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SURQRTY Ohetilifidd ahd8uMih Bolynibhs of high MeRébglance with the present invention,
i nproved pol ynerization catal ysts conprised of chrom um oxide and supports

cont ai ni NnGummary®t tHddhwentén Sil i ca, titania, thorla, alumna, zirconia or

al um nophosphates are provided. A catalyst of the invention is prepared by
first conbi n agochice Mithitheoptbsaat isvastiob,impisvsdyodlymerivhation | caeljists nondprikedoaithiomibmer .
The cat al yxde gnd supordsicon®ining ere ormprecgfrsilitae ttania, tihoria alvminal zirsmlator sladigarthegphdtesom
f or mat es, aeeqvided g\ catalyst eftthesinvepion de prdeased tytfire rcambiningaehuontignl pxide ehdsheosuppdrik al |
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45 ~ mixtures thereof and activated. The resulting catalyst has increased polymerizafion activity and polymers of
increased melt indexes can be produced using the catalyst.

The impregnation step of the present invention preferably comprises mixing the catalyst with a non-
aqueous solution of the metal salt or salts utilized followed by removing the non-aqusous solvent from the
mixture.

50 In another aspect of the invention, processes for polymerising at least one olefin monomer using the
improved catalysts are provided. In a preferred polymerization process, the activated metal salt impreg-
nated catalyst is reduced by contact with carbon monoxide and used with a cocatalyst, i.e., a trialkyl
aluminum compound in the presence of hydrogen. Copolymers produced, e.g., ethylene-hexene
copolymers, have low density and high comonomer incorporation sfficiency.

65 It is, therefore, a general object of the present invention to provide improved polymerization catalysts
and processes for making and using such catalysts.

A further object of the present invention is the provision of improved supported chromium oxide
polymerization catalysts having increased activities which can be used to produce olefin polymers having
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for exanpl e, iimatdoidaree wih deCirodaat itvahtiohlOa suppdrfd ,chdriumi Gditd dialyat dvidhaaor the typés
al . The cat abspaie8 apive GiiReatbd WhereB\Cit isVimpeghatdy with laankit kalioseletted fonl fdraies, acetates,
process. 4&i hitrates, Shiprjties, tchloeie land/ Bydirdxidess ofgiall tretdisC ikalal earth otal$cand afisadrysstharedtan
be pr oducedAftarisadh mgtal salttilnpregnationche catalyst is activated. While any of these alkali metal or alkaline earth
metal salts or hydroxides and any mixture of such salts or hydroxides can be utilized, the alkali metal salts
and hydroxides are preferred, with lithium and sodium formates, acetates and hydroxides being the most
preferred. The term "salt(s)" is used hereinafter to mean both the salts and/or hydroxides.

45 A particularly suitable technique for impregnating the supported catalyst with the metal salt or salts
utilized comprises mixing the catalyst with a solution of the salt or salts and then removing the solvent from
the mixture. While the solvent can be aqueous or non-aqueous, a non-aqueous solvent is preferred in that
the porosity of the support is protected from the high surface tension of water. Of the various non-aqueous
solvents which can be utilized, alcohols are preferred with methanol being the most preferred.

50 In a preferred preparation process of this invention, a silica-titania supported chromium oxide catalyst of
one of the types described above is prepared and calcined at a temperature in the range of from 400°C to
600°C. The catalyst is then combined with a methanol solution of a lithium or sodium formats, acetate or
hydroxide, or a mixture of such salts, and the resulting mixture is stirred at a temperature in the range of
from 25°C to 70° C for a time period in the range of from 5 minutes to 60 minutes. The methanol solvent is

55 then removed from the mixture by evaporation followed by the calcination of the treated catalyst in air at a
temperature in the range of from 500° C to 700° C.

The quantity of metal salt or salts utilized in the non-aqueous solution thereof is such that the catalyst is
impregnated with the salt or salts in an amount of from 50 to 500 micromoles per gram of the caialyst,
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so flushing treatmerlt the catalyst is kept away from confact with either carbon monoxide or oxygen.

The cocatalyst utilized is preferably a trialkyl aluminum compound wherein the alkyl groups have from 1
to 10 carbon atoms, preferably 2 to 4 carbon atoms. Trialkyl aluminum compounds are preferred for use as
cocatalysts because they are effective in improving polymer properties, such as, for example, suppressing
polymer density during polymerization. The most preferred cocatalyst is triethyl aluminum.

56 The triatkyl aluminum cocatalyst is used in an amount within the range of 0.5 to 4 parts per million
(ppm), or milligrams per kilogram (mg/kg), based on the amount of diluent in the reactor. Preferably, the
cocatalyst is used in an amount within the range of 0.5 to 3 ppm, and most preferably, within the range of 1
to 2 ppm, for cost effectiveness and best polymer properties.
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pol ymer produced can be recovered, treated with carbon di oxide or water,
for exanple, to deactivate residual catalysts, stabilized with 20 an
anti oxi dent such as butyl ated hydroxy toluene (BHT), and dried by

conventi é&hal nethods to obtai.n the final product. ‘Hydrogen can be used in
the reactor as known in the art to provide sone control of the nol ecul ar
wei ght of the polyner. In a preferred polynerization process wherein a
copol ymer is produced, the netal salt inpregnated catalyst is reduced by
hi gh tenperature contact with a reduci ng agent, preferably carbon nonoxi de,
then 25 *Tonbined with a cocatal yst and used to pol ynerize conobnoners,
e.g., ethylene and hexene. The pol ynerization reaction is conducted in the
presence of hydrogen to produce copolynmers of |ow density and to bring
about hi gh conononer incorporation efficiency. If a reducing agent other

t han carign nonoxide is used, higher anmounts of conononer are needed in the
reagtj on zone to achieve similar amounts of cononomer incorporation into
the resultant copolynmer. Generally, the calcined catalyst is 30 directly
subj ected to the reduci ng agent at a high tenperature although intervening
steps may be enployed if desired. Wen carbon nonoxide is utilized, it can
be enpl oyed at tenperatures between [err] although it is preferably

enpl oyed at tenperatures in the range of [err] for best chrom umreduction
The partial pressure of the reducing gas in the reduction operation can be
vari ed from 35 subat nospheric pressures to relatively high pressures, but
the sinplest reducing operation is to utilize essentially pure carbon
monoxi de “at about atnospheric pressure. The reduction tine can vary froma
few m nutes to several hours or nore. The extent of reduction can be

foll owed by visual inspection of catalyst color. The color of the initial
activated catalyst is generally
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orange, indi-cating the presence of hexaval ent chrom um The col or of
reduced’ catal yst 'is blue, indicatigmo487 it al!l or substantially all of
the initial Hexaval ent chrom um has been reduced to | ower oxidation states,
generally the divalent state. The course of the reduction of the
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The cocatalyst uti%ized is prefer3bly a triaByl al uni¥féf conpouRd?wherein
t he al kyl groups ve fromlto carbon at , pref y 2 to,4_carbon
atons. [rial kyl apﬁninun1conpounég)are prefegggd for S%%RLS cocaPéFysts
because they are gf fective in inpypving pol yger properddes, suchijag, for
exanpl-e, suppressing polyner density during polymerization. The nost
preferred cocatalgyst is triethyl z8 um num 553 The siical kyl akugi num
cocatalyst is used in an anount within the range of 0.5 to 4 parts per
mllione(ppm, A lligrans per X | ogram (nmgbkg), baske®®n the amdunt of
diluent in the reactor. Preferably, the cocatalyst is used in an_anount
within the ranglf 0.5 to 3 ppm2%nd nost pP&ferabl y,43@% hin thé:-Pange of
1to 2 ppm for st effectiveness, and best | ymer pr ties. EP O
457 236 Bl Rel atd ely high Ievel§a%f hydrogéﬁ8are usedﬁﬁﬁfthe §‘6

