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vi scosi t yalunidescri pti on of the Preferred Enbodi mnents 45 The al um na sel ected
for surface treatnent according to this invention can also contain m nor
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40 FIGURE 1 shows the relationship between density and melt viscosity for UHMWPE polymers made with

a variety of catalyst systems.
FIGURE 2 shows the relationship between polymer density and intrinsic viscosity.

Description of the Preferred Embodiments

45
The alumina selected for surface treatment according to this invention can also contain minor amounts
- of other ingredients which do not adversely affect the quality of the final catalyst but it is generally
essentially pure alumina. The alumina can be made as is well known in the ant, for instance, by reacting
sodium aluminate, which is basic, with aluminum sulfate, which is acidic, or by neutralizing an aluminum salt
s0 with a base such as ammonia or ammonia hydroxide, or by flame hydrolysis. If desired, the alumina can be
calcined prior to treatment for instance by heating in air at a temperature of 300-900 ° C, preferably 500-
800 ° C but this is not essential.
The amount of combined fluorine is generally in the range of 0.1 to 5, preferably 0.5 to 3 weight percent
fluorine, based on the weight of the alumina.
65 The surface silicated alumina is prepared by contacting the alumina with a silicating agent, generally by
forming a slurry of the alumina in a solution of a silicating agent. Generally a lower alcohol such as a one to
6 carbon atom alcohol is used as the solvent. After the solution and alumina are mixed the composite is
dried. Alternatively the alumina can be subjected to a vapor of the silicating agent. The silicating agent is
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phosphiting agent.

The phosphating or phosphiting agent is preferably used in an amount to react with the alumina to give
a P/Al atom ratio of the reaction product on the surface of 0.01:1 to 0.3:1, preferably 0.05:1 to 0.2:1. In
50 practice, however, it is possible to use as much phosphating or phosphiting agent as desired with the
excess simply bsing washed off after the phosphating or phosphiting treatment is complete. The phosphat-
ing or phosphiting treatment is generally carried out on alumina which has been previously calcined in air at
300°-700°C. The phosphating or phosphiting treatment is generally carried out at a temperature of 15°C
to 500°C, preferably room temperature to the boiling point of the solvent if a phosphate or phosphite
85 solution is bed or about 200°C if a vapor is used and a time of 1 minute to 2 hours, preferably 2 minutes to

30 minutes. Generally a methanolic solution of HaPQ4 is used.
Stated in other terms, the phosphorus component is added in an amount to give 1 to 30, preferably 5 fo
20 mole percent of the phosphorus compound incorporated based on the total moles of aluminium.
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solution is utilized to provide the desired concentration of fluorine in
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Examples of other suitable compounds of Formula (Il) include octakis(benzyldimethyl-sityimethyl)
50 tetrachromium and octakis(allyldimethylisilyimethyl) tetraghromium. These compounds on alumina treated in
accordance with this invention exhibit activity which is truly remarkable and also exhibit substantial
responsiveness to the effects of hydrogen.
It is also possible 10 use a mixture of two or more chromium components, for instance, as follows:;
chromium (+86)-chromium (0); chromium (+6)-chromium (+2); chromium (+2)-chromium (0); or two
s5 different chromium (0) components or two different chromium (+2) components or a chromium (0)
component and a chromium (+2) component. Use of two components selected from chromium (0) and
chromium (+2) is particularly desirable.
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i's the oneyiRga®bh MY |gPedaminart lenefﬂa
the tetranpressklin the Qﬁﬁlﬁi(foﬁn EIE@JSE ];anw&iy%ﬁtrw&ﬁ I i&’b'about 700 psia (0.76-4.8 MPa) or higher. .
s0 The catalyst is kept in suspension and is contacted with the monomer or monomers at sufficient pressure to
maintain the medium and at least a portion of the méhomer or monomers in the liquid phase. The medium
and temperature are thus selected such that the polymer is produced as solid particles and is recovered in
that form. Generally in slurry polymerization of ethylene homopolymer or predominantly ethylene copolymer
systems, the feasible temperature range is 150-230°F (66-110° C).

65 In polymerizations using a catalyst according to the second aspect of this invention, the chromium
compound and the support can be added separately to the reactor. Alternatively, in some instances,
particularly in farge, continuously run reactors, it may be desirable to briefly premix support and chromium
compound in inert diluent such as n-hexane and charge the mixture intermittently as required to sustain the
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rret hyI )tet rachrom un(l 1) Exanples of other suitable conpounds of Formula
(11) include oct aki s(benzyl di met hyl -silyl methyl) 50 tetrachrom um and

oct aki s(al l'yi di met hyl si | yl net hyl ) EP®{68RBF ®71 UM These conpounds on al unmi na
treated in accordance with thi's invention exhibit activity which is truly
remar kabl e and al so exhi bit substantial responsiveness to the effects of
hydr ogen.polytnerizatich| resotiqhas b bésred teuse a m xture of two or nore chrom um
conponent s, Cétayst {(chemasrcempagid -0 Eipper corchntratidng ean becsucichatdng catalyst c@htentddngesri um
(+6) -chr o‘mnmnoq AcP3bouthwreight pere(itbagedoh thoreight of g yeactey coplpgys-55 di f f er ent

chr oni um ( OYherohysingem tssusedt int i P feftelf israenerdlly dﬁ?‘h?ﬁ P(eﬁi‘)’ ® dﬁ% R (O} MBa),

h & rahbowﬁ'embﬁntan%ﬁﬂi 2Q) toc7QrRsiai (it tp 948 MP Eﬂﬁga

sel g?t ed Egg?mﬁ yanting; alfnugln m%\lﬁf&ﬂ@ﬁ%fﬁﬁ?ﬁ‘we%gm % %ﬁ“ AP g}; 4

EP 016614 ms'ﬁ'"tty Pfs“" P%t % r Wt gﬁ*’% gﬁ "
75‘n°°l‘°r?"‘6 LFR 28N a\Rﬁ’“[t (t,oonvgrﬁ S APoe rom um

i ‘a ¢ ntt
Or Vanad' er ?n;t)? 9'3 m t e xa Ee%jm@ide éﬁé choPﬁ‘mé‘bﬁwoP gsh QIQQ%QJ@I" fHadd

titanilf il r
relative abgor J}'ﬁ Oslﬂﬁg%ten 2; abou%&omﬁ;@%ggdg?h%wg gm7umrrli/g

conpound peﬁneﬂ (ot .tyswgé b ané omh@o%\eﬁibg Bfflabhi® SRBRAIRH a0 - ¢ uSRY
support. JEhfe GOty Strhin GRHpL0SSIE B gefcohthhifodeR VCilloll @Ntha lsEmB6 BIvibd dhdUked

i n conjgu %&lllé&ﬂy Wdubhc isGafet YT to 500 tatiaks8coa@.Crb aity Sitsindd vk Y@ge modulus and

or ganoal ugdsihdtuiadds @ rmgietin s osdMialR MRQUENENS . Frohl) thesiDGdta 1 rterh @i Bl cdidla@d dynamic -
conpoundscomplx isddsiydsmD s adplibel) 0 ORap®o N ab thedViscqdistici Rropeetios wf Polymers”, by Ferry,

t ri - n- butpubkzbédsin @961t biyi Wileg JTHe lvaluesrobtainadh ale tdivecly (eiakted tdy polyamee mOIBEIBY weighthwith the

sui t abl e tigheothe eauephainigher tha cloledder tweightl K s tiven showe fop somuiesciblly@ugilplyle uitra high

par i ced amélgculatneaight 0@yethalenendyHMWEYE) thefridinhen déterminedatiit redipnigrend @amhif0 Chasa

