BB and§o arabl ve Exar@l esgA-D S, he
procedures set E&t hvclboﬁes “bgsed P8I angt %Qset hfqprt%glg'@Tiblg
|, these exarrpl@§ 20 e éﬁé d us@g@g\@%l etF %at t EEE g £
conposi tions toopzrepa e h| gh density ethylene copo yrrers ,_“ﬁag 23156 |5
present enbodi n§n3ts ol the present invention using butene-1 =‘E"5§ 3
copol yneri zati oha Exappl es 79and, 8 pertal nto@additi on@ enbodi fERtS" of the
present invention usi 1g @e.xerge gpopol y:msrg zat®on. Gogear atfve Exanpl ep /§
to Bovere conduct edTup éri caprd e $@Eh hhéf’E@e‘nmC@gm cally S
treated with an al kylp Rmm"f or ?@%m:segﬁ'natlelé SoBpBaE & i ve Exanpl &€ C
was conducted using a cat al yst 25 conposition without a nodifier. e

Conpar ati ve Exanple O was conducted using a catal yst conposition wthg
pronoter. An analysisf of the polyethylene, using the above-described
testing procedures, ifs set fortd in Tabl e l. 30 35 40 45 50 55 60 65

“
[od GJA o —
L e L 0 o = @
§ 25 8 %
2 'gE = Am% + £
o °g £ €eeg & 2
& el g iy
Q D -k L)
X JEBgS S5&2ss% €
: 50858 FES8aEERZ
2825558 Ngo4822.+3
BERESS2® 8825552

k=) h oI = N
296858562 EE@SEEJ>
E=sr=s3838L52 3208 .068 0%
3 Clag< FH-OZ0JDIw
a

Bulk density g/cc (Ib/ft?)

Fines (wt.%)

Ash (wt.%)
Particle agglomeration

Density (g/cc)
Fl (dg/min)

Polyethylene:
MFR

Comments:

e
—

using 1 wt% (instead of 5 wt%
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6 EP 0 120 501
resubt.s set forth,

Bl [ ERR] EP 0 120 501 Bl [ERR]

in Table I

EP 0120 501 Bl The
indicate that the catal yst conposition of the

presgnt invention provides highggetg yRb)50% BiEnonstrated by the | ow ash

val ues, as wel |
by Iomer
densi ties,
contrast,
di scovered to be
simlar to those
had been pretregt
presence of a nod
decreases (as sho
and the fines con
in the absence of
response i s |ess,

| oner ed, all tod
and F These exanp
properties of pol
process of the pr
Usi ng those proce
an ethylene/butem
Conpar-ati ve Exa
cocaLaIyst qyt
present inv ion
cmmmedw@@ahl
conpar at i ve goJir pos
pol yet hyl eng % $)I‘Odl
shown to pg):gsgsszc

i nst abi | i t§20? thq
pol yet hyl eg& Br odt
present irMyéngion

as a desirabl e bal ance of product properties,
H2/ mononer ratios (inproved hydrogen response),

i nproved particle fluidity,
the particle aggloneration in Conparative 5 Exanples A an

denonst
hi gher bul k
and lower fines content. In

particul arly severe involving catalyst conposid jens
3f the pyesent |n\£éntq; on,gbut wpich utjli zedocgafrﬁgr
wggﬂkyl al ugihurg gqm;oung;'

fide 3¢ En Conp@reid 8 FWanp S BydEayen T&SPES

r at ed

?vaas

~whi ch

Im.adﬂlﬁl ong-a/\&t‘{h it the

N by an increase in [ERR] ratio), bulk density is Iowered
ent is greater, all at |ess desirgbl egval ues. Sigm ljarly,

the pronoter as is Corrparatl Exa |l e Dsggé 8ydrogen
the [irges content*-lsg eater\faggnﬁz a,;alygtg’éa¢ ity is

pssedesiFEbl e vahtgzs 2 Ieg-ig rﬁ;i
eszgﬂ Hort angceurﬁ)arce“’t he°§up'e?r'd?°ﬁturh 5 oif ®
et hyl ene produced 15 using the catal yst congositi of
bsent invention, with the results set forth £n Tabl €
Hlures set forth above, Exanple 9 S cgnductad to pr

b copol yJrer havi ngit ke desi gn s aves «0f ugsat ur ati
le & Yo onduct ed:urﬂiar Zinm S g dug es Esg ng TH
| t h§E {EFEAC Hodi %%&, 3 i%mpol ‘Id:y? g%odugegj by t
coﬁt‘ﬁ?ﬁ's"‘ﬂfberl SrerSw ih8at uration 1 evel s egean when

ghly simlar 20 catal yst conpositdgon as in
b es,

npl e
Exanple F sets forth_the satu@atl on congeht, of

ced by the catal yst conp05|t|on and the process of
has been shown to exhi bit superior stability 25 due

iced by an alternaﬁfl\e)? prﬁces Re prgor 3,, and i
L sRahifgcantly high NI &el t%a§| on“’lgagdl ng
pglggé%,_whgch ﬁ aver gé%os!aoo%nt résd

r at‘E\Ba«géiarrpl es E

| ERR]

p. 0619

t he very Ig\ggatur ation ntent in the-pol grrer TABLE |1 &ol yet hyl ene
unsat ur at i Ry Bonpari $0n 0 s ¢ o Bom ©5
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Conpér ati ve Bxarmlle 28, £l o3 858z 291385828 F
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T"-‘-f_'ta| . 0.0831 0.1517 1.292 45 [ERR] - usi ng [ ERR]
jtal yst of the present invention [ERR]-using [ERR] catalyst; at [ERR|

p Iy’f’nerl zation tenperature [ERR]-using pol ymerization process of U S

Pat 8t 3,324,095 (Carrick et al.) EP @x2650% Bd- 13 Usi ng the pr ocedur

set forth abO\lﬁ.er gsg |%1qu‘nbl Ihndup etﬁa te%gtgl & fostl Tate) tion rovndes
exanpl es Wehign el%}’ds aoﬁsﬂaﬂﬁﬁpﬁa[e?o 4NV EIGddSds Ilgﬂw ég&ﬁgﬁgﬂ K}nﬁctprgpe jes,
Exanpl es 10d nsirétusbv abwert Hy an&\eﬁ.ea YA#B¢ I(iZpEoved) hearoﬁ] pebRAEL), Whi

Exanpl e 13 inidreped particisfididity, andovey finss icgradrnit. dmcanfrass tiive Haetivle agglbrher%npm o:w;imee
TEAL was © A 384 B wescbﬁs ‘&P&It Paﬁﬁ"'%lc,sh"etﬁ'"‘tméafé'xﬁ rogitiongisinilacto tose
set forth i geTtl "' éa’fﬂ ﬁl‘gb%f‘ad& d§? eF'G?}:L"B‘F‘ s @'“’“'“”"‘

as.in 1) f xam ro
present i nV%QﬁanJ‘dd&FeQééb ofhef fatid)! i?@ ecp na%&ﬂﬁit
properties tantenhie gaepalr aneseaesmibld \ﬁWedSIiﬁlaﬂw uethhgﬁsaﬁeoaa@ YBtRF &5 iRGorRkativelS
hi gh dens’ft gxaetp » thediydrogro| reapenss is |68, thbfines cdifen(ig 2@BrlanB the EAMBlvE abtivity is lowered,