pol ynmer#zati on cess with the ajpve descriggd reduceg gatal yst japd
cocatal yst to achieve high conmononer incorporation efficiency. Preferably,
the hydrogen is present in an anmount in the range of from1l nole %to 2
nol e % based on the total nol €s of conononers used. 5 In order to
further il lbstireatoa tehgspr epar chfariwndxide oh &heihielgritedieasappsts of
the present iMiemri;oR,.58h8i) oprepdrrg dnamglesdanee gvitdn U.Bhe Ppaedkcul ar
conponents aftPcax.BNp3PI2utPI¥ieH- in the exanpl es are meant to be '
illustrative of the pres?nt énveniion and got Iin1ti4h t hereto. Exanple 1
10 Test porfitfETCESt QEy P HE™ ¢ (ﬁg;ﬂ&?tﬁ sePEBeR | t.ﬁspiﬁgfeﬁ? No.

3, 875, 029 t o ATV 3E3NBr PEBOB B oE TGS BEFoRF AR L EE SN a

Silhga-tit anigy (et ¥y lt)i.o?UQQPf{edgLHdtf 1580 1L 8oL EgKE Ca0Cdgided nal kgbi et al
salt and gahgg; | at [err] were Inpregnated wth-various quantities of
sodi um format'e. "The catal yst had a pore volunme of about 2.5 cc/g and a
surface ar ¢h mftearindnied55A hecstdandee withr agmHt L238-68T e comdiitddnlB. out by
conbi ni®g net hanol solutions of sodiumformate with the catal yst portions,

stirring the resultant
: From Table | it can be seen that the activity and polymer melt index are appreciably increased when a

catalyst of the present invention is utilized.

45 BExample 2

The procedure described in Example 1 is repeated except that lithium formate was used for preparing
the catalyst in lieu of sodium formate. The results of these tests are given in Table i below.

50

55



m xtures for about 30 m nutes and then renoving the nethanol by
evaporatnon ‘The salt inpregnated czgpq% ?,t portions were reactivated
by heating in air at a temperature of [err] for 5 hours. Each of the

i npregnated catal yst test portions were used in ethylene honopol yner

pol yneri zation reactions carried out in isobutane solutions at [err] and
3895 kPa (550 psig). The polyner fro®ABEhIP0 pol ynerizati on was recovered
and tested for melt index in accordance with ASTM 1238-65T, condition E.

The activity of the catalyst in each polynerization was al so determ ned. 25
30 3 40 %5 50 @D yst1EP O 457 B8+ 65 Wrdma Qfi dylagse tests are given
in Table | bﬂ‘@gg‘dlﬁ@:gﬂ—eatm%————?mmm ti 9 ymer

Condi tions3 Quantidniuaf2, Induction Run Time, Activity, Melt

Pol yner Sodi mb@romoles UifductPeniod, Mim.Ti neMin Acti vig/Ag, - hrMel tIrddex4

m cr onol es Na/ g Period, Mn. M n. g/g - hr. I ndex4 0O

30 72 © 3620 300.7 0 64 395030 0.6 64
3950 0.6 15 65 20 45 5690

1.4 87 65 20 20 53 455110 9230 2. 0 2%?

109 20 4320 1 217

20 15 54 86 4980 et 2.5 326 3% 5008: 45 2.4

130 1870108 1.6 434 35 55 30 5080 190 2.3

124Q__ 1.4 1 The catal yst was chrom um oxide on a silica-titania

support 30 (1266 Cr; 2.5% Ti) prEpared in aétordance4@ilbh U.S. Pdient No.
3,875,079 to Wtt. 2 Mcronoles of sodiuminpregnated into catal yst pri or
to activation as3&bdi um formate pe¥> gram of c@fal yst. %940 -6

1 The catalyst was chromium oxide on a silica-titania support
(1% Cr; 2.5% Ti) prepared in accordance with U.S. Patent

2 No. 3,875,079 to Witt.

2 Micromoles of lithium impregnated into catalyst prior to
activation as lithium formate per gram of catalyst.

30 3 polymerization carried out in isobutane at 109°C and 550
psig.

4 petermined in accordance with ASTM 1238-65T, condition E.

, 35
kz From Table Il it can be seen that the catalysts treated with lithium formate resulted in appreciable
increases in activity and polymer melt index as compared to untreated catalyst.

Example 3

The procedure of Example 1 was repeated except that various alkali and alkaline earth metal salts were
utilized. The results of these tests are given in Table Il below.

40
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3 Polymerization carried out

it can be seén that the activity and pol ymer
i ncreased when a catal yst of the present

in isobutane at [err] and 550 psig. 4
Determihed i n accordance with ASTNtE @38y 85l condition E. 40 From Table |

mel t

i ndex are appreciably
invention is utilized. 45 Exanple

2 The procedure described in Exanpl e 1TABtEM#lepeat ed except that [ithium
formate was used for preparing the catalyst in |lieu of sodiumfornmate. The
results of] these S are given in i 20 55 6
Bl TABLE Ih—cas aggt%?stl PULfJ ﬁmrﬁaubﬁcgﬁ Ghes Polglgerlﬁleﬁlﬁ ?(2

Pol yieT 5 Li|Shit Useg Quantifyh g jctIndyption” | Aty Timenlin. | Aefivitwe/aphr- | Mel t

m cronol eq Li/g _ panqrseplesig| nPeriod, Mip g - _hr, ndex[err] 10

0 LiAcetate | 30 218 264 56950 49700. 6 b5 25

20 Li N&5 2165230 40 2.2 860 2600 15 28 52
5000 LiGH4 15| 108217 20 1550 5245 5880

2.3 216" |LioH 10915 20 47 46 4818970 3.5 20 324
15 Li O 0 360040 15 :F. 6 14The cpt al ¥ was| chr on3.0m oxi de
on a silid&a@%ani p suPport |25 15 (19 Cr; 58. 5%(Ti ) M7@pared i n a¥2ordange
with U S |E@Hent Np. 310875, (79 & Wt. 29 cr ool e§25@f | i [ hi um 1-9pregngt ed
i nto cajallydomeatd of toldctiJati 8 as|litHmfo matéo gr am of‘EataI yst .
30 3 Pol yifé2iCkat i op cal®i ed|out ¥ n i 3obut &Re at [erP and 550 ps?rg

Det ¢r i ned @N%%ccof dant®8 wi th A¥M 1238- 65?‘, cohdit P& E. B5 Froff Tabl el
it can be |88t hat tr7cat 4l ysid treated? th |th| hforfate r&6ulted|in
appr eci abl gi:r?BtF ages actfi vi an pol)z t Pfdex ak conpdred to

unt r eat2d g,ﬁr‘x% EX l e|3 11 5600 16

25

1 The catalyst was chromium oxide on a silica-titania support (1% Cr; 2.5% Ti) prepared in
accordance with U.S. Patent No. 3,875,079 to Witt.
" 2 Micromoles of salt impregnated into catalyst prior to activation per gram of catalyst.
3 Polymerization carried out in isobutane at 109 ° C and 3895 kPa (550 psig). -
* Determined in accordance with ASTM 1238-65T, condition E.