pr ef er abl yplug ot ahoB 3B MPRIEH at ons, triaryl boron conpounds such as

tri phenyl boHighioad mplkipflextli\yhwag|deigsmingg 4n WSS WINASTM Diird8irar BB Aat ed al ky!
boron conpounds such as [err] Suitable alum numalkyls include [err] and
[err] {(!:50 where [err] is a 1 to 12 carbon atom hydrocarbyl radical

and X A hloen or ef er gbl I e l.al um num and -

di et hyl al QY REAM i £ tacbc VL AWjepe 50! "t‘e't'g'{ 15 The cocat al yst
Is used in ang é{rgata Q au‘utb Jnﬁ)mg flmnné’?lgr%uﬂ prge Lurfe aluling Wal Blabatedpy 1O
10 parts J?xSrr th9£l é)ﬂetkiﬁ‘éncssg HeTBF GO Sl 51O utnbisht RYpHOVIER: cEIBIAIRD 1810 @
sol veny, q, @dﬂ Cr cﬁ&h HO by Bkaly Q! drflhd e ﬂﬁxtdr&addﬁﬁ&eédﬁﬁvg%ﬁlaw ¥ Hlethbifolic -

| npreg nat s% tlé?mf QHLHE sGitdight YoSdivelthb spBiftdRMBlnt bio@bié fRiorifa a8 weighitipercét based on

cocat al ysthe Gy lcaiy sl EdcRERAIFs) wild dctiatdd i olyBstEation by Galdnidg i aryiirlat thBapeiedtimd he
chrom um 4n@ tdnfipRratid. al yst 1 n systens enploying a solvent or diluent the

cocat al yst Esyloseedas polynibrizstiond 250 strfedt stairgésy estebl ®actdr. italing 3,2520s (H6E fgp oAbl y
0.1 toss2 ibdbomss with ponions db esch catalyst ahdiwihrfpprh TEBAR imd TEB,Q5 weiighbpereent ib p-hevana) s .
Based on ataatyst af 856 The pressureu($ionMPa) pes ragintained oy shiprivinguethylanh cas ered tirop 2
cocat al ysuressgized ragdrtoirgi ve about 0. 05 to about 14, preferably about 0.5 to
about (10 atons of boron or alum num per atom of chrom um The cocat al yst
can\ae either prem xed with the catalyst or introduced into the reactor as
a sepaffate stream the latter being the preferred procedure.. 25 O
course, the final catalyst can be used with, or contain, other ingredients
whi ch do not adversely affect its performance, as, for exanple, other
cocatal ysts, antistatic aids in the polynerization zone and
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ot her conventional ingredients. The catalyst of this invention can be used
to polynerize 'at | east one nobno-1-olefin containing 2 to 8 carbon atons per
mol ecul e, preferably’ethylene, propyp grqgs 187 BYtene, 1-pentene, 1-hexene and
1-octene. 30 The invention is of particular applicability in producing
et hyl ene honopol ymers and copol ymers from m xtures of ethylene and 0.5 to
20 nol e per camé cokitiasasal andpaseitsobtanoare st fablirctbled from 1- ol efi ns.
containing 3 to 8 carbon atons per nol ecul e. Exenplary conononers include
aliphatic 1l-olefins, such as propyl ene, 1-butene, 1-pentene, 1-hexene,
1-octene and ot her higher ol gfigps and conjugated or non- conjugated
diolefins such as 1 ,3-butad|er®, isoprene, piperylene, 2,3-dinethyl-1
, 3-but adi ene, 1, 4-pen- 35 ¢HEGIne, 197-Rex&i éhe, 'and ot her such diolefins
and m xtures thereof. Ethyl g ¥opolyners preferably constitute at |east
abouH/'QO, preferably 97 to gP. 6|wei ght percent polynerized ethyl ene units.
Propylene, 1- butene, 1 gpefijen¢ and 4 -Dexepe Qare especially preferred
1 . -4

cononomefs for use with & hy{ens. %he:;po mg s ®an be prepared fromthe
catalyst of this inventi | uti on pol ynmerization, slurry
pol ynmeri zation, and gas phase pdl ynerizafion techni ques using conventi onal
equi prent and contacti nggf0 pPogesses. bnt actPng of the nonomer or

t Qe effect® by By manner known in the art

mononer sswi th the catal _
of solid catalysts. Ong ¥nt netho® is t@suspend th@ catalyst in the

organi ¢ nediumand to aBes @je m xpurg t ¥ntgin the Gatalyst in
suspensi on t hr oughout E p-§|§ 'riénatéongnr?épgg. gxher knewn cont act i ng
net hods such as fluidi ggd b®d gravitating Bed,™and fixed lked can al so be
enpl oyede The catal ystRpF this jnvention can be used to ps@duce ethyl ene
polymers in a particle8fgf m4pJprocess as disclosed in YB., 3,624,063 which
i ssued Novenber 30, 19%Z o \{ Theoca'gqal ot f éhi S gnggnti on is
particul arly suitabl eef use'é g urdy pol ynersza®i onsg "le slurry process
is generally carried n qtnert diluent (nedium sdch sas a paraffin,
cyclopartdffin or argmal|® hy?oar bon. For predom nantly %uhyl ene pol yners,
a tenperature of abdut® r] éslenpl oyed. Pressures in PigSparticle form
process can vary f i$m &pgut to about 700 psia &0. 7634 8 MPa) or higher.
50 The catal yst is Bep§|'th susmgnsS orand.i & cdhtaeted @ige the monomer or
nmonomer g, at suffici nt'ﬂrssuaéto mai ntain the medium aed at | east a

portion of the rmnorrergaﬁ nonomgrs in the liquid phase. 3Thg- medi um and
tenperature are thus s&lgcted sych that the polyner is ﬁr._@guced as solid
particles and is recovgffd i pgthat  form GCenerally in sBf«y polynerization
of ethyl ene horopol yneg} gr #Zd¢nihan®l y™et Y1 efe Topol yrel systens, the
f'easi bl @st enperature r&hg g¢rr] 55 I n pol yneri zatimgs. using a
catal yst according to €nhg s&tond aspect of this inventi 8y Sthe chrom um
conpound and the suppof}icaRtéeladied separgely tg the rpactor.
Alternatively, in sones|fist agee; ,.gargi c® a@y &n-8arged *tenti nuously run
react\ars, it may be des ble tq briefly prem x supportZdghe chr.om um

ds n-héxane and charge t-he S xture
stain the 5 EP Q 166_%67 Bl

pol ymeri zation reaction g th§ ges] reﬁ r e.:E Cafyal yst (gh‘.?'gm' um conpound +
support) concentrations gan b@sjuch 't hat the catal yst cgrt ent ranges from
0.001 tgq,about 1 weight fJercest jbased.on thhe wei ght of *(fewereactor
contents. \Wen hydrogen.®s used}in the prior art, it isg@ﬁerally used at
pressures up to 120 psia (0.8 Mpa),. Namn
' ~ U
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-
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The results for invention runs 1-4, of Table 1 all show that fluoriding alumina gives more active catalysts
based on productivity results compared to the results obtained in the control run . That is, productivity is
increased from about 3.8 to 8.7-fold by the fluoriding treatment, with the catalyst containing about 2.7