Pr epar at i on@bt® ENET t3re2t hyl ene copol ymers Exanpl e 10

11 ExampiLZQ and Comparative EQa"l?h ﬁs@a&rﬁl lySt Modi fier

DEAC ThédeAkamples set forth arm-:egﬁpare the superior Bed¥atidA P6PRHRE of polyethylene produced

[ ERR] 5 using thé=RYyst composition dniERFekess of the presenf intiR}ior\th theeestitdYet foath irOTable Il

1.0 Using thoge procedures set forth bove, Example 9 wps @ormcted @apqop@qe 3o @bylengfbptens
y copoly desugnat aturation. \Y nducted under

Unt r eat ed similar (%ﬁ;sél ing TEAL ut wnhoul%é ﬂgﬂd er yﬁ%ﬁ q ucl rg?lt

the pre vention contains su low unsaturatlon I a h

TEAL Wi Toaly sty

1.54 20 catalysfl cahdposition as in Exa p|2$ : l’a 0

40 Fozt@mparatwe purposes, E4@nple F sets forth the saﬁ@at'];& cdﬁ@dnyﬁpoly&bﬂlene ptoduced by an

al e process of the prior art, an wn to possess a slgrBijpantIy higher level ofguhsaturation
ggﬂ’%%l’ atur e r ing to instability of the polymer wi cE é(tféo er time. In ¢ E Iy thylene P’Ongﬁ é
m)noma atalyst comppsmon and the process of th ntion ha: b exhibit superiar stability
(3

Propyl enes | thedldr low saturation conte- ul polymer

0.13 [ERR] ratio . 026 0. 016 0.014
0.02 20 STY [ERR] [ERR 83 0 TABLE 81.4 (5.1) 81.4 (5.1)
67.1 (4.2) Pol yethyl ene: Densi {Pglvetlyyigne)unsaturation comparison 0.915

0.922 30 0. 927 - 0.922 FI (dg/ m n) Comparative 459
9.5 3.4 19 25 MFR : 49
- Example- Bul k densi 8y g/cc [ERR] B.378 (23.6)
8. 374 (235. 4) 00 378 (23. 6)I 0. 448 (282d|ﬂed‘ As'*ﬁ!‘m fle% Silyl- 3

0. 039 0. Qz1 Catalvst) 082 o 10 Partlcl e 5488 %er ation
M nor to M rumsatbration: (C=C/10bomr to M nor to 30 .
none nonelrans vinyl none 0.010&hone B0 es 14-A@8Usi ng t he

F{/octeﬂg;gas set fortg”%lgavv?dyl and based on oFOQ& pararretoggs set forth I n Tabl e

Pendant vinylidene 0.0619 0.0812 0.106

Y, Total 0.0831 0.1517 1.292

—uslng VCly/THF/SiO./DEAC/TIBA/CHCI; catalyst of the present invention:
——usmg VCIy/THF/SiO,/TEAL/CHCI; catalyst; at 90°C polymerization temperature
°~—using polymerization process of U.S. Patent 3,324,095 (Carrick et al.)
50
Examples 10—13
Using the procedures set forth above and based on the parameters set forth in Table lll, these
examples were conducted to prepare low density ethylene copolymers. Examples 10—12 illustrate the
copolymerization of ethylene with butene-1. Example 13 illustrates the copolymerization of ethylene with
55 propylene. TEAL was employed as the cocatalyst in each of these examples. The results set forth in Table il
indicate that the catalyst composmon of the present invention provides high activity and a desirable
balance of product properties in the preparation of low density ethylene copolymers as well as high density
ethylene copolymers.




35 exanples were conducted to prepare very | ow density copol yners of b
et hyliene and propyl ene. TEAL was substituted for TIBA as the cocatal yst i
Exanpl ¢ 14 The results set forigp igydeoa BY i ndicate that the catal
conposition of t he present invention na also be used to provide very
density ethyl ene copol yrreEs havi ZPg g‘ééf- p e bal gnce of product
properties at high activi EyPerasn 5 ' %"S“‘Bﬁt \ég\eﬁgpovmgf_) 0 120 501 B1
EP 0 120 501 ngaﬁ,;g,ﬁnpl es 20-22 lq5| ng the pfocedures1§et forth1§1bove and
based @n ha a3 R a h . . aVaVaVikY a¥a¥a
Wi t h hexd&atlyst: u5| ng cat al yst co 05|t|ons e on| ng tri_ - n -
hexyl al umm eret hyl - al um numd oride trieth um nu
modi fiers.y rﬁﬁﬁ'tafnbers were usggto treafy[ERR] 5 wrp“regnate
cont ai pi NOCderied pratre

Silica

t@entof vanadi UgitReied 91 aNUktfea®@Thi NBslreari ght ogtretaiae Va
and silicaCocdtblpdt was enpl oyed asTEAbe cocatTdAkst in eB&AL of theBALexanpl es.
The resul tRormeter/coeataiyst raoTabl e VI-¥di cate th#t vari oud2dodifier8 may. be
used in tHIVCEEY yst conpositi on® of the p‘F esent i nv&htion. TABLE V 10

Use of 4 aoRhméidafiond t h various nodifiers Exanple 20

21 Temperaitide Cat al yst: 15 85 Nogbe f i er 85° 90°

TnHAL gomonEAEoC Hastio TEAS%r@ﬂDt er glatsegeﬂ Butene-1 :r&py{ldERR]

[ ERR] °m°"P'ER!§]z NsE? fier/ TH ti 0. 84
0.84 Cgyrri'Z 3 t nt r e Lg’ 0.02 f reated
2o acfbysté@l{v ik fghrBnt aﬁ.gAsz}J e%l b2 1'EA Vi'sa e E‘K1 %

Pr onot.er /ropetayledeyst rati o 1. 0 AI N ratio
102\ Density3(@/cc) 38 FQ#’?marl zat?%ﬁﬂ Tenpe@%??ur e [E

[ ERR] Fl Wdg/min| ERR] BRR] 25 Ga¥*vel ocity'"¥i's (ft/sec)
0.55 (%. 8)gu dé?:s@'f’g/éclmﬁf)’) 2376258 I\'20 g8y € &5%'(23 0448 (28) 4
10 Fines (wtl%3 Cononomner Hexene- o Hexene-1
Hexene- 1 [AsRRWt.%sat i O 03039018 0071 0. 00180.082 0.®08 H2/ C2H4
ratio Particle agglomeration ) (068 Minor to () (gMinor to Mingr7e 30 Minor to STY
[ ERR] {°ERR] __68.7 (4.3 127.8 "8 0) 1926 2 (6. 4)"°"°

Pol yet hyl ene: Density (g/cc) 0. 957 0. 955

0. 957 Fl ekéltyples 14)—19 28- 30 27-29 23-24

Using the procedures set forth above, and based on the parameters set forth in Table IV, these

