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where used and sifag Liafdviag agoa%nﬁ?vg %ﬁé%&}&% Wit fhe t he
i sobut anss sdiselosurt i nfmsm;ssa 245 isratdded tom20 ailthneewaenkocﬂxﬂ\bettoﬁf hek equigredt 45 bf t he

stirred autWé mter refr?aeewlﬁeaﬂéfdtu ‘bwtth a ﬁ@ﬁ?’ ep afnspherase, . e.
50 0" orr) e e TSkt agxxé& P

10 mol % i rdié étﬁa\ﬂe X fitre bﬁ: olluckBE €08 aﬁ@&a hylphosphbite Preph

425 to 496 qsslp%::dam British Patant Nom 148294 Hmsthan adsied to th«nﬂmblmaufﬁtxyntqgannmted 5y t'he
35 ethyl enk ot 9 ¢ %gggfgg"eﬁ%grggﬁgs m%"’%?é‘& O%fsjgg?g tentdigeid regct or .
After appro)dinchadof W8 S yneriza f FOhi s

term nated bg, d)mmoxﬁghat:bes ataeai:tb@&mtﬁ@maamsslsddnﬁ ﬁempheesw:ﬁaxdtﬁhmgam
system smemmwatmnqﬂwre( ia@nwem; 'Fﬁ p flask dﬁed@ebmelxe OFLOMI oPSt he

| E- d
gorgggregtpgﬁ %%F gsii’ ihge, }’a}}@% ﬁt?ﬁfé“f’ﬁons an

JE%H 'toztﬁ sk at the!n

Tabl es | 6@ e dﬁeogrmrwef Dy eparrmxiumnAftetGheaamnmdaf\the salntldn 1$ dmm;ﬂemd thewi ﬁ?g

Cat al yst 6(ry ,-1& pytration SO c 5 -
Gel “ht g Sl %ﬁﬂﬁﬁ;ﬁ‘ i e TR PR g 1 The
45 di scl OSLmamhﬁm eBfobthé probidetios obslefaGolytier hd pedeﬁc ryound

bot t om f | asfer ctain édseapﬁh&wh@m a stirrer; nitro en inl.et: and -Y-tube with
wat er coflen§er °hﬂ@tﬁfttvﬁ'ﬁé}é¢rfatélyﬁ‘[f§’ﬂﬁ‘é‘F‘€“ prepprgd s P%H‘edWHﬁd @SB af? ng
operation. Dichloronethane is then added to the flask con- taining:the
silica gel and stirring is commenced to ‘ensure uniformwetting of “tthe gel :
A d| chI or onet hane sol ution of the reaction product of [err] and triet hyl

1 .



50 as described in British Patent No. 1490141 is then added to the flask in
sufficient quantity to 50 provide a dry coated catal yst containing about
1% by wei ght of Cr. The supernatant liquid is renmoved by filtration and the
coated gel is dried in a rotary evaporator at [err] and with 29 inches of
Hg vacuum B. Dichloronethane is added to a similar flask as used in step A
and while naintaining a 55 nitrogen atnosphere stirring is comenced. To

the flask,is- added t he supported chrom um 55 conposition prepared tep.
A above. A so| ut. on of dichl oromet hane and al umi num secbut oxi de is ar ed
in 3 prgssure equal i zi ng droppl ng flwam,ebz and the . funneI attached tcsthe

st|rre 0 —uto ot0 0 gdded to t he

f' aSk'/at tblﬁcea?& aecyﬁﬁdn’cg c9ﬁt§1H§: R4 ﬂé@i&é&tvh&fhrfﬁf atB204de®p er%icfoﬁ‘rt subttﬁmaddl tion of
he  sobuti Biear elditywhias iidgtRated tosd kmpiratute dflve0 aag |ﬁe]ld&t thisi tehpedatheer about 1

hour *Yhe s elmha!traﬁlthEI edsutmortedmtvéx}tbyecbvdrtdraﬁtarmdereio and the coated gel
oo e gl ’%@E i it el e o

i nches 15ef CardIfd nﬁg %d.e n the %
al um num d?a a dme capﬁaduntatcm st aﬁdl ajrdrogqnodsyp&)r&drmtahylgbcﬁmm fic
prbperties '@i@s@tamy Thtig) weter addpditogheiplgeeriagisinireastarons. 65 €. To heat
activatyg-the’catal yst conposi t| on pn‘eﬁled in step B, the supportedy

catal yst.is* 65 5 e ] - 1,537, 892 o

5 pl aced. ip, [ [ aj idized with dry air at 0.20 feet
per second=5dp: 8m3 ‘. bei ng Bat ed” t o HMenperature
of [errg. and. RBhed at this terrperatugsg for six hour s 4 The activalyed s

suppor t ed cat-aliyst i s recovered asiggpowder.. In Tabloeml a serigg of

pol ymeri zati-ong were-carried out torillustrate.the romsults framgusi ng 5

i ncreased armr!rﬁts of the al umi num c®pound in t he proB6ar at i on 645 t he

catal ysfg. The?* 5 catalysts were pr@fared as in the ld8t al yst Hoéépargtion
Procedure abo? Except as noted, pulynerizations vvezr carri out at [err]
and hydrogen sr) and triet hyI oéane (2 7B/Cr atc? -Cc rati0) were added .
to the poI yrrerr zatr on reactor 10