5 preferably within the range of 20 to 70 psia (0.14 to 0.48 MPa). Simlar
anount s, can be used in accordance with this invention although smaller
amounts are sohetimes preferred Wgphy jd8es9gganochronm um because of the
sensitivity of this catalyst systemto the effects of hydrogen. Stated in
terms of nole percent hydrogen based on nol es of diluent the hydr ogen
concent r akdightipdecsit ddmbinedofMdsing Ghelmdsbaclits, Ura bifjie malbdular atight bol@ét, Hagingla @bt
nol e per cvsebsity bD®tto B @dscobllaby. about 1 nol e percent. 10 Supports
enpl oyed i nRumhe fémhangHoas thah eéryidmalfl amountseof Fome etidctiveufig Dalows dhat gBxe S weighh
and [ er r ] penamokeF there d¥ 2l drapaticodetdri@ation ir3@RlygUActivitr.oPepersingjon wihar fagters suph s BrrtaEs on
HPV ( hisghergeoitds belibveddhab® petsonitis the THMJgat(VBulE Pessibly echenyficigh witi@ ppreent perpelly |
wer e usedveinghetupperditsi ty data are obtai ned by nmeans of a Rheonetrics
Dynanlc Spectroneter at [err] using parallel pl ate geonetry. Strain
I|tude£E§_5_percent nitrogen is used in the sanple chamber and the 15
osd\flaton d fron10_1‘to 5|0_£qd|an./second The dat a
obt ai n&d 3 SR x s |on of oscillatory

f sy /5 gp r "hy oS q,és oL, é@m%tcgr mefa%ormg fgh il wmgﬁe 0 ﬁ;@ws

SI a S
o POl Y Telice Sl )3.éhz é& b e n abigt e ar o
directly :lh téa dae x.meact. Citirdf) Mﬁbcm)?«tenzaabﬁ by hdafinghth GReir foh e éadciied t he
hi gher t hgnhgrol ecul ar wei ght . t has been shown for a commercially avail abl e

ultra hi gh %@uylaiw REsUboRimeVE 05 bafid, Yith Ipshieicor (ebln\BABIySt dndadith (623 pdm TERBr TEA
det er m negiethlialmihurh, il MBbrL A Wdeatdn@t, 22Hin bndGulias the piéSdnteof @l codialy ut 1-ibllerivfaod Se.
H gh | oadhyambén.i ndex (HLM ) was determi ned in accordance with ASTM D 1238,
conQ%;hnn [err]. Exanmple 1 25 Fluorided Al um na-Hexaval ent Cr Catal ysts and
Et hyl'ene Pol ynerization A series of catalysts containing conbined fluorine
and hi gh pore volune alum na was prepared by inpregnating the alumna with
a nmethanolic solution of [err] sufficient to provide a calculated 1.5 30
wei ght percent Cr based on the dry catalyst, drying the m xture and

i mpreg@ating sane with a nethanolic solution of NHAHF2 sufficient to give

t he specified anount of conbined fluorine as wei ght percent based on the
dry catalyst. Each catal yst was activated for polynerization by calcining
indry air at the specified tine and tenperature. Ethylene was pol ynmerized
ina2] stirred stainless steel reactor contalnlng 1.25 I bs (567 g) of 35
i sobutane with portions of each catalyst and wwth 8 ppmTEB (1 m TEB, 0.5
wei ght percent in n-hexane) as cocatalyst at [err]. The pressure (3.9 Mra)
was mai ntai ned by supplying ethylene as needed froma pressurized
reservoir. 40 45 50 55 6 EP 0 166 157 Bl The conditions used and results
obtainggd are set forth in Table I|.
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5 [err] increased fromabout 3.8 to 8.7-fold by the fluoriding treatnent,
with the catal yst- cont.ai ning about 2.7 7 EP 0 166 157 Bl wei ght percent
conmbi ned fluorine being the nost actgpg.1gb B.; §1hi gh nol ecul ar wei ght

pol ynmer, having a nelt viscosity of 40 to g was obtained. Run 1 further
shows t hat ver1y smal | amounts of F are effective Run 5 shows that above 3
wei ght per cent The censitiors Used anddesaitsedbiated] &b Grebemealtin blein Cat al yst activity.
Dependi ng on other factors such as surface 5 area, it is believed that 5
percent is the nost that woul d possibly be beneficial, with 3 percent
generally being the upper limt. Exanple 2 10 Silicded, Fluorided

Al umi na- Hexaval ent Cr Catal ysts And Ethyl ene Pol ynmerigz§tion A series of
catal ysts containing conbined fluorine, silica and h;rig pore vol une al um na
was prepared by inpregnating the alumna with Silbon err] & the silica
sourcey [err] or [err] as the fluoride source and [er?r or [wrr] as the O
source inpgthe manepr described before. Each 15 mi xturggwas tden dried and

activated (cal ci ngp) @r |pol ymeri zation by heating ifHry aif for the
specified time. Efhyl gngiwas pol ynerized, as before, gnth portions of each
catal yst and with@B. 3 TEB D TESK(t i bt'hyl al uni n one 8nst gpce) as
cocat al yst, and ifm} on n, in the presence of 5 cc b of &4-hexgne and
hydr ogenss 20 253pe| 3&40{45 50 55 8 EP 0 166 157 BlaThe cdndifd ons used
and results obt dhy ej@esenwed in Table I1. [errf Enspeddion of the
results set forghef nSjfble !I P SRS PIRAP e i nventi OngcatalFsts §n runs
2-11 are active«:u: pof/mri zi ng ethylene to very hi g2 Bol ecud ar vei ght
hOrmp@mers ing apsefpice of hydrogen based on & a o
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. l Insp-e?tion of the results set .forth in Table It shows that the invention catalysts in runs 2-11 are active in
r;’o ymerizing ethylene to very hlqh molscular weight homopolymers in the absence of hydrogen based on

the zero HLMI resuits. The melt viscosity values of 43, 54, 55 and 39 megapoise shown in runs 2, 3, 8, and

9



9 EP 0166157, B1 7 are considered to be indicative of ultrahigh nolecul ar
wei ght pol yet hyl ene. The catalyst is also rather insensitive to hydr ogen as
shown in run 4 since the HLM of EP% ﬁhqg ?qell hexene copol yner nade is
0.8f This value is indicative of hi g ecular wei ght polyner. The |ow
productivity of 120 g pol ynmer per g catal yst per 30 mnutes is believed to
be an angna¢ oursidered itd be indiadtive at arahigh muRBUIRDRAIHE Pdlyeshylohls ahé atayseth al RMEMaPS
i nadver t dsbrisifivectorilydrogenrag sisowp di S0 A sitice the HLMILG the lelleitel ii-iRend lcopaly e Made s 0.8.

pol yrer i Z8kivalve sringicative . of E>bhighymatec@arPretptitipdinen TEh idwt fryduetivity Hl012y yegosmbsinper g
Scal ed- Usatply#i $on8a mingles fschelievdd td-baiar andediowl nastiltnTheHdasatystaleas rappatEntly deatratet,um
Cat al yst Peihepsdnagyprtentiy condaeting anolsonuring idenreduetioa ot in @lerpolyinerizatish processm Phosphat e
Cat al yst Several silicated, fluorided high pore vol unme al um na- hexaval ent

Cr catal )F&i%re prepared in the manner outlined before. In one instance,
th | um was ted wth Silbond [err] and rr] in the presence of
.s;'\p’?oga P”M_gﬁ_ﬁgﬁja%@%m%g o s it Bicaled ko, GBI U yabet gveth e
next day THe ne and in Admixture With Hexayalon APhrw'ﬂmlummymfhwpm felely® and t hat

LA T IJOUT T O oo oroT

product drigdednd YRAGHIHE J for rod ct was actlvat ed
(cal ci neq')anneﬁec: ﬁngld %tbfr)re'P P% g'% ";?I a wast ate aiﬁ\\ :E?}l %rpﬁb%ﬁ;l on
qﬁfuug