35 examples were conducted to prepare very low density copolymers of ethylene and propylene. TEAL was

substituted for TIBA as the cocatalyst in Example 14. The results set forth in Table IV indicate that the

catalyst composition of the present invention may also be used to provide very low density ethylene
copolymers having a desirable balance of product properties at high activity.
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35 MFR

90-1Q0 Bul k density g/cc |
(29:2), Fines .(w . %
[ ERR Ash (W .9

Particle aggl oneration
none

90- 95 95-100
ERR] 0.464 (29.0) 0.461 (28.2) 0. 487
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phase at a tenperature between about 10C.to about 50 115C, by cfontacting
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precursor consisting essentiall ygof:

reaction product of: (a)
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formula: [ERR] wherein: 6
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Tenper ature [.ERR] ' [ ERR] [ ERR] [(ERR] 25
Gas velogity ms (ft/sec) 0.55 (1.8 0.55 (1.8 0.55 (1.8) N2

{
pressure f{nole % . . 4 11.3 Conononer ﬁ(.
Hexere: 1 Hexene- 1 Hexene- 1 FERQ]“F%FP& B1 0.0018
0. 0018 . ERahfles bRLL2HA ratio ‘ 0. 068 0. 067 .
0.076 30 stﬁﬂ' tfie [pEciebJurd: sEER})rth above, and basg@ o7 the Hargineters sg_thrtlﬁn iV, ethylene was
102. 2 (6 4) p ]z Eﬂth XJ g‘g/ yst compositions employln hexylaidminum, ethyl-
0. 955 Eg &@ triethyldlumium as modifiers. azga ers were m 9i&treat VCl,-
. sxl n AgOmeoles of vanadium per >f blned weight of th I, and silica,
23-24 35 . TEALw ployed as the cocatalyst in each of these ex €9 he results set f8hh thOf@ble Vindicate
90- 100 Bul k- dams Iv"al}?OLg/ rBadifide_Rpy. be us@d #Gthe (ca@lySt) compOsitkBs of BB, (F¥sent iDvehgan.
(29.2) Fines (wt. : [ERR] [ ERR] ' [ ERR]
Ash (wt. % 0 gég‘o catalysts Engg:’rﬁaus modifiers 0. 054 -40
Particle aggﬁ oneration M nor to none
none none [ ERR] 129arfmsh screen (i nzt ead of 22)0) 45 Clagas 1. A
process for producirg—potyethytrene—nwhi-ch—conprisespotymertzimgethytene
with or without at ¢ ,= one [ERR] to [ ERR] %IAQha ol e nonomefe Nt he gas
phase at a ferrperatu ,sg t,ween about [ERR] ,.qt,about 5&§ERR] bycmpt acting

the nononers W th a ga&ieyisE reyTPOSI ti On coamrl si ng: oidh) a suppas4 ed
precursor consi sti ngCasaepetraatrhentof : (1) a Wmtreatd um cYntrsetedd whietreated t he
reaction product of: C¢atalvat vanadi um tri hal i ®tof chl of§Ae, bra or
iodine; and®5 - (bfromefererRENF i donor whlgsh is a I§huid, orggic Lewis
ba&Q*»I n: gdgl ch said vahadi'dm tri hal ide is soluble; (2) a m)dlfl er having the
formula: [ ERR]" whermilymerigddion: M is either boron or [ERR and wherein each R
i s ihdependently alk ¢mpepa1m|ﬁ§?éd that t he tQS’faI nunbef® é ?I i ph é&sﬁar bon
atons in any’ one R g ?ﬁ&}/(mﬁ %{i eed 14; %ﬁ‘?’chl o ®phr o

iodine; and a is O, Wwih Vhe. provi s,q&g,,g.hat né 1 s bpé@Re-8 i S 3;
and (3) wherein sai dcy dpyogn-gqmwund and seois nodi fo.ersar e ono.e03sol i d,
inert carrier which Bgh#isite 65 essential | yoo® sili ca0f? al um n897612 EP
0120 501 B13{B) a cof&Y &A= WiV} ng t he for %A ¥-3) ERR) 1B8-8{Ad} i n1q32|‘§4és
previously defi ned,},mfitr;q_| (e% a pronoter having the formila: [ERR 10
wherein: R is hydrogg,;g,tpr(g,&psubst i tuted orobgyl osubst bpsst ed | owesszal kyl ; X

i s hal ogen; and b i sfrOdg/nim)r 2. 28—30 27—29 - 2324
: 35 MFR ’ 90—95 .95—100 80—100
Bulk density g/cc (1b/ft?) 0.464 (29.0) 0.451 (28.2) 0.467 (29.2)
Fines {wt.%) 34" _ 3.3 1.6*
Ash (wt.%) 0.041 0.056 . 0.054
40 Particle agglomeration Minor to * -Minor to Minor to

none none none

*through 120 mesh screen (instead of 200)

Claims
ke 1. A process for producing po.yethylene which comprises polymerizing ethylene with or without at

least one C; to C,, alpha-olefin monomer in the gas phase at a temperature between about 10°C to about
50 115°C, by contacting the monomers with a catalyst composmon comprising:

(A) a supported precursor consisting essentially of:
(1) a vanadium compound which i$ the reaction product of:
{a) a vanadium trihalide of chlorine, bromine or iodine; and o
55 {b) an electron donor which is a liquid, orgamc Lewis base in which sald vanadium trihalide is soluble;
(2} a modifier having the formula:
MX,
wherein:
60 M is either boron or AiR;- » and wherein each R is independently alkyl, provided that the total number
of aliphatic carbon atoms in any one R group may not exceed 14;
X is chlorine, bromine or iodine; and

ais 0,1 or 2, with the provision that when M is boron a is 3; and
{3) wherein said vanadium compound and said modifier are on a solid, inert carrier which consists

65 essentially of silica or alumina;
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2. The process of claim1l wherein the electron donor is selected from
group consisting of al kyl 15 esters of ali phatic and aromatic carboxyfi
acids, aliphatic esters, aliphatic ketones, aliphatic anines, aliphafi
al cohol s, al kyl and cycl oal kyl ERe9JI2 oasﬂﬂ %t ures thereof. 3. The
of ~clai mémm\gggrzg_Lﬁ sai d vanadiumtrihalide contains chlorine; said
el ect ron domsing tHe prstedrde)skt forth sbped, amd Bagéd witheyaransdreiserocth fiTable VsetiavinERBY t 0
[ ERR] al keopalymerized) mlthlmrmnemusml-ca@histoqomgs'tmﬁ epoloying it i- hi W'H@m'@@r hyl-
carrier |§U'§E"P'F‘t G?'@HP(P" Y;H" 'f‘”'?‘ ns? A ramofjgm &‘}f(g&ﬁ{i? '
and sai %i t% " rc e‘t:ich Iys i e%(m?(?h‘gs £|Mheslu ﬁdn@é’te

met hane. SusO Q&i@eﬁ§m@ bG uBédin thoVBA it laorﬁﬁdsdowsaﬂam presdnk iifvedtiode i S
vanadi um tr| chloride; said electron donor is tetrahydrofuran; said nodifier

i s diethylalum num chloride; said carrMABEE Vs si| %(fta sai d cocatal yst is

triisobftylalumniumor tri epﬁ%/?a‘fafﬁlﬁsﬁl"mﬁ"a&ﬁ‘tf DX F Dromoter is chloroform