TABLE I25 - - 10 Pr oduct i-vi ty AI %Nt25/[err]
(1) ay- gr(ugr:rwr IPQ)krgsrﬂé@:/sng:tat Ihr. )M HM 1
None 558 o " I'ow 7.0
15+ 1 ) Polymenzatlon temperature 99°C 5 1328 .- 0. 04 9.1
B3 0 B/Cr atomic ratio 2.9 717 - : 0 05 3011. 4
1.0 In Table II below a series of polyi@Qizations were carried out to demon@ra®@ghe drama- =~ 67.5
2.4 “tic response of the catalysts of theyprgsent invention to increasing hydroggn gqogcentrations. 116. 5
3' 7 - The catalysts were prepared in accgggxce with the Catalyst Preparation Pxocedure above. 3 40'

. .. For.comparison purposes polymer ns ‘using a catalyst prepared w1th02t gﬁ aluminum
.5(2) 35 compound of step B were included Slé polymerizations were carried out afla 99°Cand 35390 25
25 (1) g ntﬂel-‘hyl brepnel@@ BiFsatpmicrrhtiod (wap edded (Rihe pﬁmnymnorzamwm tenperature
[err] 30 'B/ICr atom ¢ ratio 2. 9agpgfable Il bel ow a series of

pol yneri zat i ons were carried. out to—d'eTD’nstrate the drama- tic response of
t he catdl ysts.-of the present invention tPedigigiteasi ng hydrogen
concent r at Hyffegen @l cat alAfVYSRer e pr efgPRem rah/igd cor dadle wi t HlMpe Cat al yst
Preparation I\l?rg)cedure aboves For. conpari bg purposes p Iyrreri tions using
a catalyst pggpared V\nthoutNotlhe al um num 2358 conpound @g step Bgere

i ncl udeéd. Theopol ynerizati s were carriedosut at abougs] err]419nd 435
triethyl boraoe (2 9 B/ Cr atornmc ratio). wadsadded to toe pol ymesi zation

reactor. TABEE |- ' /W" 210 18 3’7 F!igguctl vity
ophfon
40 J-lyﬂkrﬁ%gen 1(zg>sr) AL ?[err] o gg;nPE(gm c%g hr. )ngh M0
HLM € a0 T ST gt 1198 069 524 P05
127.2 Non e RN fe te i o 1158 0. 07
9.0 30 . In Table I below 3 sznes of polymenzatlons were cAR3@ out to demonstrate tlﬁ 52
419 45n180ved hydrogen zesponse -of theN@tatysts of the present invention aﬁh@ltbated by the
0.12 melt index compared to catalysts (\jryxthout the aluminum and/or trie l pprane 55
1é éfgg sent The catalysts were pre as in the Catalyst Preparatio cedure
¢ e pt that the aluminum compo Sf step B was omitted where in d. The
0. 37 riz@tions wérd@arried out at about 99°C and hydrogen was added to the reactor at a6 13
22. 6 pﬁssghz of 128 psi tR@Pt as otherwise indicated. None 482
0. 69 52.4 In Table 111 below a series of polyneri zat| ons were carried

out to denonstratie the inproved hydrogen response of the catalysts of the
present invention as indicated by the

o



55 increase in nelt index conpared to catal ysts without the al um num
and/or triethyl borane 55 (TEB) present. The catal ysts were prepared as in
t he Catal yst Prepar ati on Procedure above, except that the al um num conpound
of step B was—enrtted—where indi cated. The pol ynerizations were carried. out
at about 99C and hydr ogen was added to the reactor at a pr essure of 120 pst
except as ot herw se i ndi cat ed. 6

1, 537, . . 6 TABLE B/ Cr | Al%
Produrty 5 (Atonmic Ratro) -~ W/[err] * [err](psi) '(‘grrPE/gm6 “

cat./R _ M HLM533862 = None _ o
622 6 .. 0.26. .27 8 2.9 —Nome - 0 . W
1158 0.07 9.0 0 BT s 0 01032
0.71 " 5376 1007 3 7. M_IE : 1048 : deF0
118.8 10 - 2.9 None o <9duct1v1ty oo 190 S
0.58 -  43.9 gcr - ANone &ma/gmca 13ﬁf) o. 7HLMI > .
58.2 1.45;  (Atomic Hiso)e WSOy 190 (p81) _ 7024 :
26.0 1.45 3.7 120 o 622 736 o.ze._ ; 21 o .
Hgh 15 1.45 0 Ndne§°“°_ %20. + - 1158 . 482 007