In the segpYsiecddt Bbrépandt'ahd {h ?no&ﬁé ﬁ e _next. d

cat al yist sdlid\WrddBct Wa¥ Bikeli AEE NASF, | aRd fﬁaﬂ ﬁ%ro(a ct Wﬁf vg

vacuum OVRedra Piddicbvas dedted fcaRinbt) & dnPaif BF :W.dui}\é?’ﬁﬁo' Bl Gi Each
catal yst, amte sbeghdbinstine, (Maths cai@eli: comBoremtb GrpR}&AC lntlﬂ/eﬁlﬂﬁtcath@stqﬁwé}g nfixed

wei ght  pégetbertin thel prasance add @nsthambl, ldrive ingd) bacier 6@ tan@ 3QIEINSAT asCdbbR Mo YSAnSiRéntion

f | uori negatélyseMbal ance- bei ng al um na. A portion of each catal yst was m xed
wi t§_anot hdractceatalston erdal basiati@icined) wae nacutadrig c@iamlabdﬁl@l?éighpﬁéreéaﬂsihca about
hexaval eff welahtosicenteanh ofthmenivin andrivorinelthe kelanfy-taiingatuovnar ati 0 of 0.9, the

cat al yst bdh pRfion ot pagh calalyst was ixprh withsangiher ZOGVentiog icatalyit pongisting of hiwsigltapisabnt s t

is calle Xeva'eﬂb?hf%memaemem Phgsphate, ET/NW@h@t'alobhe. the datalyst being attivalechfoc @s

et hyl ene"®§ dc\)\ﬁ' ?’H a'I -This catplust igralled . foreevoniancd. n a 23 gal (87 | ter) | oop
react 8 Q y B‘?ﬂ' ’ﬁ ?‘85‘@?’%""35’“‘3{' %‘1 ‘Y'}he’d“l‘%‘ e?ea*xmeesed % Wg
3 5’8 P%@‘EV"‘&H%PW‘H@ gerfiivenht ed

i sobut an rqa

anount o In this process

ntern a%% el eﬁe zs’ Gl as‘ oy 5%?%"% e m s
setll I S ) d

I nterm teghvénti oﬁaﬁiﬁ@lﬂt.%ﬂ\p&ﬁeﬂféy&tgﬁnsﬁﬁ%&ﬁ @%pr lne% a‘%t fﬁ@ fuff w e

to renmpveg.did-uebitylanmbtiiiphedol, lifaul §RAipABENat, 9 Steardtd Sorlof vglhﬁ'g |t% ous
st abi | i zgrgsiwd! plopetiessonvent i onal rmnul ti conmponent syst em suffici en to provid

about a total of 0.2 weight percent stabilizers,
2, 6-des t - butyl -4-net hyl phenol, dil auryl thiodiproplonate zinc stearate,
prior to evaluating it for various physical properties. 35 40 45 50 55 10

/
40

50

65
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EP 0 166 157 Bl The catal yst systens, reaction conditions and results

obt ai ned are set forth

EP 0166 157 Bl

in Table Ill and I'I11A 5 [err] 10

[err] The results presented in TabEgpo{e6 15f@®W i n runs 1-3, at a constant
reactor tenperature that productivity 55 increases with increasing TEB

| evel ,

bul k density decreases,

nol ded density remai ns about the sane and

pol ymer nol ethelcalelystsisgnms, fegctide canditions agd deaudte dbtaimpdiaret set fagh io TebisM@sd iy, dat a.

Al t hough,
6- 8 where the pol yner
viscosity results sugg
consi defed to be 12

| evel of 4 ppmthe res
t enperat ures increase,
detreases al though it
productjvity results o
interest. 5 Tgbl e
et hyl ene/ 1- hexene
i nvention catal yst

from at
As expefted, withs
sanpl es al so
illustrate wh

the intrinsic viscosity results are | ess than 20,

except for runs
the melt
are

vas tqQo high nol ecul ar weight to dissolve,
psteyt hat UHMAPE is nade in all the runs, thus al
ER Q1186 157 Bl invention runs. At a constant TEB
WL, t$S Hlr€runs 5-8 indicate that as reactor

ctivity &sa@in@ efBesiian® pdlyner bul k density
ange in nol ded density is seen. The

prepared with cat&@ysh tures containing the

i pdal  hopopol y rsz‘pr-gpa%d ®n runs 10- 13

hese i sted I n f%blg EE, fleecting the

A3+ TE® | evel increases in

0 increases as before. Al polynmers show pell et

vaWed raggi @y ffongab&it g t@ 43 and out standing
B i&di gatido Fha gafd § | fRcoul d be produced

enpledd). &hogk havigg & HM of about 20 or |ess.

si®y density, the flexural noduli of the polyner

le 4 15 The following data is presented to
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characteristic of polyners
s1 system aAs ;gi sgl o%ed h-i-n ghe wody of this
sbr &duces & tGhigh Mol eul & @i ght
| &y speak n@®@ densi@y ®s Sourl to decrease with
e of polyner in the prior art. The hexaval ent
ove i s unusual in that the UHMAPE p(gymar
sity yet observed 20 for polynmers @ simlar
wei ght is uspally correlated to the yiscosity

o

1



standardi zed decalin solution of the polyner according to ASTM procedures
D 4020-81, D 2857-70 and D- 1601-78. Another, |ess conventional neasure of
mol ecul ar wei ght is obtained frongplageggkt gyi scosity of the polymer using a
Rheonetrics Dynam c Spectronmeter operating at [err] and .1 radi ans per
second oscillation frequency. The data in Figures 1 and 2 illustrate the
above nentioned rel ationshi ps. For both 25 neasures of nol ecul ar wei ght,
nanely nelt and intrinsic vkgcosity, the [err] catalyst is shown to
produce polynmer with highersHe8si 8i €8 tgargargi @ e nunerous control
catalysts within a sinilag gpnge 8f BolBcBar= wd} git s. Specifically novel
pol ymets are provided hqvi"n‘d a"mef't Vi s?:os'?ty (M Poi se) of 35 or greater,
nore specifically about“~40: 8r &n §0ng igstaneesH0 or greater and a
density of 0.940 g/cc ( of gfeafer§ P Mr& sgecifically about 0.940

to Ov950 (g/m), preferably greater than 0. 945 g/cc (g/m) Based on
intringic viscosity, novejy p

|l ymers are provijjed having ari intrinsic
viscosity of greater than§1§ :dL, npregsspecidi Gal by 13 to 17 g/dL or in
some instances 15 to 20 g

at a~defisiTy f Hr&ht & than 0.940 (g/m),
nore specifically at a depsify of 0.940 to 0.950 (g/m ), nore preferably at
a density at greater thap 0g

48 gfccE(@gmMy. 5L s 1. A nethod of
produasng a fluorided anfll Bpt&or@l g, ukad & |itated al unina catal yst
conposition, characteriz eondac®i Y & uM n® with a fluoriding agent to
produce a fluoridedglu sai d 40 fluorided alum na containing in
addition a chrom umg orrpo;n , the resulting conposition being activated by

ng aabigntﬂat‘gaaeg)eshture wi thin the range
of 30@°to 900 [err] o as|g cnvgrigatgl ¢ stz agpol}ion of the chronium of
sai d chrom um conpoi#nt Lc?‘f' e“heXaval ent state “and conbi ni ng the resulting
hexaval ent chrom unP¢ont8iniphg catalyst with a cocatalyst. 45 2. The
net hod of claim1l, where id saligatgng c@prd s@ contacting said
al um na with a siligati nt in solution or in vaporous form and
theredfter converti®y sai d s | &Ccaki ng ed teo g ligca on the surface of
said alum na. 3. tThé|net hgdsfofgcl @i m:1 or 2, herein said fluoriding agent
r
[

MPta o

i s anmoni um bi fl : The met hod of claim3, wherein said anoni um
bi fluoride is pr d ingan amount sufficient to give 0.5 to 5 wei ght
percens fluorine®pn gai m na based on®h& wf g of said alunmina. 5.
The nethod of cl & m& or F sptBrePn RaiY fTusti 1 nd' agent is introduced by
taid 55 alumna in a solution of said fluoriding
agent. 6. The net hog‘ of cl i\ 1 or 2 V\Qerﬂei n,saidgsilicating agent is a
$d saigpoBynmrie® Sl dkane &ter said treating is
pn t h&V/jurface o A ®alUniha“by calcining in air at a
in'gr'ent on runs. At a constant TEB | evel of 4 ppmthe
ol ndigatgf that as reactor tenperatures increase,
né pel yaere b k edersi iy decreases al t hough

littTe change in no&lled e 1Y 1] Be® BeDr@&ugivity results obtained
are stitficiently hish to be pof _
2
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The results presented in Table Il show in runs 1-3, at a constant reactor temperature that productivity