30

The data presented in Table Il illustrates that various alkali metal and alkaline earth metal salts can be
utilized in accordance with the present invention.

Example 4

45

50

55

The procedure of Example 1 was repeated except that ethylene-hexene copolymerization reactions
a5 Were carried out. The results of these tests are given in Table IV below.



40 The pr ocedure of Exanpl e 1 was repeated except that various alkali

al kal'i ne earth netal
given in Table I'l]

EP O 457 236 B1 TABLE I11

and

salts were uti gppagz 23681results of these tests are
bel ow. 45 50 55 7

Catal yst[err] Pol ynmeri zati on Conditions[err] Pol ymer
Melt Index[err] 5 Salt Used Quantity[err], I nducti on Run Ti e,
Mn. Activity, g/g - hr onol es/ Per| d, M n. Li ,Acetate 216

20 50 3% T 8 28, 5éer$ 216

40 | 100 228680 6 o o 6 2. 217

20 5 50 g "b240 3.030 gi OH 109
20 46 4970 ' 3.04i OF 360

15 47 MO0 @ N w o 30 [&r] 217

15 58 Rausdo § ¥ 8 2 3.2 mg 109

50 o 90 28%0 % % % % 1.3%K Fommte. 217

30 120 28RS © © ©° 31 785 jerr’B 109
15 58 3730 1.18errl§ "{:" 109

10 53 = o030 0.8dJerrfy " 217

14 52 B EAT40 o © o o 0.7 Aget at 109

20 15 60 > 1 O @« & © 0.79W Fermat¥® 217

15 . 62 o] o @ 3 & 8 038R0 Ww Ngrate 109
11 4 49 al o690 1.68 Thé catd yst was
chrom um oxi de on a si®|ca-titania support (1% Cr;® 2. S%Tl)hpr@pared in
accordance with U.S. FReremt INo. 3,875,079 to Wtt .f2 Mcrorml ef of salt

i npregnated i nto cat al-gst eprj or to activation per ramcof CHt abyst . 25 3
Pol ynmeri zation carri ed§puf Bh i sobutane at[err] ar? kPa (@50 psig). 4
Determined in accordarfe Hh ASTN 1238-B57% condi®ion®E. Toe &ata

presented in Table 11§

earth netal salts»tan
30 ExampPe 4 Thec§

et hyl ene- hexene oI

N

& 8

>

30 '§‘

Q

3]
. 35

v/

40

(]

»

% >

-4

o

&

L]

3]

50

zpan S

Quantity of

Sodium2
micromoles Na/g

*us

Run Time,
Min.

Induction
Period, Min.

0

m
<

15

26

™
™

25

39

o
<

10

52

40

20

65

1 The catalyst was chromium oxide on a sili

U.S. Patent No. 3,875,079 to Witt.

2 Micromoles of sodium impregnated into cat
mate per gram of catalyst.

3 polymerization carried out in isobutane a
4 petermined in accordance with ASTM 1238-

redt e® t Mt YarPous algal i Hret ady afld aI kal i ne

t# i zed in accordance wigh t@@e pr®segt invention.
Exanpl e- 1 was repeateed exgcept &t hgt

pri zation reactions

From Table IV it can be seen that the copolymer melt indexes are increased when catalysts of the

55

present invention are utilized.



were carried out. The results of these tests are given in Table IV bel ow
35 40 45 50 55 8 EP0457236B1 [eélﬂi\?f]‘i ggble IV it can be seen that the
copol yner nel't i‘ndexes are increased en catalysts of the 55 present
invention are utilized. 9 EP 0 457 236 Bl Exanple 5 Test portions of
activat ed exahpid ySsts of the type described in U S. Patent No. 4,364,842 to
McDani el et al. conprised of chrom um oxi de supported on an

al um nophos pTest mrioel ectivatéd datalysts biche tape desaibediih U Ratent No.d@,354,842/tu M Depief et alt he
supppr t = comprisedielr chrominpy exiglecsierdrtad anranaluninoplosphatersuproitdtse mble |ratio lof phesihete et e
and ?o’dFurﬂuffwnmﬁ'@ supppet F ) enpreaimpiogentegewith vedqus iquantitis tof lifpium derivatei angy sodium
met hanol desmete; Thadmerpangtines Wwpre ieaicied eih by Serdhining methanelt selutions phthe,jlitiiym; and sodium
catal yst [Umelp §hlte witt e catplysy perfigos, sivting e reuitantpiipresion 9 minyites ang thereemayleg theren
removi ng t“P?@‘aPFéPha‘f?B‘P’atB T@ ‘dF‘B’P?’Bﬁd catpjyst ?é'i WmP??dfeé?g’ﬁ%‘?'@EchMth%"'ﬂ?%l“ af é%i

portlons hatlng |na rat ure of r
it m #
(i et hyl bqg e T °e'§¥"éﬁ Qt" o i %aﬁ% gk 8 on
reactions ag IQ wntﬂ T*llnlzééjgﬁcg :\&gﬁeﬂz oﬁe‘ta%g es e

psig). The Fecovere

hi gh | og d rre |nc§'ex I'n accordance w '?'ﬁﬁak%& 38- 65T, condl t| on F. The
acti i ty of the catal yst in each polymerization was al so determ ned. The
resylts of these tests are given in Table V below. 15 20 25 30 36 40 45

20

30

50

56
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50 55 10° .EP 0 457 236 Bl [err] From Table Vit can be seen that the
catal ysts of ‘the present inventi on gl g? significant increases in

pol ymer high 'l oad nelt indexes. EP 0 7 236 Bl Exanple 6

Et hyl ene- hexene copol yners were pr epared in a continuous particle form
process by contacting the catalyst with the nononmers in a liquid full 1oop
reactor having a vol une of 123 gallons (87 liters). Isobutane 5 was used as
the diluent, and occapi I¥_b hydrogen, was i@t roduced into the reactor.
The r eact or tenper at ‘Er St gt E%r rg aﬂd ﬁne pressure was 4 Moa (580
psi g') Até st eady sta =C itlons, e Tsobutane feed rate was 46 |/ hr, the
et hyl ene feed rate was out 13.6 kg/h (30 I bs/hr), and the hexene feed
rate was varied to co ol the density of the product polyner. Polyner was
renoved fromthe reacﬁ at the rate of 11.3 kg/h (25 Ihs/hr). 10 The
tests were conducted Anfi ng to the foIIovvi ng procedures: Density (g/m):

ASTM D 1865-68 and AST: 928, jgo t| : Beterm ned on a conpression
nol ded sanpl e, cool ed 2 diyo d m nwse, and conrditioned at
room-tenperature for a 4(5' miRut &s '?\/bl‘t“ Iﬁ'dex (NE): ASTM 1238- 65T,

Condition E. 15 i Coad Mel t Index (HLM): ASIM 1238-65T3 Condition
F. Three,gatal ysts vver répared froma silica-titan,a gupported chrom um
cat al.yst which contai n§{&5,jwei ght % titaniumand 1 [ g'gt % chwomi um The
basic ;cat al yst had a pg olimRof Fab@it K. 5&c/ g @d § surfdle area of
abo YSOO square neter gram The catal ysts are ges@ri bed “terei nbel ow.
Catalyst A was used asg ntrol catalyst. 20 Cat lygt A @Activated in
dry air for 6 hours; c& Ied to 370 Cin nitrogen; - atgd wi t 10% car bon
nonoxi de/ 90% nltrogen at rr] for 2 hours; cool ed i trogenafl psh to 150
C over 6 hours to re e>: Cat al yst B: 600 g of atglyst Vs [ xed with'
a nmet hanol solution o Ee_-dod.l um formate, then dried i Ea gacuummve

over ni ght at [eg] | eg 290 o cwonw eswof @sodi unk per, gram@f gat al yst.
25 25 g\i n activated in dry air atﬁ[eg[] for;yg hour s.

i B
59 6 8 s 8

* %ggvmmmmg gg g%
eS8 8838 gy 57
ifjlsdcesss T3 §E

. i35 1§, ;!
“ 5 3 8873
.. g 5. 884

22 8 HEEEREE

° fEdg ° ® 828333 |49 2%
34§ 32;33

: ;8 8 8 s

. 8s) sssss |2355%
TN ERRRNERERE

5 8 g & & & 2 5§38

. 459 @ aaasg |[FESEC

From Table V it can be seen that the catalysts of the present mvent:on bring about significant increases
in polymer high load melt indexes.