52A 15 2.9 29 354 820 - 13 613 071 8 a0g
High 5.8 3 9oNone 37 120 0  10%g3 (1)58 40';

Hi gh 20 5. & Néne? 30 120 190 2 s

40. 3 H gh 20l n Tabl e3I7V bel ow ol. yrrerr za]t3 pns were Q)@El.l‘l ed 260 tg
illustrate the efiffagct of |Nwe€r easin ol yneriz 5on reactiogn tenp e on
the nelt 15ndex oft.4pol ymer roduce sing the aatal ysts d¥59t he p 7e ent .

i nvention.” The c&®lysts. 2 pr epagged |h\ accdildance wit he Cajgit yst
Preparati on Proc re abovigne FOr camparison pu‘18 oses pol ri zat gAs sr ng
a 25 25 cataly 8prepare317vmthout12(! he al um conmpound of step B

i ncl uded. 2@;1ydrogen at a.pressure of 120 qv; {gttﬁleyéff byt ateeadiny QB/Cr
atoni ¢ ratio) meanse aﬁ@ddwmlymﬁ%zfg% caﬂ%éfﬂng% ¥ tadvust the

etiz
Pol yneri zat cg:rtlzlm mhrqusg?lﬁég G {yEs e nsf)en pr‘frpa:) o nzamm ﬁg‘j ) 25
cat./hr) . al Pre aratlon Proceltlirb/labde7For compa purp H drogen,ata 561
1.75 25 Cat elig%(eé without the aluminum compound of step B were i cgld t‘lrle regactor | ow
5.2 3.7 ;&;g;sure of 120 psi and triethykhprane (2.9B/CT ﬁtomlc rat10) “_’ere & (1) 3. 7 : .
879 0.10 12.4 None ~ TABLEINV o 30 :
40 40 3.7 99 _ 613 . o 22. 6_. o .
52.4 None 30 .. . : o T prothRBvity ~0.69. - (1)
3.7 101 5 " A3GmPolymer/gm  189.0° 59.8

ti
45 45 . None H Too hrﬁmrﬁ:m ?ure “aesyiptely 5L - In Talﬁl‘LM-V a .35

series of poly# d out to illust rlaytse t'he suigs abi Irty of
usi ng al uni3fium cgn,t ai n| ng corrps)unds ot her t3hn al um niyn sec- but oxde in the
catal ysts of the noa® present invention. Th ggat al yst syere pr epgbed in
accordance wth t3m Catal yst ﬁ?épar ation Prggedure abmie using t1 é 40

al um num cont ai ngNaenpound sp gr fied in theabl e i n2Zéep B.. Th 24

pol yneri zat40ons. wefe carried G0t at- about [42r] and h ogen at ( pressure
of 120 psi and trf?‘ﬁhyl boranﬁ)1(52 9 B/ C atﬁﬁ’lc rat i %ere add 8o t he

reactor. 7 Nomn 1, 537 - 45

7 TABLE V Pr oductr Vi ty Al % (grrPoI ymer/gm Al Corrpound W/Si Q2

cat./hr) 48 M - HLM_Nope - None 1482

.69 - 52 4(1) .Too high to measure accuraisyy .

strate the suitability of using 50 .
menzatlons were carried out to -lllalxtomde e e e of the . :

inum sec
ds other than ?-11111:1“ accordance with the Catalyst Preparatlon

d specified in the table in stepB
oc‘ll ‘Illygfogen at a pressure of 120 ps1

ded to the reactor B

: In Table Va senes of poly me:
" aluminum-containing cOmpo
0 ;Lgsent invention. The c;lltalyist;1 :1?11;31 I::l:r];)tirl:mg 2o
: edure above using the alu
'Pll':)ecpolymenzatlons were carried out at about 99°C an

and tnethyl borane (2 9 B/Cr atomlc ratlo) were ad



: . i
Al uni ni um 3.7 ' 613 22.6 . Hi gh

Sec- but oxi de 10 Di i sobutyl Al um num _Q;@g . 20. 8
3.7

1052 10 Et hoxi de Di et hyl Al um num

16. 8 1093 Ethoxi de Al upi num Phenoxide 3.7 . 540 '(Z%}
4.3, - 417 15 Triisobutyl 2.1 ' 744

. 2, 1980 15 Alumn * In Table VI, polynerizatiogns were
é’;&ed 7r'nl'r to denpnstrate the ucnli;?f37’r§\‘9%gr support-s—and-ot her o

chrom um cont ai ni ng conmpounds in theTABLBNysts of the present invention. In
20 Runs 1 and 2 a catal yst was prepapsdlctivityaccor dance wi th the Catal yst
Preparation Proce- 20 dure ofAistep AgmPoliferfin 952 silica gel, a product of
‘W R Gace & &bCompsdndch haswigsSipor e vokawis) of abowdl 1.6 ccHiMBs t he support