5. The process of any ERLHp ©f claims 1 tg 4 whereizn pol yet hybene having a
denS|ty Of grpaf or than Qhﬁllf 26 0O QA ﬁ/ G |c prnrlllr\nrl At At Aannmor At ure Of

T oo oo AL A U UIIHL/I “uil

‘bet ween about Eadlys#t:0 about 115C. 6. The Br ocess of claim5 wherein said

pol yet h§l ene i s Medifiet hyl.ene honopol y [HAlr opy! %ﬁgget hyl erfE%:

but ene- 1/ ethyl e rod ernhl_ﬁw%e 1/ et hyl en gépol yNMelg.g4 The @rsgéess of any one
of clains'l to 4, hretrdbiréik Y€t hyl ene da.a,ggtag a aedtédy Of Untredtea@bout 0. 91
g/ cc to -about 0c9étasec i S -produced -atTEAL t enper Bk e of b@EMeen about 75C
to aboww 90C. 3@romoterBocatilyst li®mCesS of1 Jdany one df' claims 1% 0 4 Wwherein

pol yet hyl ene ha®¥¥@t® density of |ess Phan about’’0. 91 g/c Bi s produced at a
termgrature of phetyesn,about 10C to about 80C, 9. The process of claim7 or
8. wherein said Yeéht hq;ljle i's propyl @oe/ et hyl eme;, but ene-9y et hyl ene or
hexene-zk/ et hy| erGas oapay yiwefsetl0. A SU®SE(1.8d catowsyss) pred®ddbd) f or

produci ng pol yeﬂ\h)preeme toelei’dt i ng esséntl ally of'9 35 118 a vanadl um
conpound which i "‘P‘Pfé“ﬂ’ trét%n product fm"“(a) Eglo %édl um Z"ﬁal i de of
chl'orine, brom yECQL rhdl fe: and (b) Sbes| eCt r omggpnor whioahsi s a | i quid,

or gani cglLew.s bm kM- Mm(&h) sai d vanadsanagri haliezie (8.8 solwbp ¢g4)(2) a

modi fier havi ngw;qr:glfgrﬂul ab 40 : 4

[ ERR] wherein &9e1 her boron or and \ in eac is -
|ndependently aﬁ‘? 't}’m%F%w ded that th%@s al nu 99;559 of al E@;ﬁgi c carbon
atons i g any ongy ggroup may not exceeg(g__-ggﬂr 45 " 95—1¢6 | S cldoonone, brom ne
or iodi ne; and aulksdebsity lo/car(ibA) Wi t h t let6pas) si Ast {e8t2) Wwh ed#6R1(29:2) boron a i s
3; and (3) wherein sai d vanadi-um conpound and sajd nodifier are on a solid,

inert carrier vvg'\??e‘ Si sts essenti a!%él/1 of sil |3:3g60r al u%@. 11. The
I
a |I

precursgr of c GLGiidh the el eqhihinedonorying: Bl ectidod ©OM t he group
consi stl ng of al kyl- esters of aliphabhe and amemeati ¢ cambexylic acids,

al i-phati c est er—s—aJ—#ph&FH:—ke%eﬁes——&thh&bre—am—nes—athah—rakcohol S,

al kyl and cycl oal ethers, and m xtures thereof. 12. The precursor of

cl alhor 1@ whethspygh é?df‘e\?'élﬁ%{‘éﬁ" uipstepq ﬁfa?q e contains chlorine; said electron
donor 2id Kyl or cycloal kyl ether; said nodifier is a [ERR] to [ERR]

al kyl aI um num nmono- or di- chloride, or boron trichloride; and said carrier
is sili ca 515A proceiﬂfor iﬁhéu e@lyptsmneoﬂh'@l qgmm'sge P?\M@F'@i"ﬁ %Ieﬂe\‘y 'ha)iéi‘.‘rft t at
trihali q?a 219 CoprAIR "F PB‘PP‘H%";‘:"‘S'QF %ﬁ% o ete%f'?°§h P4n;
said no |f1|1 ? tiys°°ma‘ét{"ﬁ)} S MERT AT R or| sal arr is silica. 14.
A catal yst c@yacapgdred poursdri cohsiding (ess)anttah-eofs qE@(r)rted precursor of any one
of clainms 10H18;var ddymacqt\mamth 'sll 'sﬁa%'r%g'anf@ la: 60

Al R3 Wher el n(a aanl\; ectronrRT{:\or w(:plclxé Ilqm or@%&%@%gxﬁfw hQEIQU?E&E{TQ%\éh&Qs éorﬂﬁle; ’

for mul a 65 (2) a modifier having the formula:

MX,

wherein:
60 M is either boron or AIR(S_,, and wherein each R is independently alkyl, provided that the total number

of aliphatic carbon atoms in any one R group may not exceed 14;
X is chlorine, bromine or iodine; and
ais 0, 1 or 2, with the provision that whern M is boron a is 3; and
(3) wherein said vanadium compound and said modifier are on a solid, inert carrier which consists

65 essentially of silica or alumina;
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0120.501 Bl wherein: R is hydrogen or unsubstituted or hal osubsti
ower al kyl; X' is halogen; and b is 0, 1 or 2. 5 15. The cataly
gonposi ti on of claim-14 wherein said cocatalyst is a [ERR] to [ERR]
dri‘atkyl al um num and said pronot EP 0120804081, chl oro or brono

substituted efshirk%ca‘?ih{smﬁ%)ﬂf‘%’ﬁe iSuia1Ne catal yst conposition of 14 whe
sobu

uf e
t
g$aid cocatalyst is tr alumnumor triethylalumnum and said

pronoter is chloroform 10 Patentanspruches,l. Verfahren zur Herstellung von
Pol yet hyl en, das unfalt; das Polymerisieren von Ethylen mt oder ohne

i ndest erfs e ds3as pre ‘qu’ef" -a’“U efi nnonomer in der Gasphase bei einer
Tenperatur z I‘Pé?'nm%lf"\/\%avTB i E""B't'@\a 115C durch In - Beruhrung - bringen
der Mononeren nmit einer Katal ysatorzus i, 15 setzung, die (A) auf einem