11



Cat al yst 'C: . After activation, Catalyst B was reduced by exposure to 10%
carbon honoxi de/ 90% ni trogen at 378p gqkPhsegiours. It was then flushed with
nitrogen dowi to [err] over 6 hours to renove excess carbon nmonoxide. The
above catal ysts were utilized in the continuous |oop reactor described
above to fxapgé e the 30 ethyl ene-hexene copol yners. The copol yners were
then tested to-determne density, M, HLM and other properties as shown in
Tabl e, VI bel Ethyler@hexb@e ddpolyders wetb2preparelin @ cdfiiucd Baridle foum pioceds bw epraactingothe of
runs’ 5, 8,caBlystrwith 1@ manomess inraliquid tulidood reaatdr favinga velimanes 128 gatienke(8T tere): Isstiutand ar
condT T 6nswasispd % il digatn and) oprasienelly, dwerpaen owasnintropigeyl intg Hibavseaciat t The (yeactor
sodi um t r cePReFRiER Vas §al tak 8343, andnihg REsssurd wisot Mpe (R0 pslg Abéle%"érs‘%ﬁ:f:?"s"i'?"ﬁ tean
t he cont r dfobetanefpaddst wasrGy, fo oHyiernfoqdata was ghout, 188 kgh S0 hshngrad thedexant fead

wei ght di s’?‘P P”B%‘faf'%m %’“’PHB‘T density pf IH?P'PH‘&* PH"@’P?érP° R Yagyemaxed fim the reactor aphe ()

457 236 Bl’aT treat n’groves t he |ncorporat|on
ef fici ech 0 \rﬁr %@ fgg ng pr %edmon rbeetermme%ecgah ae ression
Suppr ess t,n " ? Yol X{%gmg; %elhéc Gorh el mi’a

runs 5 vs.4 sane reac or cOo I ons.

t he presenceMQ, In x(ﬁf) %Irgqg EZOEA onQOreduced catal ysts usual ly di spl ay
decreasgd refphL Q%Hnﬁex(ﬁLﬁ%'ASﬁh Q‘&ng,%Mm:( TEA) usually has little or
no effect. HAWGY Glhalystst wers pREASY L£tidha Suppdrted Qﬁoﬁi@ﬂ'd&ﬁzﬁtmt&%med 5
cat 3L yst s yaRhes SitaRluh QB haamdﬁ éﬁr&ﬁmtﬁybasﬁwaﬂwm@da P Voltithe bPabbit@.5 cclg and a
‘cocat al ystglriabh tafea b Boobil 500 sqlre 1818 )pet rafiAThel1ataly 18 Aret daddiibéd hekdiBelpw. CCuBNSEA Of
TEB, it aockasasdd\ss babimcl cally®. hexene to suppress the density to a sinmilar

| evel . 4gonp&etalpg Ar unAdivdteSA)dnt air foti6 hdurg; Thdijd, to 330 1C imaéhegent trédated with|10%%arbon
‘hydrogen, or run 2 (mhbokxidé/@0% oithoden @flEZB)C fdo @tHourssedaglediin nitrogaml flustoh1eirogens we
see that TEA i s nor ehafsf togernove COhan TEB at density 10 suppression for the
i nvention c&elalsiSt s. 60Prgeof reaialyst was mibd witiya ethanbl solutiancal sedivm founats, then drfsdame
experi ments is the s¥asum pven pyprmight at[83- G, flapuing 209riererelasiod sasliumapen grain eheatalystThe
mai n i n#l uence of hyltiwesihen astivaled i dooal ah ASQ Cdetskdont al ysts is not on the
mel t index, Calavst&: usﬁ’ﬁ' I?"’F‘!S’Gnﬁ“"‘ﬁh? ¥iF refiiced BY ioxpoge 49 {197 Laon mppaxide/20%

i ncorporation effici g a Wot(ﬁ@rgrh@'éré‘ﬂb‘!éascﬁ'e" fiushed with nitrogen down to 150°C over 6
hours to remove excess carbon monoxide.

The above catalysts were utilized in the continuous loop reactor described above to prepare the
3o ethylene-hexene copolymers. The copolymers were then tested to determine density, M, HLMI and other
properties as shown in Table VI below.

40

50

65
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TEA the density drops from.9312 to a low .9235 as the hydrogen was rai sed
from1%.to 1.8%in runs 2 15 and 3ep Iothgggng} and 5, the sane experinent
was run except that the cocatal yst was rat her than TEA. Here there was
no change in density as hydrogen was raised. In fact it took slightly nore
hexene to nmake the sane density. Corrpari ng runs 2 to 14 shows that the CO
reduction step also contri but es %%I \éo t he E§ g Thus, the
conbi nati on of TEA, hydrogen, % ntgd gn E Es Ereferably CO
redyced, results in special bene tﬁglﬁm‘ 3 Ban deEed the optinum

cond¥Ti ng the catal yst of the inggntd g(rggo 5}@ |:c>:o§ H 2EA cocat al yst,
and high levels of hydrogen in t ttI'-eHhexene* Hs needed
conpared to other runs to make t Iow . 9235 density resin. Also the

productivity is about 50% better than the untreated catal yst. Another

series of runs were nade w t h¥Ca gﬂ yst C as shown in Table VII. 25 TABLE
VIl Run " [err] 282 By @0 ucanNgod
W. %30  No. Mol ep7g 8 8 -3 42 <83 THam
Densi ty [err] 15 -gn.s N8 %0 0 3
. 940 14 16 B muJ 0 2 3.5
. 933 5 15 35 17 o 1.0 2 11
. 931, 18 18 O abd@r o cooatode 13
924 17 40 19% SRS QD HAZ/QXY 2

i . 923 § AR AEB A AL LNR%
1 30 . 933 17 45 The presence of TEA
greatly bkeowers the density co 0 coz cat LW WLS vs. 16) or to
TEB (run 19 vs. 20). In the pr e\éag ﬂgngxﬁaﬁ&q(ﬁﬁ@ density drops
precipitously as hydrogen is added to the reactor. Thus run 19 can be

§"ﬂ|°hm‘§81t % MRHBIR 2 CO reduct i on,

considered as the optimum inclu |ng’1 8)
50 TEA cocatal yst, and hi gh Iev s DRRRIr cg6h IRAREReAT or. Little