56 increases with increasing TEB level, bulk density decreases, molded density remains about the same and
polymer molecular weight is decreasing based on intrinsic viscosity data. Although, the intrinsic viscosity
results are Ies_s than 20, except for runs 6-8 where the polymer was too high molecular weight to dissolve,

the melt viscosity results suggest that UHMWPE is made in all the runs, thus all are considered to be
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commercial interest. 5 Table 111 A shows the results of ethyl ene

honmopol yoer s and et hyl ene/ 1- hexene copol ynmers prepared with catal yst

m xtures contaihing the invention cgsglygglysy pfhese bi nodal honopol yners
prepared in runs 10- 13 have a hi gher Jen5|ty than those listed in Table
I1, reflecting the influence of the [err]-containing catalyst. As TEB | evel
i ncreases lifverititie Suhs AN A, copstantl (TEBI lavel \of @l syin ithec roauiis 6 rare Hr8&fialicate 1Akt as reactor
pol ymer s s hawepetdseincrégsel preductivityl afsb irfcfepsdsiLdull polymee bulk dengity gedreasen aithough liftlet 0
43, and outchingmdn mepldeSCRaNSitpris tseen. Hihg hpreductivin eeselis ebdeined nadé cuifidienty thight to gesoof
fil m coul d commgreieldnierest from at | east sone of them e.g. those having a HLM
of about520 oFabledliA shong thexgeulie etiothyline fomerolvenarsi ang otivwiaas/irhpxene rapqlymers pragared
nmodul i of Wi cqlelysy mixtures afiainiag e gypniips criahiele These RiRgral hemopglymers prepared iy ryng iPng
data is prd3dnteed hioberdensiy (thag; ospyfsted ins Table 'i'é?f@ﬁ“"?dh%@ﬂ‘t?ﬂ%?f ‘U |POs-containing

charagt eri §P st aé" fiethruth Y']y Vme's s"°‘”
di sclosed iPfi ?Wgﬁ"ﬂﬁ%ﬂ é#’rb eﬁ 'T'sbf %ﬁfé‘;‘ “é}zgg gzg‘

T oo O b REPHEEL I et ﬁ"St%%Ff'gzwa' "&?"* el ot a*é?docrfi 2
The hexavalﬁmp&brom um system ment i oned above S unusual [ n that t he
UHMAPE pol yrrer—pt oduced has the hi ghest density yet observed 20 for

pol ymer s;50f  StigidiBhing BES Preddntotd Mlirate WRLGSBHIEVEd YWEeGR tundsﬁal Wiertohidfic of polymers
correl at ed nz@e Wilie théi G@IFFAK O batalyst byReha e iakE16kedl S @b ibBdySétlthis BspicaBdn, inftCoatalyst
pol ymer  ac gridtded QitttaRigh\mbldciddr Okigit! biGetigions) 20HNMMIPE. [BeASYail- didakinyrl dEhs.t;iL &0 founBto
Anot her, | eiB8&ed36 Wit AblocuTR lwelgBtas thiscty@d of (pdly@erlih @e piel &HThe RexaNaleAt dhehiuni Sisteinhe
mel t Vi scosientjoned atioheispolsyaan thetthe\gHMWRE palyradr pradaceDasithé bighsptdensityryet eéserved
oper gt j neg ddr gobymefs cinsimilai moledilarnesight rMalesulamieigt ds bijuallyi eomelte duidhecyscositheof a
dat a 1 n Fi glandagdizpd deehligsqlutipncfttheapolymeh sccortiog to ARTM frogedutes 1020811 2ASHI0 ancl-
both 25 nd8&iBeAnoder, st eqnvantional eagire of 'n%l?Pelaywm ts ohtalned fram thadnelt vigeosityoaf ithey |
the [err] PeXpen ysing 3 Sheamsitiss Dynamico Forciiomieryorerating a2 Giaad -Heasians ipeissecendn
any of tzgegg?%gg[?%%'% £ Idatééft E‘F%ché aggﬂm H%‘:%f{;gﬁ'g&ﬁ% F{P‘Eﬁ’gﬁb@:@’t&t‘f% Eqyibg
wei ght s.**S I

(M Poi se) 8f°“ Rorm Y‘é@'&ﬁ' s °s§'2?86‘r“f PIdhT pumersy o %?!c?a sty pitin 2 §'8 range 3;

i nstances '°°"J"fw' 38 e\ Rhind- D40 Aty (@M Blide) OF a0bEBh&L: 3R
mor e spemfﬁ,:ﬁg; %ﬁﬂg%f A iaﬁ o 2 iéﬁﬂ? b %f ﬁ" o,

S mca 'tcp §§0rk§/tn9 beErQQ?%tgyter on intrinsic
provi de ha bdg aerdI ryh\Ql%' Qevﬁﬁﬁiﬁé'ﬁav ind? i IkefiridicSischeng gfdL, more
speci fi cal lsyochaally 93 17/l Lor B somB inS@AEs 1 HBLBYR St o Gonkify ozgreaércttana;tg 'gdap%tey

of greater spdembal) a94@er{sﬂ/ Bl 0.940 119 05 AW, MofeAréiratil atte EHABE di Yreater Bardd it gicc
0.950 (g/ mgmn.nore preferably at a density at greater than 0.941 g/cc

(g/n). 85 Caims 1. A method of producing a fluorided and, optionally,
surface silGatmséed al um na catal yst conposition, characteri zed by contacting
alumna with a fluoriding agent to produce a £l uorided alum na, said 40
f1uori-ded & ufrimeshod o treddigingga ifikoriderti ped, @ntloaaltzhwmmmcet@mb'mémcatab'ﬁecomposmon,

r esukti ng con?@@ﬁ?ﬁzeﬁ by eonigeting tajuinineewithis fivasiging 9gent o Rredepeya) Avpridesh alyping. igid
anbi ent 4t a éra&t"maec Wn‘“t‘ﬁ'@'“‘?"aﬁ (FEropHum3 oRENRORRNY (e @F'F‘ §‘t5“p&§'“‘t"ob°'"9

convert at Ie%?§Y t‘P ?5‘f°"t'¢?8’° amiest at at? PR (5"??? tn ‘
t he hexaval ent % ] va ent glal:ogrﬂi'r]g:—lco gk%s} p:r;entat; st. exava ot
chronm um cont a| n|n oC 'n? ° s" a If Tu A’B‘"“ﬁ AEtREd%of claim

1, wherg 415 n Sa‘i‘h% rt?dttloh% Iélmq \QM éaﬁ:es?hcﬁﬂ E@% J%Q:orﬁ@du % Mﬁ\tar%m@aﬁng agent

silicating aggiibutoR obflv dré?:Q fdth awmxrama &M&m n8rs£Tb§a ti diifch o&@nQ\é&JfaEé &9
sai d silicatigg el to silica on the surface sal alumna. 3.

nmet hod of claim1 or 2, wherein said fluoriding agent I S amoni um
bi f1 uori des. The method of claim 1 or 2, whersin said fluoriding agent is ammonium bifluoride.
50
4. The method of claim 3, wherein said amonium bifluoride is provided in an amount sufficient to give 0.5
to 5 weight percent fluorine on said alumina based on the weight of said alumina.