Trager einen Vorlaufer, der imwesentlichen aus (1) einer

Vanadi umiertersiting, di e das Reakti onsprodukt aus ga) ei nem

Vanadi unt ri haﬁpﬁ{ﬁf’ﬂg%ﬁ ‘Cﬁ‘l"‘ﬁ?t“‘eEBPbr'??‘Bﬂ’@?"t‘ffffﬁ'%ﬁﬁ I ei nem

El ekt r onendongtog,, 1 erne flussige organi sche Lew s-Base ist, in welcher

das Vanadi unt p.ithe 3Ebc¥h§|of)gﬂﬁ\| 1Owhedsin the Rletthdn, doh&iis sdletled Glomahe group consisting of alkyl
Modi fizi ex qugsmftallmatlmr!d arematieogarbokyliX|ekids, 26phatic sters/] abiphatio deoned\| dRpIEHe amirss,

und j edes RIieng |s %PM CY%"‘Y' éﬁfaalﬁféﬁ“’ﬂe' i G?f daB dlg Gesag:[mzrc;isrl:ln
R L T D et
id c

Ober st ei gt ;i lé?@sﬁ’i 3 Gaid &eathipdt lsa dbﬁé prokBleFis ro,
Bedi ngungs cHiak, origbtrio MnthUteuﬁhanaeBniemhne est eht, und (3) wori n die
Vanadi unmver bi #dbe ocmdofdusn Mmhrém sdicyapadiwmirihalige Issralnﬁdmmmcl‘équnemrﬂebctmn donor
i ne(t/en Tr gﬁ;&g faid qpgd ki s\/\%@f'ﬂhrm'e ﬁh'aui,e S?'F CoTiR[ iglistica @aid geqatalyst is
Al uri ni umo S ) ;e T %fg.,@ AL gﬁ?&ﬂné}lﬁ%éﬁ% i
W e obenzﬂafwy/&r.; plodliced &H erdtird @R b&R U880 &Rt T18¢ X 14-D)

40 worin R VBSbepsdiess 6fctanheswlumimm:tpdluetheueheasamdmenhabm@ewmbstopwene&myeee,
Ni eder al kylbutes!-"et)(!/'eﬂqanf é?'i'eﬂ@thvlﬁwc‘wﬂlvme'l oder 2 ist, unfaBt. 2. Verf

en
nach Anspr uch’17 BFFSeROLALY oBe Sfetiw i E § “'f‘%;%"éfﬁ%”b%fé el
A kyl est & r? io e:r@é sp(ﬁc |s rﬁﬁ.ﬁu‘”ﬁﬂi em TBih bsitn o&?ﬂessthan about 0.91

al i phat i schg®g iEplotilidad afh |t¢>mtan&e eaetKeanoawm 1080 top tm en Am nen,

al i phat i schen8.Ahk pfecdsenf clakh i\ 8 wherein 83id bdwdtIMelneismmleuﬂdhmns.owmngelnthvlene or

der sel ben He ’éﬂ‘M’é er 3. Verfahren n
Vanad| u 5r| hi}: 2@%1 &gf eaﬁ Wfﬁﬂy gﬁ%ﬂsﬁ?"%ﬁse@ 'ﬂnﬁqkyl
oder oal ki ﬁdd.uhstrmau leaoaﬁdérmaa.ﬁete gein Cl- bis C6 -

Al Kyl aI um Ni U(b) an ¢Metin donandﬂfcmda iR o dhich.eNgis ba3e iri whichlahio warddild trjhalieris s'Bruager

Sil'i ci undi oxi () pgwedifige pavidgkthe &rpglat or ein C2- bis C8 -
40 MX,

wherein:
M is either boron or AIR(S_,, and wherein each R is independently alkyl, provided that the total number
\_/ of ahphatlc carbon atoms in any one R group may not exceed 14;
45 X is chlorine, bromine or iodine; and
ais 0, 1 or 2, with the provision that when M is boron a is 3; and
{3) wherein said vanadium compound and said modifier are on a solid, inert carrier which consists
essentially of silica or alumina.
11. The precursor of claim 10 wherein the electron donor is selected from the group consisting of alkyl
50 esters of aliphatic and aromatic carboxylic acids, aliphatic esters, aliphatic ketones, aliphatic amines,
aliphatic alcohols, alkyl and cycloalkyl ethers, and mixtures thereof. )
12. The precursor of claim 10 wherein said vanadium trihalide contains chlorine; said electron donor is
an alkyl or cycloalkyl ether; said modifier is a C; to Cg alkylaluminum mono- or di- chloride, or boron
trichloride; and said carrier is silica.
55 13. The precursor of claim 10 wherein said vanadium trihalide is vanadium trichloride; said electron
donor is tetrahydrofuran; said modifier is diethylaluminum chloride; and said carrier is silica.
14. A catalyst composition comprising:
(a) the supported precursor of any one of claims 10—13;
{b) a cocatalyst having the formula:

60 ' AlR,

wherein R is as previously defined; and
{c) a promoter having the formuia:

65 R 'bCX'(-t—b)
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Trial kyl al um niumi st und der Beschl euniger ein fluor-, chlor- oder
substituiertes Ethan oder Methan ist. 4. Verfahren nach Anspruch 1, J
das Vanadl unt ri hal ogeni d Vanadi ERt 0i120 §01dBilst, der El ektronen- 55/domgt 67
Tetr ydr fﬁ{,‘an i st, das Modifizierungsmttel Di et hyl al um ni unchlorj d iAs

der Tragér poid hidrodeh of lufstibStitktsd or Assubdakaddabweradligt: Tri i sobutyl al umi

oder Tri et hyligthaliogen} B | St und der Beschl euni ger Chl orof ormist. 5.

Ver f ahr en rtatsH) iTrggedei nem der Anspruche 1 bis n gt Q/ﬁ:al mleur;nm '
ei ner Hicht® é’P‘a ghgampe sl G m 9, G S SR TEE B8 bi s

etwa 1158 F‘-ﬁ%’ E{}gt oro Sgwlorqul wh mgn :ﬁs Fﬁpﬁﬂ;tm @H%Wu%trﬁthymﬁilm\mﬁas
ro

Pol yet hyLgqsfd liscénisroremal yner Propyl en/ Ethyl en-, Buten - 1/Ethylen -
oder Hexen - 1/Ethylen - Copolymer ist. 7. Verfahren nach i rgendei nem der
Anspr u@h%ﬂt!'tmer"'ltw worin Polyethylen mt el ner Dichte von etwa 0,91 g/cnB

bis etwa 0,9 RCERPofybisiefeh WnEtylehnitsler
her gest eJ:llnfal n'\\%z&%(‘ Sng l?'@ste? @ﬁ?}‘onF&w r:ﬂt e &')gibd%EGEﬁgze Bﬂémémaibzﬁtubtvﬁ,soﬁen
Wori n Poétwetdyis eva mMeC airerein [Blemhtueg v bringae derdéanoBigren Imit efrten/SatdlysgtbrysanBnbei

ei ner Fesepen@tdier zw schen etwa 10 b| S. etwa g{oc hergestellt wird. 14

11111111 1 ’lit‘ie ET ‘?L’:;:fe" °§a”§ Ver f ahren nach Anspruch
7 oder Q?Q g[f E;d
Bl