B
hexene i ¢ needed in the actor to suppress h de he | ow val ue of
0.9235. Cains 55 1. A pmflcess fx& p$£ rrﬂngé'? rﬁl‘f‘vg é}l ynmeri zation
ch

catal yst conprised of a pportgg‘n rom um oxi de cat al , the support
contai ning one or nore offlsilical .ltiRaMBR tAsTi & %l .rfci zirconi a and
- um noghosphates, characteri bﬁﬂﬁ}ﬁegﬁﬁlrﬁ%&?&i%upported chr oni um
OXI de caflyst with a nmetal salt sel ected fromformates, acetates,
hydr oxi des, nitrates, chloratesg: ofd ore deg, f qmql%&l@%tal, an 14
EP 0 457 236 Bl E AA e A
2l wnoo oo ocoocoono
o 35 égj o~ o A
o
- Q oCVWOo o0 qoqaqqqq
-.-S'"é At et A AN -
40
L
‘gu ayun 00 '9
128 §28% 33 2828880
+4
45 &
5 |
B (SRS RI RS < < coooamm
g
50 .
24| nmew o~ wogzany

A comparison of runs 5, 8, 9 and 10 to control runs 6 and 7, which were made under similar conditions

55 (1% hydrogen, 1 ppm tristhylboron, TEB), shows that the sodium-treated catalysts have higher Ml potential

and better activity than the control catalysts. The invention catalysts yield a broader molecular weight
distribution as indicated by the higher HLMI/MI ratios.

13



©

* C L M.S* The COreduction treatnent usually i nproves the

i ncorporatioh efficiency of Cr/silgwgsspbgdmpts. That is, less hexene is
needed to suppress the density of the resin product. This can be seen by
conparing runs 5 vs. 8-10 and 2 vs. 14, nade under the same reactor

condi tions. The Cledgtiestsanentaisudly imdvgﬁ the incorpofalibrByfiicienty of Ousitiva datalgdta Ty iss
usual | 'y dilesp hewgnedie osetiad ®cGuppesss the diensly fithe rBsin fdroduet Miys canlbe seanlbmncOmafing weLBl | y
has |itt| es.d@10rapd @¥4. &6 tmadé-andentey sametreacter eeditions.n Tabl e VI that the sodium
treated cat alnyhotpossedeay tistiyibaerelTRRY Chirdducodeontalysts ugllycdinnjoin dpanepsed nasin densityo
cocatdl §stlyiethrebminum (TEA) usyally basdidlg)or ing offesh Howewse diris sepatin Teble Micthythes eadive- of
TEB, it adiegied rcsfalysiseabaveraitagathey differently. %\u BYsPRadng {l’hézd%@%*?'yﬁ%w'ﬁ' wp il | (REB

| evel. Co %rﬂ:? 'ﬁl n b ﬁe@ agf%s Qrss?pqg rpf AEB, EB) IIy i ol°'§tt° %’p%':ﬁ)tr'%d%'ty to
oyare ﬂgt” Ry 6; Vv% o %Tﬁ%oa’mg 'é&seam bs%fg' iﬁ?ﬁ%}‘rg@g}% Hoch e
i nventl Seen n tne. q.
o e T mf‘fmfcei‘afjf it il
rrm;: P : Rde EA %s?s us l B¥too ] eu coFb d % ln%& 2

5 ’ Tuns
| ncor pojat wamxhe o regéi.rngmsm@e ?%%?\ asuas v S R
. 9312 0 Q-Ie eot}%re '3 BirdlogdR Wad RlssE fEJt‘ﬂ%oﬂe sa/ﬂgthfﬂj rhord KéxeRs folikke 2

15 and 3. thdsafd 'a§nsﬂy @Gﬂpa%rg Fuh§2 ARSIk thee0t rediiStfon Istép aﬁé(ﬁdﬁﬁ'buﬁm&htl? REthe
cocat al ystsenvsity] fifis| @b [R6mbinaieNof TEEA, hydedgen, i@ iR iHVaAtioR Qatsid Nilerktily GON&duted, S
hydr ogen wesalty ifispeeRll benéfits. RGi 3 icéin BeORisidekddaiY dpimiM) @mbiaiig Be chialystakie tnherticnme
densi t yo @Dieductiong TEAICUBatlyst, and Higlsibveisf hydevgert ih the Géactbe Litlle hexeis is hededidoirpared
cont ri but as othbri i foyméke thehlows8R3IS idensity tesin. Abaithe drdviactiviyntsi abaiti50% twiterTtheh, the
hydr ogen, uatrgtet leatalyshventi on catal yst, preferably CO reduced, results in
speci al benehiother sefasrof Bingware adecwith Setelipst s sivown dnpfabknYily, conbi ni ng t he

catal yst of the invention, 20 CO reduction, TEA cocatal yst, and high

| evel s &f hydrogen in the reactor. Lg@g Sﬁﬁene I s needed conpared to
other runs to make the | ow .9235 denss ' Al so the productivity is
about 50% better than the untreated catal yst. Another series of runs were
made with caﬁal yst C aé shown i nT'IﬁbI e VII. 25 TABLE VII Run

[Ng”] 30 H eTE%!ole % pﬁﬁm' HLMI M Density Densi S22 C@hlz/‘)?’o
[err] 15 ;5 G o 0 3 3.940 19,40
14 16 0 2 3.5 . 933
15 35 17 16 1.0 9 2 2 3.5 11 .933 1831
18 18 4 1. 5 2 13 . 924
17 49 197 1.@2.0 2 1 .9B4 18 .923
17 TEB 20 2.0 1 30 933
17 45 The presence of TBA greatly Idwers tHe density c®3dared to no 17
co-catalyst (run 15 vs. 16) or to TEB (run 19 vs. 20).

40 19 2.0 2 14 .923 17

TEB .
20 2.0 1 30 .933 17

The presence of TEA groatly lowers the densnty compared to no co-catalyst (run 15 vs. 16) or to TEB
(run 19 vs. 20).
Iin the presence of TEA (runs 16-19) the density drops precipitously as hydrogen is added to the
reactor. Thus, run 198 can be considered as the optimum, including sodium salt treatment, CO reduction,
50 TEA cocatalyst, and high levels of hydrogen in the reactor. Litlle hexene is needed in the reactor to
suppress the density to the low value of 0.9235.

Clalms
s§5 1. A process for preparing an activated polymerization catalyst comprised of a supported chromium oxide
catalyst, the support containing one or more of silica, titania, thoria, alumina, zirconia and al-

uminophosphates, characterized by impregnating said supported chromium oxide catalyst with a metal
salt selected from formates, acetates, hydroxides, nitrates, chlorates and chiorides of an alkali metal, an

14



In the presence of TEA (runs 16-19) the density dro S pre I tously as
hydr ogen i s added to the reactor 19 can “ﬁmgﬂﬁgm
opti mum i'ncluding sodi um salt trggtalrf%r,’ttzwéé reductio Huﬁ“uryst
and high levels of hydrogen in the reactor. Little hexéne' i s ndeddd in the
react or to The[DO ReEtidn tRamRASIslially irfprévas tho GWoiorlatith dfifciehby b 8asiliceleathifgts. TRat isl - A
process fess hgxemia héddgd Brsupedss tatdansity of Yioessin HAddu@I Thizadan by Séen B9 BRHpaiffiuad 5 a
support eds.8h10@and 2ms. 04 incide araibicthy sdme rbdvor sendiianst cont ai ni ng one or nore of
silica, titakiempreseiveraf iethglberon (T&B), DOrreducedicaatytsalsually mispley Harsgabet redn density.
char act eriethyitaliypinim{TEAY vaually) bassliftledor nopafiectt Hewegdrr bisi sean dx Table Wabhal [thessodinmt h a
met al s alreateretatalystsdbehavenaitbgather differentlye 8y ccomparing yralr H% indecpcatalyst)r witheryn 11 (TEB

chl or at egddefkft ean|be spancthat irf thespressngesdfi TERei aptually-takes anore hemme (i/PRYSSS i density to