5. The method of claim 3 or 4, wherein said flueriding agent is introduced by forming a slurry of said
55 alumina in a solution of said fluoriding agent.-

6. The method of claim 1 or 2, wherein said silicating agent is a polymeric siloxane and said polymeric
siloxane after said treating is converted to silica on the surface of said alumina by calcining in air at a
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50 4. The nmethod of claim3, wherein said anoni um bi f | uor-de—s—provided-in-
an anount sufficient to give 0.5 to 5 weight percent fluorine on said .
al um na. based on the wei-ght of said alumna. 5. The net hoﬂm"w,lﬁlm]ﬂlm m]
wherein said fluoriding agent is iphloofgqedgly formng a :
alumna in a solution of said f|u0l’|3l ng agent. 6. The met hod “of “cl'hi M 1 *or
2, wherein said silicating agent is a polyneric siloxane and said polyneric
si | oxane akéntion susdAt Beomibistang TEB leah\oer4 poh tie sdsbitsCir wns (52 indiaath aba a3 rescord
al um na byenparatiesi ingease, @pductivity alsd 3ncreasdsPard ddfiinet ik Biensity ngieereaseasr aithaugh Hittle
t he r ange clghgd 00 moigle@(@nsity Gs spen. Tihe predudipyily adsultd abtained a2 sifficntiywhigh ¢ pesedi d
silicati ngormg@qel-ntgeqysed I n an amount sufficient to give 0.5 to 10 wei ght
per cents si | iT@ble s ehgws fthet mauitgef g‘h!t'efﬁfhWH@'Y&?e[ﬁﬁfﬁaethﬁ?"ﬁ’ -ereng earelyenetst prenatsdm
1, 2, 6 or"V""icatWéF‘E‘Wf?sé"&T‘ﬂ"'wm avantioncpalplyety Thesepiragdel homop RIppargdin pugs 1¢-o g
out in a ¥ey2 8 '9“%‘ %'t ‘Eﬁ'ht Asei 'ﬁ“’%an Eia%l' u‘ﬂ'ﬁﬂ‘f‘%&“e é'a'f‘ M’H jooR

<

BRI 16 T et T L i
out mmg ﬁEwa ?go ‘iT@ﬁ J@?ﬁuggdg ﬁng F; sél mé}?%lgo?f th% Ose av?j alg(gda%%ﬁd

sex
after whic fier eart er s Iuo I'ng agen

w

e co 05|t|on I'S
is added Ryafgyging a slurry of the thus dried corrp05|t|on in a sol uti on of
said fluortdrmg agent. 10. The nethod of any of clainms 1, 2 and 6 to 9,

wher ei s sai drng idNBuiRPddiA® phestbdlts Mast® whit i belBsaNns beManlihusual chirabtbitRE biRiyAeR
an al cohokiage &t the 0N +PF-ARO} YaiRYst Systim. % ARClodea it bobig bf ARLADPICHSIN| AR ataildt.
The met hogrodces itratifh moRcyldroesight Polysthy@snas UHMWRE.aGbrtally afedriyig,adkhsity Bnliddyto
subj ect i ngecsemisal with mniecudar weight i knisstppmbfi polymer inpitopioh iatt.i The hexagalémewbmiuROsystad.
The met hodheutfoned abiovn ig Linusukl dr thatrthes HHMWERE wrlymer ireduced hes thechighast aflensita tyet308rad0
C and t2hefas gPlymerscel rrirpiler edlogpiar iweaightreidlesdlel weightiis jusugilnfco 90thp cvisgesity] of a
prior to €@makzed deaalp sohttiep ofithe Rolymen gecaidin to #5TM praeadrigs Rrft08l @i 0-283370 anddD-
net hod of ‘QQ‘ETPnﬁ"‘fthe’mﬁé? %Q"YP'@%{PH“%?ET'P @hf\?'sw’ar woight /s ?b&ﬂ‘eﬁd’?mé e Qe'f é'?ﬁ?é'%?? thee -

of from 588YY et"fﬁ oqﬁr ing, gy 330G ber second
cocat aI sf’scf"gtmgé °8 %V ﬁ?{Bs? §b‘;§ é {mﬁ w!; or both
corrpou meg res aﬁ\g é t ’}}?ﬁg plyst is shown to
triet hyI bﬁ?éuce p ; hts ﬁr en ||e‘_sI t 8.ny o ue c%nr ece yﬁge, C%m a snmilamng?e of

sai d chrom L§Ela<§ :‘ib“v&%oiyﬁue&eér@ Fo%i J b @anﬁnv#ééﬂsﬁf tnﬁ’ﬁogé} of 33 G 4rkHRr, more
acet at e agghchtig Bbditudbd 6rath Somelihstan E@ 5(;"%?{9 Sftor Gha @"Wénsit) of b. 940’@(:(:1-%;:9) &%feater
wher ei Ry Salofd pBERGRYUFLGUE0 NS0l nﬁ)npr@taﬂav Qreidf MR bBACHED@HMIN 8B R Ghtrinsic
chrom um Liscogityy 3o GRlymSiS Sarb Nidvide EhaWhg iaRURRNR! iEdesityl O gebOHal M3 gL, 1Rorbhe
met hod of sg@iicaly 13 1€ 7Yk e M S3ke GsRIES 15 W LBt & abridityC &igrsiiter thal 0.0WDEAM mbB

I ncl uded bpsciitalipBDAl Aénsibtbif 0.940 @61 0.950D (gihhl) @noth drefb@blp at\e idgiisity piedreatert thanho gamigiia
based on tgma).wei ght of alumna. 19. The nethod of claim1, wherein said

oxygen-eont ai ni ng anbi ent is air. 40
Claims

1. A method of producing a fluorided and, optionally, surface silicated alumina catalyst composition,
characterized by contacting alumina with a fluoriding agent to produce a fluorided alumina, said
40 fluorided alumina containing in addition a chromium component, the resulting composition being
activated by heating in an oxygen-containing ambient at a temperature within the range of 300 to 900
°c so as to convert at least a portion of the chromium of said chromium component to the hexavalent

state and combining the resulting hexavalent chromium-containing catalyst with a cocatalyst.

45 2. The method of claim 1, wherein said silicating comprises contacting said alumina with a snilcatmg agent
in solution or in vaporous form and thereafter convertmg said sificating agent to sifica on the surface of
said alumina.

3. The method of claim 1 or 2, wherein said fluoriding agent is ammonium bifluoride.
50 :
4. The method of claim 3, wherein said amonium bifluoride is provided in an amount sufficient to give 0.5
to 5 weight percent fluorine on said alumina based on the weight of said alumina.

5. The method of claim 3 or 4, wherein said fluoriding agent is introduced by'forming a slurry of said
55 alumina in a solution of said fluoriding agent.

6. The method of claim 1 or 2, wherein said silicating agent is a polymeric siloxane and said polymeric
siloxane after said treating is converted to silica on the surface of said alumina by caicining in air at a
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20. The use of the catal yst conposition as obtained in_any of clains 1 to
19 for the polynerization or copol ynerization of mno- 1-ol efins.

oegebencnt al s an der Goerlache o daet & ¥En’ & " "IN ARTIRTIIN

Al umi ni unoxi d- Kat al ysat or - Zusamrenset zung, gekennzei chnet* dut ch

Kont akt i er eRemvsarhiuié withinthe!fdRge ¢t 560 tb 8@ fem Fl uori di erungsm ttel zur

Herstel l ung von fluorldiertem Al um niunoxi d, wobei das fluoridierte

Al um ni unNBxXiTihe Zebd bizdidira N, ZbmE; whitsio sdid sifkatingrigent Gnisbdintap amalnesufiitient te ghad.6ene
Zusamenset zemgwaght percentisilice hased vrtharwrightof e alemingauer st of f hal ti gen Ungebung
auf eiree Tenperatur im Bereich von 300 bis 900* C aktiviert wird, so daB '
m ndest en8 €ihp mMpthodl oticlaim Gh2.dhey 7cl wheredh paichantepling avith said piliagting agent lisseaeried jout igjan
Zust and ungesivenm aisaid ajyming,in spitsolvfioncof eaid disating agrat in@ride 6 cﬁfwm?'?qhgies Chrom
ent et t enden_Kat al.ysators mt ei nem Cokat al ysat or. 2. Verfahren
nach AnspPuche Mmetheg 9k P"yd%fs"'@"f wc%f”i"’e? %Bd‘ﬂ?'%?ﬂda%’ma@i"% rY""Elég'd Aot PARR | ds