Yli&and Buten - oder Hexen -
1/ Et hyl en 1b) E)éﬂﬁnehdi*\ator Qer efﬁé ﬂ@ﬁ@ a:tgahgcﬁatew s/Esé At linovelcherdad-iamadiehiriting
von Pabyedidyghie ngslicheist, ism wesent | i chen besteht aus: (1) einer
Vanadi um/er(Zjlqmuhyod'ﬁhleé“ﬂsemmﬂe'aktd%??é’ﬁ?'odukt aus (a) einem
Vanadi unt ri hal ogenid von Chlor, Brom oﬂﬁr Jod und (b) einem '
El ekt r onendonat or, der eine fl ussi ge, org’;ani sche Lew s-base ist, in welcher
das VagagbsHrtri - haI ogenid loslich ist, ist (2) einem Mdifizierungsmttel
der For nel MBor oder AlR;s-, ist und jedesRunabhanglg Alkyl ist, unter der Bedingung, daR gdie Gegagptzah! der Bor
oder Al Reliphat cﬁest'“h'ﬂ'éﬁtj ?‘? iR in Pﬂi’ﬁﬁﬂn@’“@peAF IZQI“"’F"st'berﬁﬁ‘ﬂter der Bedi ngung,
daB di e Geg%‘ Jogj%? Qg}llagehi%%?‘ NadfO RN B85 gl Q0% ist; bebtbERAELT Ner  Gruppe
R 14 njcht (H Flﬁ i@’\lgﬁadlu vérBinfiing u MR RieriAgEnitidl sichuudleinerQlestan, irdaen Ragdes
unt er debefingsh, aglingwesdmtlicherans SiitiBodioxic bder Fh@ninignpxid hest¢r®) worin di e
Vanadi unver(Bli einrnr@pkataidsathn sledErtintli zi er ungsnittel sich auf einem festen,
i nerten Trager befinden, der imwesentlj,chen aus Siliciundi oxid oder
Al 'um niunoxid besteht. 11. Vorlaufer nach Anspruch 10, worin der
El ekt r ongBatP RO obeh @it Nt uriast aus der aus Al kylestern aliphatischer und
aronmat i schec) éisanbleschdauniger, delFopreht | schen Est ern, aliphatischen Ketonen, -
al i phati schen 20 Am nen, aliphati schg"n g,l kohol en, Al kyl - und :
Cycl oal kyl et hern und M schungen der s&*B8#-best ehenden G uppe. 12. Vorl aufer
nach Kﬁs%hl,ph 10, worin das Vanadi untrihal ogenid Chlor enthalt, der
El ekt r onenco vadssdrst6 BdeN usylbstitGieltds dage haoagehsubathiates iNtdderattalsist;
Modi fi zi er utigdafagen @t ued n g bi s CG - Al kyl al um ni ummono - oder -dichlorid
oder BOI‘t r Iw IOFEF 3o c;gel orm er Elea‘krone ﬁ\&ﬁ %E‘év{%hl’t ?sn ‘aquéer aus Aﬂ(@lestern '
Vor Nadf el lidhG Tg&ﬁ % Hsgur Qﬁl@ﬁ% £{38H2h Ketonen, aliphatischen
Vanadi umakrireh) aﬁ'if)i\ dhsﬂi Alk mmwa Qe dei m&hyxdgaf dersaiben Hésteheiaen
Modi fi zi eruppgsm ttel Diethyl aI umi ni um:hl orid ist und der

Siliciundi 03(Verfah§lﬂ "awnsmaf"m ﬁ’l hlor "3‘3 rFFEa%fk" Nl en
T agerigopc]nm% rtnch ﬁ%ﬁ%@ﬁg l;]‘.%%j (ﬁ elne Groeégs 'iéag?

Cokat a lﬂral ﬁlu der Beschleumger em fluor- chlor- oder brom - substltu|ertes Ethan oder
Methan ist.
4. Verfahren nach Anspruch 1, worin das Vanadiumtrihalogenid Vanadiumtrichlorid ist, der Elektronen-
55 donator Tetrahydrofuran ist, das Modifizierungsmittel Diethylaluminiumchlorid ist, der Trager Silicium-
dioxid ist, der Cokatalysator Triisobutylaluminium oder Triethylaluminium ist und der Beschleuniger
Chioroform ist.
5. Verfahren nach irgendeinem der Anspriiche 1 bis 4, worin Polyethylen mit einer Dichte ber etwa
0,94 g/cm?® bei einer Temperatur zwischen etwa 85 bis etwa 118°C hergestellt wird.
60 6. Verfahren nach Anspruch 5, worin das Polyethylen ein Ethylenhomopolymer, Propylen/Ethylen-,
Buten - 1/Ethylen - oder Hexen - 1/Ethylen - Copolymer ist.
7. Verfahren nach lrgendelnem der Anspriiche 1 bis 4, worin Polyethylen mit einer Dichte von etwa 0,91
g/cm?® bis etwa 0,94 g/cm?® bei einer Temperatur zwischen etwa 75 bis etwa 90°C hergestelit wird.
8. Verfahren nach |rgende|nem der Anspriiche 1 bis 4, worin Polyethylen mit einer Dichte von weniger
65" als etwa 0,91 g/cm3 bei einer Temperatur 2zwischen etwa 10 bis etwa 80°C hergestellt wird.
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AI= R3 worin R w e oben definiert ist, und 35 (C) einen Beschleunig
Fornpl R bCX (4-.b worn 40 R V\asserstoff oder unsubstituiertes

odgr
hal ogensub'sti tui ertes N ederal kyl ' n ist und b=0, 1 oder 3
. 1e0R81 B 5_

i st. 15. Kat al ysat orzusam*rensetzung na h 14, worin der

Cokat al ysat or en ! ?hsA'@Bm::II;? pagr IQWquuh!ﬁ ﬁplmwlqsrtPrm@n/ﬁewleBe&uéﬂ el
ein fluor-, ré e(?lg alys o au ur’ erstelfl ertes na e e&ﬁ%ﬁ%ﬁ% B%{\[ Pﬁsteht aus )
Kat al ysat or zusmr’gme?,l L’th Q{ayﬁﬁa& El&

Trii sobutsyl al ummmﬂdmumimbnegéa nUCHd?) BHInI oife rdae Beschl euni ger

Chl or of orm i stib) emm@mrmbdooama@eme ﬂlﬁlsce‘.@cbamshhe pevasibeae ishin vd&hmhy%bwnlnbﬂﬁe
qui consi st%a' b'S' ' 6 | ene en presence ou en |'absence. d' au
noi NS un nono eé" ﬁ% z'e"ﬂﬂgé‘f"l“ﬁ' %Jé’é‘?f'CS a Cl0 en phase gazeuse A une
tenperatuse conprise entre environ 10T etygnviron 11C par nise en contact
des nononer gsriAvec une conposition de catal yseur conprenant: 55 (A} un
pr6cur seur fi XMBaroter MRS L BPOIdedess @iabhadig BNt uhesn 8driBbdifgund, ha Bie GBsaARIANCRE
de vanadi un?'t!?ﬂ?t'se'@t‘ '<I°b'e qﬁ@mme ldefgcr@aloen @mppe(&)m dichtnitierstdigl 0og6nur e de