*  C L amgimila level. Somparing ainSATEM toreun-A (TERIbaH meds & -8 mele otydrogefs et 2 ¢ERA) ng

sai d sal fop a't"@b"‘t"&ta&f' PRP!" %Z‘Vd‘?ﬁ%‘ sid éiee’§§ T&A i mar pifactivefhanaTEE a8 dpnsity
|rrpredﬁaf‘|' s%‘t s 1d ported chr omi um oxi e cat

urg r ] |t 1l S enttgn

\If]mof_]h aaugo %to y§ geisn lﬁ}?%ﬁ? § SFP%O%" -tteh@ngEm?sm é' elt
wh q IS usual but on. e 16 9 d St exen %ﬁ icl OIn th esence

erein !g () gfrgln Ci /ol runs %
tenper,at Hﬁcﬁs 'nPruE pP{hattt% AL 'wQP’f@éJ
sai d sal here ro fas a.%%a‘&.awf hslrag, fieki O FacBititobic SIGMYhdrE xe emausn
oxi de caiplsynb dbriity: @BRpdring Hin®d 11l éPnBWéJﬁ&tQHG 66 ralcoRsthy & BRG] sHgrty kd hét
support sensitivity S TIIS ORE TomBIhatiér] 8 TEAS hPdrogbn\EHA thé Thvérbri catdhRR QFdidtshiyC 0O Q8uESY,
oxi de Catealiésh spesialiseRblits) @dn BichibeEonab&eBb oftthue, icorfbiniy @5 Gatadh ¥f the WadnbeHN Ol
sol ut izpn cOGbdusRinATER ¢ ckatalys] afdihigh BVelsOd) Bl drogen inah@iéador] LGS RexerTs Msdekbcompared
evapor at tostherGunsTiaemyks ane be 8435 adeyisit@ fredih AAlspribe pabuvgvity | igiabmit Bbre rbeiter thmi ttle
salt is anreatedtedtalyshet al salt. 7. The process of claim6 wherein said salt
is a |ithi Anotber sedagiofinnswére magds withaatalystyC a8 shovmin(Tehle Witet at e or 20
hydr oxi de. 8. The process of claim7 wherein said non-aqueous sol ution
cont ai?hs said netal salt in an armunt to p'rggi de from50 to 500 m cronol es
of said salt per gramof catalyst. process of any of the
preceding cl ai ms wherein acti vatl ng sal d salt-inpregnated catal yst

conpri ses atl ng th cat al yst |r at a tenperature in the rangg ofy 400
to [err] f P2 tine ofd of 1 ’10 hour 0. Thepprg¢egs of CEEH 9
wher ei®h t he=gict i vat Iyst nt act ith a 'E'duvr'n’g agent

least 30 ;g5 partially deduce the ghrom umgn said catghpgst to a | owar

val ance state. 11. The process of claim 10 wherein said reducing agent is
carbon nongy de and saigl contact ig carried3pgt at a {(egperature inlshe
range ;of 300 to [err]. 35 12. The use of the activated polymerization
cat al yst agobtained jjoany of the2precediby clains fee3polynerizing8

ol efins.

18 1.5 . 2 13 924 17

o 19 2.0 2 14 .923 17
TEB :

20 2.0 1 30 .933 17

The presence of TEA greatly lowers the density compared to no co-catalyst (run 15 vs. 16) or to TEB
(run 19 vs. 20).
In the presence of TEA (runs 16-19) the density drops precipitously as hydrogen is added to the
reactor. Thus, run 19 can be considered as the optimum, including sodium salt treatment, CO reduction,
50 TEA cocatalyst, and high levels of hydrogen in the reactor. Liitle hexene is needed in the reactor to
suppress the density to the low value of 0.9235.

Claims
85 1. A process for preparing an activated polymerization catalyst comprised of a supported chromium oxide
catalyst, the support containing one or more of silica, titania, thoria, alumina, zirconia and al-

uminophosphates, characterized by impregnating said supported chromium oxide catalyst with a metal
salt selected from formates, acetates, hydroxides, nitrates, chlorates and chlorides of an alkali metal, an
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13. The Use.of claim 12 wherein said pol ymerization cat al
conbi'nat.i on with-a cocatalyst. 40 1gp 0“39&’5&310‘( cl ai “tglﬁ
cocatal yst is a-trialkyl alum num conpoun the al kyl Fom 1

to 10 carbon atons, preferably wherein said cocatalyst is triethyl

al um num 15. akhife b&h nfetal @dymiiresthétbdiEand activatingl shidvsaieimpiegnatsii odtalps] yrer i zat i on
is carried out in the presence of hydrogen, preferably wherein said

hydr ogen i s2.prias @rotess of tide t ahsgen edid inpregndionrstbe cérbrnses avixing sdichsuppasied lchrdrfium
nol es” of ol ef ioRideroatalyst with @areh-egheouBatoliiiinaefssaidi metkl esall and/ther samoing thernon-aqueous
Her stel | Lng eispleant fdt $aid reiktiren  Pol yrrer i sat i onskat al ysators, unfassend ei nen
tr Agerunter- 50 st Ut zt en Chr onoxi d- Kat al ysator, wobei der TrAger eines
oder mehrer & Vi PSress of claRawprain saiy sypReried ehramiumixide catalystis calgingtpd at a temperature
Al uni ni unoxi d,in e rargaRf 4BRHRBEP u?lH'°AF°Lh?1“9|5'tﬂ‘R9§?S?Pa"{"Bﬁa'% fthAl t dadur ch gekenn-

zel chnet, daB _der tri geruntersttltz e Chro d- Kat al slator qi 2em.au
Form atef? cdhapmeess ) glaig. 3 yhorein, sai F‘f”lp%ffegrf '°@Fl'f“o?ng’ falyst & @Wpé?e drf 87"H'é‘s
Al kal i netal | s °"'€?ﬂ?§’sa oingtely sifigaspmed ynd M schungen davon gew hlten

Met al | sal z ni ert rd unq qlg é! %j A Hﬁf lgngg;(&;g? Jgp;ﬁac;o’y,g i
C whereig Sai ofte i al i ith an
aktiviert alc sc;?s &loog/%%ﬁ?iﬂh m% anW%lb Qlc Fis removed therefrom by
| nprl gni g;ung en des tri erunterstltzte

Chr omoxi d° Kat al sa Vfs nmit einer ni chtW| Bri gen L6sung des Metall sal zes und

d| e{anschli gB {,ﬁw [ salP 4R GiRdNinetabalt. aus der
: %ﬁng u aﬁﬂg%mg&g E B%héjl@?%gh%a&% whdiai 0 I I