ﬁré Sj qamec(lﬂor:te}n fﬁ' e"F’d tuo Rgenyi ager which the
nschl | ef endE oA ey fsey?ss \9 %a%en S e Ch B T RP
der Oberflac°ﬁmp°§é'°"5ﬁdalff’n *h"u"l? EP 0 166 167 B1 -

1 1 t od Of al . ale, al 0 |
. e M e s o i g i

Anspruc nmoni unbi "'noel ner  ausr el ehenden Menge

berei t gesiﬁlﬂhg n‘@thod of anflof fhe phédddihgiaithsS chardsBMbed ¥y BliditRhan Yhoiddi said alumina to a
Al um ni unNoXiphespheia® G&RosphitingtsidemM cht des Al um ni um oxi ds, zu ergeben. 5.
Ver f ahren nach Anspruch 3 oder 4, wobei das Fluoridierungsmttel durch

Bi | dtrﬁrfgo ehz1ame Awthed bi dizimmingvheren sAl almina isreabshatsin i atc300-200 * ICGR Mhgredlies contacted

Fl uori di er urgss mintstheha satiog effpblpboriniatid priot @ dontacy@itti seitt sificating egentvr Siparidind adentbder
2, wobel es sich bei dem Silicatierungsmttel umein polyneres Siloxan
handel t ud Thagwihed gipiine 1.9ihbrein spid acivationlis carBechevhatiadergpesatifie efdom@BR10f808CRe des
Al um ni um oxids durch Calcinieren an der Luft bei einer Tenperatur im

Ber ei cF¢ vith TBegnalied dodaim ¢ whareig; $3id; ceatalve- Is WBCtMéﬁﬂ/a?fﬂ?é‘P'?“% FamPoyngs 7and
Ver f ahr en né’éq‘?"‘)-‘\fﬁ’g‘m“fﬁ‘c"ﬁm@“"? oder 6, wobel das Silicatierungsmttel in

h 5 bis 10 Ge %
ST ci a%‘e‘%g%éﬁiwﬁe&é‘@ S 5 BRPHAN] urowi ds. zu er geben. 20
8. Ver f«?h‘q (ae r’l’hg% rl)% QF&I% th pr B?l gﬁﬁl&fw where\ﬁp Qa‘:fd glﬁiurﬁoc%h\ggnte#\ e'g esele%%c} frgrﬁ m

Silicafieru um ni u
Fn% t ide, Ehfor
Losung des % |cat|ex'run smiters menemgf|r ohol mit 1 bis 6

Kohl enst OH ahe Wrfhod WF Gﬁlg@ff dlihd 1Y% 18 wilbrein/Sid B6rRilim 28Hbon8AtNE g%ndé%}ﬁ&ﬁlurﬁ he

1, 2 und 6 Rbfpdind moiaﬁ Chr6kAEim PN aRibd 18458 Mot meptRinSlalah@3br | CRIOMINES -
mttel 35 n ei ner Aufschlammung des Al um ni unoxids in der Losung des

Si | i cati efalrmgs mietHoe lob aﬁUJbK:ihﬂ(bfecedmg claims, wherein said chromium component is included in an
amount sufficient to give 0.1 to 5 weight percent chromium based on the weight of alumina.

-\.._/'
40

19. The method of claim 1, wherein said oxygen-containing ambient is air.

20. The use of the catalyst composition as obtained in any of claims 1 to 19 for the polymerization or
copolymerization of mono-1-olefins. '

Patentanspriiche
45
1. Verfahren zur Herstollung einer fluoridierten und gegebenenfalls an der Oberfldche silicatierten
Aluminiumoxid-Katalysator-Zusammensetzung, gekennzeichnet durch Kontaktioren von Aluminiumoxid
mit einem Fluoridierungsmittel zur Herstellung von fluoridiertem Aluminiumoxid, wobsi das fluoridierte
Aluminiumoxid zusitzlich eine Chromkomponente enthélt, wobei die erhaltene Zusammensetzung
50 durch Erwédrmen in einer sauerstoffhaltigen Umgebung auf eine Temperatur im Bereich von 300 bis
900° G aktiviert wird, so daB mindestens ein Teil des Chroms der Chromkomponente in den sechswerti-
gen Zustand umgewandelt wird, und Mischen des erhaltenen, sechswertiges Chrom enthaltenden
Katalysators mit sinem Cokatalysator. .

55 2. Verfahren nach Anspruch 1, wobei das Silicatieren das Kontaktieren des Aluminiumoxids mit einem

Silicatierungsmiittel in L&sung oder in Gasform und die anschlieBende Umwandiung des Silicatierungs-
mittel in Siliciumdioxid auf der Oberfléiche des Aluminiumoxids umfaBt.
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fUhrt wird, wonach di e Zusammenset zung getrocknet und anschl el end das
Fluoridierungsmttel .in Formelner Aufschla mmung der so g m mﬂmu"”“l
Zusammenset zung in einer Losung des Elou&ré1 1g+§1 rungsmttelglm u

wird. 30 10. Verfahren nach el nem spr~che 1, 2 und 6*bi% % Wobél
das Al um ni umoxid mt Ammonl unbi fluo- rid und einer al koholischen Losung
der pol ynergenyesahex adth AhdprotAn oliitd, #6ien 65¢Hsh BePdendAbicitie@hgsmter v Aminiiumbliiliorid
Ver f ahr en nachhneéunem der vor st ehenden AnsprUche dadurch gekennzei chnet,
daB das Al um ni unoxi d 35 zusat zl i ch ei ner Phosphatierungs- oder

Phosphi t i erainygafabeength ungpruch Bewobeirdae Ammbrighobifibrid iVeinérasreichendoo MeAgesimraitgdstolit] ,
wobei das Al uwird)iuon®X bid SaGewceq Filaxfatf deei AlB@iDiumedd, b&zoger aif dascGewichhdes Aluminium-
anschl i el end oiids, 21 engsbermret hanol i schen L6sung von Phosphorsaure in Kont akt
gebracht wird, bevor es mt dem Silicatierungsmttel oder dem

Fl uonidi er Lﬁngg?ﬁah@enach Ansasieh Sleder fenphetdes Fiyprdiprunganitied duyely Bilgpngeainer,ddsghldmmung
Anspruch 1, \/\B?fé'““ﬂ?“é“%@? imginet Lfisenorses F@?rﬁgwnmbmﬂvhww 500 bis 800 C

durchge-"f Unrt wir Ver f ahren_nach ‘ﬁ wobei der Cokatal sat or
unter O gar?ob 'T?B’P;i‘?g:ﬂ u’f‘lgﬁj;guﬁc?dtﬁrﬁ Bel| ﬁéﬁ‘ be' s“'ca of :::l’:‘s
ausgeV\A hit i Soxuds rch n der %e per%}gn’l relc von 5 b |lil’i§:1md|o-
Cokat al ysator i fﬁ)‘vfﬁo AR he eIla i) ren nach e nem er
vorstehe den ﬂnsp vvobel di e Chronkorrponente unter Chrontrioxid, 50.
Chr omac et aty, UPgafrdh QQGN Ms&rhchav B! JoveS lat oGRSl ﬁ%.d%ﬁ%&kr&‘éh&ﬁ% WRhge
AnsprUche 1 Dbjgpwohaet WaDSGH 08SisS1 16 g BP A QB4 Bewléht B4 Ruminiumoxids,