vanadi um;gonp ﬁ'élff deﬂ’g‘ £ § ode et ( d' un donneur_
d 6l ectrons g mfd.wg, ‘gé%née,%‘%é ‘é?d;g am dfﬁf;.&‘au L AguELLS 40
t ri hal ogenubdtingsd, denmvesantidhbn S tﬁmdl oder i&

formul e MX daﬂLsVorIaqereiaéreAnsﬁrEch 10, erfdepEleaehérﬂohaorbosfgeww :straucdu?qa&sﬂkylestem
Al R( 3- a) 4la @W@BZE igc edueani eiphatisehen EsternraliehatischemKetdnen, aliphiatiscHdr2 0
501 Bl grogB {sch §°"P\§§ oy uael Eviealkyisthpinaind dfisphungen dejgelaen bestehenden
al i phati ques Q \ﬁﬂi@ﬂ&hd\ﬂgﬁu&%%ﬁlﬁ Qééﬁénﬁldﬁﬁrltg\‘“g%@crﬁ@r%mqﬁpg&%ﬁ&trolwéndéﬁgtor
est\le chl osieAlkjleoder Oytalyleth heriiCtRs Mabifideran dsittéPéire Of- bid.C, 1 Afkaldminfuhonb

que | or sgye-dM;'g P&@Qttechloeldbﬂnlg¢1§ar Eragd);’é %%&Fﬂg@x@ u;et 6 v mk(m?;) hlﬁe,uc;rrgosG
de vanadi u uc ¢ 'dnworip GRACIWN tVan wcl | igts depui
est essent :T-Eplrt 'Ff#ﬁf‘"alg’éggﬁe}\y? sk dpg Mo %‘ "H“'}?F'ﬂm*hg'e M(gymisimetlend &t yad der
de formule Al Kaﬁlﬂaaﬁuda&ﬁiéﬁ‘éelzend?dﬁsamfml que defini ci-dessus; et (C un
pronot eur, de flad reimeh Gragktvir@iffe( Aadb)irgbhdethamSder Agsieiidhe 10 IBis Bst | hydr ogbne ou
un groupd’ al k) einenCokataiysptonder Formeit i t U6 ou 3 substituant hal ogéno; X est
un hal ogene; et

AlR;
worin R wie oben definiert ist, und
{c) einen Beschleuniger der Formel
R’bcxlﬂ—b)
wortn
40 R’ Wasserstoff oder unsubstituiertes oder halogensubstituiertes Niederalkyl ist,

X’ Halogen ist und

b=0, 1 oder 2 ist.

15. Katalysatorzusammensetzung nach Anspruch 14, worin der Cokatalysator ein C,- bis C, -
. Trialkylaluminium ist und der Beschleuniger ein fluor-, chlor- oder brom - substituiertes Ethan oder
s 45 Methan ist.

16. Katalysatorzusammensetzung nach Anspruch 14, worin der Cokatalysator Triisobutylaluminium
oder Triethylaluminium ist und der Beschleuniger Chloroform ist.

Revendications
50
1. Procédé de production de polyéthyléne, qui consiste 3 polymériser de I'éthyléne en présence ou en
I'absence d'au moins un monomére alpha - oléfmlque en C; a C,, en phase gazeuse & une température
comprise entre environ 10°C et environ 115°C par mise en contact des monomeres avec une composition
de catalyseur comprenant:
55 (A} un précurseur fixé sur un support essentiellement constitué:
(1) d’un composé de vanadium qui est le produit de réaction:
(a) d’un trihalogénure de vanadium comprenant du chlore, du brome ou de l'iode; et
{b) d’'un donneur d'électrons qui est une base de Lewis organique liquide dans laquelle ledit
trihalogénure de vanadium est soluble;

éo {2) d'un modificateur de formule
MX,
« dans Iaquelie:
65 M représente le bore ou un composé AIR;;_,, dans lequel chaque R représente, indépendamment, un
15
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b ala val eur 0, 1 ou 2. 20 2. Proc6d6 suivant |a revendication 1, dans
| equel” | e donneur d' 6l ectrons est choisi dans |le groups conpr enant des
-esters al kyI i ques d' aci des car b@p!| oqnessoai iBhati ques et aromatiques, des

t I d t I d | i phat , d
Sfcﬁéfsa' E@“es i S50 G R ofp PR o rene i PRy en o R oo

nel anges élbr\bﬂiétoul Bode€¥eNdi cation 1, dans |equel le
- tri hal og6nuaea i evaleamn@idi 6LN2,Ceo04é Hserve gue pFges B rep@sedte 1d MorcHrsoit '¢gdl @cd;redns ekt
un 6thér d' & P@nme Gev luoaetklylr@od-ﬂca,temnt ifixést uE N supportineTtsnsotite owilese o
un di chl o‘fst‘:ﬁ"BS g“ oy dalygwingi| uminiumou le trichlorure de bore;
| e support é PE"tocat al yseur est un tri-(alkyle en C2 a
C)-aluminium et le prom)t eur est un eA|h@ne ou un nethane 3 substituant
fluoro chloro ou bronb. 4. Procede suivant |a revendication 1, dans | equel
le tri halﬁg?ﬁavﬂediees&éﬂhad? definbgitdepsisit ¢tj chl orure de 30 vanadi um | e donneur
d' el ect r ons '@ AR GHITMEF ur anne; | e nodificateur est le chlorure de
di 6t hyl - alum nium |e support est | aR'st | e | e cocatal yseur est le
triisokbutylalumniumou le tri ethyl al um ni um et le pronoteur est le

chl or of ordees laGuellPr oced6 sui vant une quel conque des revendications 1 A 4,
dans | equel B ?‘bbé%ﬁg P8 gwahﬁ'kﬂﬁé‘f?fﬁg"s@m\/&bﬁfmﬁ%a§H‘|’£fﬂ'f“?'&ﬂal?9ﬂ‘°enw ron

tun co alY ur de

0,94 g/ cnB ne tenperature conprise entre environ 35 85C et
enviroe 115 4d §mede rSh(@ABEN 1, YahE¥RIMle GBhrleQd SectidAd Sst kel 8ans!I€ groupe
pol yet hyloemareeat den d3t@reD pieylivinear e’atﬂHthda;&aﬁ)iﬁuesuﬂlpﬁﬂhﬂésymaﬁremathues, des esters
pr opyl en@'le'!ahglkeen‘ées Oawn@ﬁoﬂmh nmsedmar@n@ amm-nyqsem,s WOEM'MM@? ndes géthers

hexene- 1/"1"1"?&? cycjoaliy é‘g‘ﬁ 'ﬁ(‘? ne. guel es revendi cations 1
a 4, d?ﬁsdokﬁ‘éwe |e£fffr‘ff>m i&'ﬁﬁhﬁﬁﬁ,@yns' q"eaﬁk" e eg"m HordaM TR
g/ CTTB A afidhloriédd)aile )QﬁﬁmrﬂlﬁrﬁdUle&rlcalokU@detUaF@ﬁ%a&ddﬂestMé ISR caANYder 40