* C L My The’prodess (EEkiANS Ribreliosatibsal\ RSP ithiG) o soditil salf, pildtdrably a formate, acetate or
t rager untagr st Utyarbﬂde(;hronom d- Kat al ysator be! einer Tenperatur im Bereich
von 400 bis 600 * Ccalciniert wird, bevor er mt dem Sal z i npr~gni ert
wird. 4. Vesf aimeqrocessnmBlaifins wheraih s8¢ noveaguepus| evlution aondaing reaid mentalsaltt ie an amount to
Chr onpxi d- Kat girgvisiatirom 50 tesS0Cimicrommies df saidcsalbper glm of catalyst. nem haupt sachl i ch aus
Siliciundioxid bestehenden Trager besteht. 5. Verfahren gemaB Anspruch 3
oder 4, wer@n Themrocesagbany 9t the pP@ping clai whereix potivaiag w#idsatkimproonstad catel @ comprises
Al kohol | 6sung, heglisg shecpatalystde aleptraciempristie e (589075 4001ig 053¢ Jos @ time period of 1 1o 10
zusamTengebradmlfsw rd und der Al kohol daraus durch Verdarrpfung entfent
wird. 10 6. Verfahren genaB m ndestens einem der vorh enden An

o R R 0 RS

worin das SaP-zThe;Rrpecagsiclclaipa? ypere catalyst {5

wor i n da:"’ Sal ipag\la'ﬁ’ r?Jf“ﬁ? lﬁ‘ﬁ}ch’%«g’? ']\égr"f“ﬂlﬁg %'°W‘?76?q%"°%§"‘m& se ein Format, 15
Acet at oder oxi d

ni cht waBri g an ﬂ‘? ﬁg awh\é s%l&rrgtﬂ:c'g§ g%@ﬂ@@ﬁ'ggﬁt &P)tgde éﬁfrﬁn rs%lg tz-ﬁ:t s carned
aMbl des Sal zes pro a sat or ber el kt ustel len. 20 9. Verfahr en
gemaB m ggeﬁéeﬂi% &brh?%d%v&éar M&ﬁm&ﬂ%uy‘éna@%ﬁm inVEAY i o titd Breddtiind \claRsUBD

desimt Sal z i Wigdidifd) Kat al’ysators das Erhitken des Katalysators in
Luft bei einer rrperatur i m Bereich von

138. The use of claim 12 wherein said polymerization catalyst is used in combination with a cocatalyst.

40 14. The use of claim 13 wherein said cocatalyst is a trialkyl aluminum compound, the alkyl groups having
from 1 to 10 carbon atoms, preferably wherein said cocatalyst is triethyl aluminum.

15. The use of any of claims 12 to 14 wherein said polymerization is carried out in the presence of
hydrogen, preferably wherein said hydrogen is present in the range of 1 to 2 mole % based on the total
45 moles of olefin monomer reacted.

Patentanspriiche

1. Verfahren zur Herstellung eines aktivierten Polymerisationskatalysators, umfassend einen trégerunter-
50 stlitzten Chromoxid-Katalysator, wobei der Tréger eines oder mehrere von Siliciumdioxid, Titandioxid,
Thorium(IV)-oxid, Aluminiumoxid, Zirkoniumoxid und Aluminophosphaten enthélt, dadurch gekenn-
zelchnet, daB der trigerunterstlitzte Chromoxid-Katalysator mit einem aus Formiaten, Acetaten, Hydro-
xiden, Nitraten, Chloraten und Chloriden eines Alkalimetalls, eines Erdalkalimetalls und Mischungen

davon gewihlten Metallsalz imprégniert wird und der mit Salz impréignierte Katalysator aktiviert wird.

2. Verfahren gem4B Anspruch 1, worin die Imprégnisrungsstufe das Mischen des trégerunterstlizten

Chromoxid-Katalysators mit einer nichtwéBrigen Ldsung des Metallsalzes und die anschlieBende
Entfernung des nichtwiBrigen L8sungsmittels aus der Mischung umfagt.
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400 bis 900 * C wahrend el ner Zeitdauer von 1 bis 10 St
Ver f ahren gerraB Anspruch 9, worin gpp s@#biyperte Katal B lm !J ﬂi
Reduktionsm t'tel* kontaktiert 25 wi rd, um das Chror

zum ndest teilweise zu einer geringeren Wertigkeitsstufe zu reduzieren.

Ver f ahr en §eNafahin ganmiscinsgrith 2/\edrinRiecieigeriiaetstlitiz-to Chismbstid-edtalysath tehsimsn mm.sbratuit
und der Kont &k Berbieh vosi40ebis G08moarakainiern wirdnbBer eintidemmBalz300 idniest wird0 * C
erfolgt. 30 12. Verwendung des aktivierten Pol ynerisati onskatal ysators, we
er nach m 4ddertabres gehifeinspiuch 3 wolinedey drdgdmmteritiiizterGlypmaiciiatalysdtol japse Bhroragxid, und ur
Pol ywet issat i @inery baupshcslighrausnSilickmdioxie bestahenday Trearh@tedhs pr uch 12, worn der

Pol ymeri sati onskat al ysator in Konbination mt einem 35 Cokat al ysat or

ei ngeset zt5-wVpréghren gemif Apgerigh ﬁg?dgreﬁa‘@“ﬁ\rﬁgpFiﬂfﬁ'“tf@u%?ﬂ'ﬂ“%@r“a@%ﬂ’ A0 eiogr o
ei ne Tri al kyPKPRANISHRG, YORYISVoiReu piaeT| Methanglids)ing, S?Ses?!ﬁeﬁﬁ“@"l’ﬂ?ﬁ%t?’aimwg’ Yy der
Kohl enst of f af'§PHe! $peeus purehVerdeapiufio qriEiertcwinda o) ysat or vorzugswei se

f°
Xl’nls Fe): []}C/ h :‘l %2 Vgpia‘g:& Eem%mnﬁes‘gps euPp e %ngra%e% @e g d ew%%t? S &izne?n%ga?metall-

Wasser st of f 3urc gefthrt wird, worin der V\asserstoff vorzugswel se im

Berei ch vop Mb'AnO{Bru %Zgg,ﬁ.ra ali> Ghh B ﬁ‘é%@r iR NorAlGewels Bl Fériniat, €1
A ef i nmpn orreq\getatg f Reven catfons n procede pour preparer un
cat al.yseur de pol yrrerl satlon actfve constitue d'un catal yseur d' oxyde de

chroe fixg Vekahieh ghabEHruchl 7owsim RIRGHchiwE B1gh B850y as Matafidiz IRl difok Mbrgd oRt, um
conposes de sob.bsmumu&esaﬁessrbcamwwdabd@. rehum al um ne, oxyde de
zirconium et al um nophosphates, caractdrisd par | npre- so gnati on

dudit cat ad.yvershren 'g&naadﬁ!ndieteﬁsm"@mmeif vo)tergsmhdenmnspmpe) Iwbrirediee Aktivieruigedes ehit Satet al
choi si  par m irhpeSgniodeniKetdlysators dessErbizart ddsdtaialybaims in\Lait bel \ethersTenlperstunimt Bawdichsvon| es
chl orat es et 400chis 900| ‘Grwithesd ejhan Feiitaden vond| kisal0j Siundell umiaBhet al al cal i not er r eux
et leurs nelanges et |'activation dudit catal yseur inpregne de sel 2. Le
procede sellpYerfaren gomififrsauthnd worin derraitiviesg etalysaigy imitceinemaiipsulgio Ktieti n
conprendk | e Misg.uTydasgBrom in deniKatelysateraaupingest W%@fﬂé"@b%‘ﬂ%ﬁﬁ‘e‘”’? 9!‘@ e 24N
support avec "fHEedp| uti on non aqueuse dudit sel de netal et ensuite