Or ganochr onvegbirggbgmg Mt Chromin einer geKl ngeren Wertigkeit als der

maxi mal en Wertigkeit von Chrom handelt. 55 18. Verfahren nach ei nem der
vor st 'ehendan Wermpiehiain, Angginl 1, dj ©odeh 7 owabeir dak IKdnta@erbr mR idad ISilidatiBruRjsiitBNin ofen
Menge ei nver | sufihiznmonh ded aBndniedoxiOs th dei 9 sing@esvSiichtidtmgemitteld zing@rAli@bdl mita bis
Gewi cht des Ab dohlenstoifatonied siyrcikgefijedbeind. 15 EP 0 166 157 Bi

1 el 1 “tL" 11 C L M S 19. Verfahren nach Anspruch 1,
wobel di e dauVertahret hideh [sinpm alet ingertichad. 2 ufid 6 bis 8, wabgi, day/Kenlaklieterhmit dem Sificatigrungs-
ei nem de¥ Ans F'?Jc'n@mzr Mf@hlimmemm@ﬁﬁwuw@a|-}/@eatté$uz9|§aﬁwﬁiﬁq1§%w§m'§e'# dyrchgpe
Pol yneri sati o h'?)d@é’? iAeAUPARaNEAU0S 9oUaskSt pdppnschlipfiend das Flucridiepinesatited ins
v 1. Un ‘?"Bc%’l? ?ilﬁ'?'ri? gAYRCkRIP) GBI MERreNa iR toley, LasyRg s iivaddife

fluoree et, @'rllcat~e en surface, caract6ris4 en ce qu'il

consi st & b He{lér{aﬁren aré:h GAbn ?lf} Angg cheqI drbe bis'Y Sfobel 9 aﬂ&rﬁit w%gxiJ | HR&%&tumrLifI’]Bg
pour pr odui T egdi toH tldGristiet 26 ﬁ%dérg)% Sref %Q&n rt]'PJt § G5 worben

outre, un congp se chrone, tiron r~su ac Ivee
chauf f age dans une atnnsphere renfernant de | oxygene a

11. Verfahren nach einem der vorstehenden Anspriiche, dadurch gekennzeichnet, daB8 das Aluminiumoxid
35 zusitzlich einer Phosphatierungs- oder Phosphitierungsbehandlung unterworfen wird.

12. Verfahren nach Anspruch 11, wobei das Aluminiumoxid an der Luft bei 300-700°C calciniert und
W anschiieBend mit einer methanolischen Lsung von Phosphorséure in Kontakt gebracht wird, bevor es
mit dem Silicatie_rungsmittel oder dem Fluoridierungsmittel in Kontakt gebracht wird.

13. Verfahren nach Anspruch 1, wobsei die Aktivierung bei einer Temperatur von 560 bis 800 C durchge-
flhrt wird.

14. Verfahren nach Anspruch 1, wobei der Cokatalysator unter Organoborverbindungen und Organoalumini-
45 umverbindungen ausgewdhlt ist.

15. Verfahren nach Anspruch 14, wobei es sich bei dem Cokatalysator um Triethylboran handelt.

16. Verfahren nach einem der vorsishenden Anspriiche, wobei die Chromkomponents unter Chromitrioxid,
50 Chromacstat und Chromnitrat ausgew#hit ist.

17. Verfahren nach einem der Ansprliche 1 bis 15, wobei es sich bei der Chromkomponente um eine
Organochromverbindung mit Chrom in einer getingeren Wertigkeit als der maximalen Werhgkelt von
Chrom handelt.
66
18. Verfahren nach sinem der vorstehenden Anspriiche, wobei die Chromverbindung in einer ausreichen-
den Menge einverlsibt wird, daB sich 0,1 bis 5 Gew.-% Chrom, bezogen auf das Gewicht des
Aluminiumoxids, ergeben.
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dans | adi t eifiyesuradiagmoniurgli t agent de silication dans un al cool conprenant de
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revendi ct it8pecddé splopfa fsvead‘@t'%@nf logeab jedif Bifioruge digrarponii esbhprfvian uag Bvantitg i ¢
agent de sioPifiveapipay audi0.54 5% 98 H°'6%‘1?\f|”%’ QaHEme. I35HPS 17 I8 p&'gs F%I'G‘i"'teé"“a\'"&m ne
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d' ammoni Umggtiaditd Qlufite Yat edlcimkliérO8dnk AHIE 2 ARe %ﬁp@?&ﬁl%cdﬂﬁhmngl §amme de 500 2
t ~tra6t hoxwss-c.| ane. 50 11. Le procede sdl on |'une quel conque des

revendl cations. pr6cedentes caracterise en ce qu'll consiste a sounettre, en
outre, | adilberaxbdénsaivd Ia ravendicationt 1 1Ze0ut 6 dahs pdtpa Péuitt agbrit @8 silivatiche of Uil fontudd | ON.
12. Les pr omdanbté seffisante lpeurraeoirdl i 1% eropvidk He diicescalcalépmt lolpaids deel'abdmingi ne est
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f1 UST at i on.dansgm alcool comprenant de 1 & 6 atomes de carbone.

9. Le procédé selon I'une quelconque des revendications 1, 2 et 8 & 8 dans lequel ladite mise en contact
avec ledit agent de silication est mise en oeuvre dans une bouillie de ladite alumine dans ladite solution
dudit agent de silication aprés quoi la composition est séchée et ensuite ledit agent de fluoration est
ajouté en formant une bouillis de la composition ainsi séchée dans une solution dudit agent de

45 fluoration.

10. Le procédé selon I'une quelconque des revendications 1, 2 et 6 & 9 dans lequel ladite alumine a été
traitée avec du biflorure d'ammonium et une solution alcoolique de siloxane polymére de tétraéthoxysi-
lane.

50

11. Le procédé selon l'une quelconque des revendications précédentes caractérisé en ce qu'il consiste &

soumettre, en ouire, ladite alumine & un traitement de phosphatation ou de phosphitation.

12. Le procédé selon la revendication 11 dans leqiisl ladite alumine est calcinée dans I'air 3 une

55 . température de 300 & 700°C et est ensuite mise en contact avec une solution méthanolique d'acide
phosphorique avant la mise en contact avec ledit agent de silication ou ledit agent de fluoration.
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pr6cddentes dans | equel ledit conposd de ro chrome est choisi parm le
trioxyde dé bnhproeAdé splomlagevendication 1 fang frgudl dedit coqatalypeyy est ghoigl Rprgiirles composs.de
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d 6 d h
s Pl e el R e B s 132
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0,1 a 5% en po de°'€ rorre ca es suf p0| al um ne. ™19, Le

proc6d6 sehopy, br%oéd@‘é%ﬂl n qlisEbnduetRY Fovbriefbiihs 1 30{s! dandtieieP BEPE&np%%‘éseém

de |' oxygeneeqsh céfpolé & (Ehron%QJrgahlqbbt dybit I8 EhrbiRe 8 6nd Valeh@IMIEHRUL A4 vaibRce maximale
cat al yseur cgdiR clengnue dans 1'une quel conque des revendications 1 2 19

pour | aspol ym-risation ou |l a copol yndrisati on de nono-1-ol 6fines. 25 30 35
40 45 50 8. (e procédé selon I'une quelconque des revendications précédentes dans lequel ledit composé de
chrome est incorporé en une quantité suffisante pour avoir de 0,1 & 5% en poids de chrome calculés
sur le poids d'alumine. -
{_/ 20 19. Le procédé selon la revendication 1 dans lequel ladite atmosphére renfermant de I'oxygéne est de I'air.

20. L'utilisation de la composition de catalyseur comme obtenue dans I'une quelconque des revendications
1 & 19 pour la polymérisation ou la copolymérisation de mono-1-oléfines.

25

35

50

55

17