envi ron 7é&tm tﬁ{(alle/memmm c,%mﬁim.@n eﬂle omm;bﬁeusest maéthanb_ oul nmm@haieeemmleaniégoro

revendi caPNOEm romo4 anes ue ﬂGt i) a'eneur yant une nmsse vo um que
o gy, AT @g@ e SR R S
entre eanlJnQﬂ ot B¢ | asﬁﬁ@e tal eur £tQ=.Q Ietﬁ’é‘{ Odtle/ OU
8, dans |mémiaé urie@tqa Ghiskdfdnecne est un copol yrrere 45 propyl ene/ -l t hyl ene, -
but ene 1/ 6t ﬁy’lrmée Vivantd weneeliBiuh desoresnditdions) §d..daseieguetie pelpdteiidns @vant nex e

sur Lgdw SE:%”BP@@GBY'T%H 194 8/eBOPY BIRYT e teraRAsyre CRMprisa@hie environ

ConSt I tzue 59?8% dlga‘t:‘ioyélggrglléﬁml olyg Elelj'eeesm q‘gg;l ﬁol#ﬁéré ﬁﬁil n%rhn (a)
dun trihg &Gﬁé?élbu‘ép EheléBR) um&&nmmte Yeh WY & un rkUIE héXén ylén@ €;
et 50 ( bY. Fiocads sltvame utie lielebreé tesneveqdicationst 1 44) darddengeldia phigéthylend ragsmin Ll €

| i qui ds dnasse v qyeld@nv'@ntor&‘l lslambgewuweo eo/amt igstaraskit & ane tsropémurecor(‘m)se énteen

modi i @ateélﬁléonro u?ﬂ;n#une Ict?5 d esr eg‘tgca? nsel Ndans e ueent I} etﬁ lbo e tljlneun
conpose %ﬁépd Gl ot }‘f 'lm OB BARE Ere rn,siem D Entrelavsbr0UPS
al kyl e, SmtcSetrdaﬂﬁan&mue | e nonb %ota d at ones a |phat|ques de car bons
dans tout gP.oBEetdR suerarpuliasrsvsen a&mdeba:saerda&ﬂ leq6@ le pojyéthgiend estcinl copolymiés

br b &U H"°HV @é‘h 3 %9" op hexéneri/éthyiéneans 1 6ser ve orsgue M est
e bore, 4 dtsoutsyy dacepivesit hebir b seopd ARk I AIOPLTRI e ERYEIVIE SRSy

etant fi XeS(1$ldfunlem§é@pﬁrJanéd’1ﬁ,{ L& S0lel Heauitde Rsdiomssenti el | ement const itu6
de silice ota) dualtitraidaénurd fle vitfagioor @etehant idy @Rlbrel du bevendli datiods el 0, dans

| equel 54 edomeum @Pneeléé’tetearmesweﬂgngﬁasmwisersgwwgwesdaoahweéﬂlamhaue@ure

esters d' I“[g??d o dﬁﬁgeur &a{) eyI i ques aliphatiques et aronratiques, des
esters 16
MX,
55 .
dans laquelle:
M représente le bore ou un composé AlR;_,, dans lequel chaque R représente, indépendamment, un
groupe alkyle, sous réserve que le nombre total d’atomes ahphathues de carbone dans tout groupe R ne
puisse pas dépasser 14; .
60 X est le chlore, le brome ou liode; et ' '
a est égal 4 0, 1 ou 2, dans réserve que lorsque M est le bore, a soit égal 3 3; et
{3) le composé de vanadium et le modificateur étant fixés sur un support inerte solide qui est
essentiellement constitué de silice ou d"alumine.
11. Précurseur suivant la revendication 10, dans lequel le donneur d‘électrons est choisi dans le groupe
65 comprenant des esters d'alkyle d’acides carboxyliques aliphatiques et aromatiques, des esters
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. 3

EP 0120 501 B1 aliphati ques, des cetones aliphatiques, des am nes

aJ | phaf i ques, des alcools aliphati ques, “des ethers d' al kyle et de

c¢ycl.oal kyle et |eurs n6l anges. 12._Pr6curseur suivant |a revendication 10,
dans"requel le tr| hal ogenure de vaFRaOIRA 801 Bt du chi ore; |e donneur

d' 61 ect r ons affshbtiduBs, Red @storkbs lijHatiques) Uded Qrminés laMiHatiqUes  deb @1cHEMI Lifgh&cfudd, lded Bthersi N
“nonochl or ur eafkyl®let de cyticalryleretilearscasigngbdcyl e en C, a C68)-alunminiumou |le
trichl orure del2pBréeursegt sQl‘@ﬂSlﬁpp‘GMlcaélle 19, alasq |eﬂ‘£9é'e tl@b@f"ﬁe ge yenadiumy goptiant dy g

I hl
. { reygﬂfilofﬁ}[‘ 138%{?1?: qichlor e dew él; E lﬁﬁr? ou le trlgglﬁil%@q? gst o m::tolz S?I:g;e

(o] ﬁhr&ﬁ’é\fa
|l e nodifi Ca'ﬂe%néﬂﬁﬁn 116 dohher ldréﬁécﬁﬁts(?hsﬁl géha{yumuawmg:eeemd.ﬁsaﬁu.ppana calsturé de
silice. 14. déiwpbsiriunanetde sumpbaleytsle sitice. conprenant : 10 (a) le precurseur
fix6 sur un su G?TP‘EﬁlE'Pv ata'M??E" B‘@P'G'(‘ﬁ'? des revendications 10(;?1 S
un cocat a "yseu icgf o 8°'EI§‘H ﬂﬁe‘i“ﬁé‘"ﬂ““e e "te?ﬁ" 'ﬁif@"ﬁé P
- dessus; m)t eur e formule: R bCX (4-b) 20 dans laquelle: R

est I'hydrogene ou un groupe al kyl e i nf6riamgr non substitue ou A

substi t uant haI o eno X' est un hal ogene; et b a la valeur 0, 1 ou 2. 15.
Conposi t i &ndgne % %‘ﬁ Mtci-fessysegendi cati on 14, dans laquelle le
cocat al yseur (g)t"'hﬂm Brepr fe 1M e en c2 b CB - aluniniumet |e pronoteur
est un ethane ou un net hane a substituam,ckiupro, chloro ou brono. 16.
Conposi tion de catal yseur suivant |a revendi cati on 14, dans laquelle le

cocat al ys@uﬂa'@s't'qqe&e trii sobutnyl aluminiumou le tri6t hyI aluminium et le

pr om)t eur est ié:P Qioggggé areu%allg& |5gr|% nge SIithltué ou 3 substituant halogéno;
(.

b alavaleur 0, 1 ou 2. :
15. Composition de- catalyseur suivant la revendication 14, dans laquelle le cocatalyseur est un
25 tri{alkyle en C, a4 C; - aluminium et le promoteur est un éthane ou un méthane 3 substituant fluoro, chioro
ou bromo.
16. Composition de catalyseur suivant la revendlcatlon 14, dans laquelle le cocatalyseur est le
triisobutylaluminium ou le trléthylalumlmum et le promoteur est le chloroforme
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