| "elimnation du sol vant non ueux dudlt nel 457 236 Bl

11111111114 Veriehepn ggm All prug '” ‘g%t‘g?g? g Kg"'?"é‘\?%%tﬂ'i '%é{?‘i‘??ﬁ"?“ak&%?hg'"‘”
| equel Iedl t TE'H'E%?“%’E ?’e' “fixe sur un support est calciné &

une te er'ﬁzt Yorwe ’dfx dessa%lv ?thSPol FnoAShOhekatar %f v§§ frongch mlgd ﬁgq%megn §% vgraer%e-

i npr6gne ave reven Ion
| equel | edi t%ml Sﬂee& Ite"%vc[d grporcyﬁ"%one fixe sur un support est constitue

d' oxyde deyg t%r@g??duﬁ'& gerhidd R:%B-‘aéh ﬁ’f eﬁmmﬁﬁaslﬁnergatﬂﬁkﬁé%%{ In RinbiiatiodnCAit effemL®
procede35sel Olsokathlysreihgései wiraD 3 4, dans lequel ledit catal yseur d'oxyde

de ¢hrone fixe sur un

14. Verwendung gem#B Anspruch 13, worin der Cokatalysator sine Trialkylaluminiumverbindung ist, wobei
die Alkylgruppen 1 bis 10 Kohlenstoffatome besitzen, worin der Cokatalysator vorzugsweise Triethylalu-
minium ist.

40

15. Verwendung gom#B mindestens einem der Anspriiche 12 bis 14, worin die Polymerisation in Gegen-
wart von Wasserstoff durchgefiihrt wird, worin der Wasserstoff vorzugsweise im Bersich von 1 bis 2
Mol-%, bezogen auf die Gesamtmolanzah! der umgesetzten Olefinmonomere, vorliegt.

45 Revendications

1. Un procédé pour préparer un catalyseur de polymérisation activé constitué d'un catalyseur d'oxyde de
chrome fixé sur un support, le support renfermant un ou plusieurs des composés de silice, oxyde de
fitane, oxyde de thorium, alumine, oxyde de zirconium et aluminophosphates, caractérisé par I'impré-

s0 gnation dudit catalyseur d'oxyde de chrome fixé sur un support avec un sel de métal choisi parmi les
formiates, les acétates, les hydroxydes, les nitrates, les chiorates et les chiorures d'un métal alcalin,
d'un métal alcalinoterreux et leurs mélanges et I'activation dudit catalyseur imprégné de sel.

2. Le procédé selon la revendication 1, dans lequel ladite étape d'imprégnation comprend le mélange

§5 dudit catalyseur d'oxyde de chrome fixé sur un support avec une solution non aqueuse dudit sel de
métal et ensuite I'élimination du solvant non aqueux dudit mélange.
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3 Lo

suppor t est -combi ne avec une solution d' al cool, de prdfere tion
de net hanol dudit' sel et 10 | edigp @h@pﬁsw est r mwﬂmt L on.
6. Le proc~d4 selon |'une quel conque des revendlcatlo ans

| equel ledit sel est un sel de nbtal alcalin. 15 7. Le procede solon | a
revendi cati @n &, prdedidé sblon)lretevdndidition e Hane déquelrieditedatalyesur idtokyde rdecthrame fixé |surden
sodi um de pr efudpasinest calpind @r vnieatewpéraiwre oniprise edans laugammedde #§0d @ . 608 C laeant d'étre
proc~d4 sel on imgrégrdeveedpditeet on 7, dans | oquel |adite solution non aquouse
renferme ledit sel de netal solon une quantite pour fournir de 50 a 500

ni cr ool e$ dudte P’§@F‘ alpn d ivapdicgiien 3qflans ﬁlr'ed'tz‘@"ayseuté opdg e rbros| fyh spr whe
quel conque dess“P@'Véﬁ E‘??f” Sﬂydﬁf’&ﬁ'@%ﬂt fag&’anédq"Hﬁllté-ld'q" support geiicsn  dudi t

cat al yseur i_npre ha ff du cat eur dans I a|r A
une terrperatSUr'éa@ f°§° ‘gﬁ?ﬁ@ o, d I ki beiplwesyr lg %gﬂ th’ l l

de tenps g %ﬂ oratlfg 51’8 °ée PrAYPIER UPe, SEL IR RATY q‘l’ se Ge
dans quuel Ie c a yseur m s en contact avec un agent reduct eur
pour reduirg ay b {

6tat de val enc,ﬁétfﬁ% a'ffegﬁr' h e%fglwﬁ& ?e(k)ge &?%5 rrJée\%g&r?hs Bg}sﬁ(%%s%g&t %’a%is]de

I equel ledit agent reducteur est du nono- oxyde de carbone 30 et [edit

contact egt 7)1 S RELe@SIBIOh Ta rbverdiGutibrEd] BN AqUs) Rodft 96T UR Sel @8 Miuhdu YA BATBe SRILAOE &
500, C 12. L' piseroncs @ah foriatd WnGadtad db@lhydre@a@ ol yneri sation active obtenu
sol apn I ' une quel conque des revendications pr6c6dentes pour |a

pol ynbr i sat isonLedprodéad sdlasia r&endlcdtionL?, dbnsl Ibquat ladite ssidtionMmoh aquieasecalbradiibditns! de?,
dans | aquel | e méal |selomaiaahgnmémur¢harnp<db ymrksmm”cmmoiesermthtsdl pdrlg&mnemecatatnemal son
avec un ce-catal yseur. 14 L'utilisation solon |a revendi cation 13, dans

| aquel | e | e@i tLecproctdé sblgrs Eune @wlconave desnyeumndicalienst priscetends, dans Uerueli lackivatiop gludit
groupes al kyl e@tab[?w né| degsell @mprendhie shaytiage glk baselvseur dlensieic b unatmpsratyte pamprise
laquel | e | edi tdangla gamme da 4091200 1 pandast yepdriade deiomps dexl it bAuesn 15,
L'utilisati on sol on | " une quel conque des revendi cations 12 A 14, dans

Caquel | o % e /eregcadar B. sansdoqupl e, GUANSEIN FING, PR B ADSO
de or ~f dr Fadht %@wgﬁ P, (3o | g, Peri M Shrarne dﬁ'rsé%‘%r?f‘“'a%?ﬂké Wﬁ%& o .

a 2 noles %caff' sur les noles totales du nononbre d' ol efi ne ayant

reagi. 45 5Q1 5I.59 p]r'goédé selon la revendication 10, dans lequel ledit agent réducteur est du mono-oxyde de carbone

30 ot ledit contact est mis en osuvre & une température comprise dans la gamme de 300 & 500°C.

12. L'utilisation du catalyseur de polymérisation activé obtenu selon I'une quelconque des revendications
précédentes pour la polymérisation d'oléfines.

oo 85 13. Lutilisation selon la revendications 12, dans laquelle ledit catalyseur de polymérisation est utilisé en
\; combinaison avec un co-catalyseur.

14. L'utilisation selon la revendication 13, dans laquelle ledit co-catalyseur est un composé de trialkyl-
aluminium, les groupes alkyles ayant de 1 & 10 atomes de carbone, de préférence, dans laquelle ledit

40 co-catalyseur est du triéthyl-aluminium.
15. L'utilisation selon I'une quelconque des revendications 12 & 14, dans laquelle ladite polymérisation est

mise en oeuvre en présence d'hydrogéne, de préférence, dans laquelle ledit hydrogéne est présent
dans la gamme de 1 & 2 moles % calculé sur les moles totales du monomére d'cléfine ayant réagi.

50

56
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