‘materiaP. In Runs 3 and 4 a'simlar catal yst using M5 952 silica gel s
used with the ¥pn¢mi num conpodWe of step ¥ added. Thé%cat al y¥*% used in Runs
1-4 were heat Nt ed as i A'step C at 83 t enper at¥fe of [elil'ﬁl} i nstead of

[err]. In 25 0o Nd 6 a.,catal yst prgpared by posi ti [err] on a
silica el havi nﬁﬁ%&r’"ﬁ"u\%l a(r;rlls(’il of 25 agggt 2.5 ccﬂ% and hlggzt activa’[bi ng at

a tenperature ofethg ing®r ] 3f7or six hoges was used.s Runs igezand 8 used the
sanme [err] catalBkthéxi®ds Runs 5 and 6 with the al um num conpound bei ng added
as in Step B oAlumirem®h¢nakijst 3Pr epar at i o#4®Pr ocedur e 4.3The chAbim um cont_ent of
the cat® ysts FrisqRes 5-8 i s2dbout 0. 6994 The pol y4eri zat i88P of Runsl®1-8
were carried outAR®IMm: [err] using triethyl borane (2.9 B/Cr atonic ratio)
W th or w thadable Wl mleitriasionsaere 2irfidd owtGo idemdidtrth®e thd use GABIhEr Mbports

Pr oduct j.vi gyd gther chromium-containing cajnppunds in t alysihs psent invention. In

: he gatalset phree/ ention. In
35 Run -?&?ﬂ%&%ﬁ?@'ﬁ‘sﬁ?’sﬁ% o T Broduct of W, Bt e&‘@:‘?ﬁ?ﬁgﬁ“’ﬁ“ apge MM 1
Q c %st%&'ng S
t

e
1,
t 1.6 cc/g as the su fhaterial. In Ru

None volume o 4 a similar
None .952 silica @8 vas used with the ahisfinum compound of stepBoadded. Thd dat&lysds used in 3.7
701 " Runs 1 heat activated gs mztep C at fmperature of 840° imgtegd of 900°C. In 639
30 25 Runs a cataly% epélred by depositi é Os on a silica gelé} ing a pore volume of %ne

- about 2.5%¢c/g and he E%cti ating at a tenlgg %%f about 900° m ours was used.
0. 15 RUnsl7 fnd 8§ used theV@M€ CrO: catalyst as Rté\ and 6 with the aluré um compound 0. 86
62. 45 béing added as in 3tep B of the Catalyst P¥dpdration Procedure. Thio¢t@omium contentld. 6
1823 .- the ,_cg alysts in Rulrlls 5- iyabout 0.69%. The petgﬁeri_zation of Runs 1-§gwere carried out1q 1|, 4 2
o vl B Hgas T vt (3 BRI T YR PRV SRR

conprising (1) a solid inorganic srg%?_g]‘}l mat eri al 50 having surface

hydr oxyl groups and havi ng de%lg ui L& ereon (a) a chrom um contai ni ng
conpoungk capabl e of rAq%cti ng il ™ | d surface hydroxyl groups, and 4sb) an
al um num  cgnptal ni NGy,GY oun@“ga@ e of r}g@.;_j_)ng Wi sai dgsmiface

hydr oxyl gredps— th&iuggorted—c:ﬂ-om'-um corttarmt ng conpound

al um num cont gi ni ng ggrPound hagsg been haahed 55 igwsa non-geduci ng
atnosphgy e at2a tenpswat ure aboesd [err] up 300 the decdepositildd 55 4
‘tenperaure of3the supfort materi’8l , and t héNomhus heat0-62r eat e85-8upport ed
‘chrom um .and* al uni ndih cont ai ni‘g%;corrpound Opei ng i n33he pr pce of (2) a

‘metal lic or nmbn-nmet JoP ¢ reduci agent ot gt han hyfrogen sai d

. - . . . one . X L .
al um nugs contqi ni ng "gghpound. 2.49A cat al ystygecordi ngg o clghgn 1 whegsei n
t he support ngterial 3gonprises gg3ica gel. 360 3. 1/4cat almgi according to
claim 2 wherein the inorganic support material is a silica gel 60 having a
surface ar eawsfaT20® ¢oaR@@s:Lerr]/g and a pore volune above 2.0 cc/g, a
maj or p&dr ti.0n @ dléfia potymerisation wealipe icomgprising\(ii Y& solidyingrganissupport mytedinlanidt er s

i )i
- . ingrsurface hyd 1gr. a i deposjt opf(a remmium-goataini i
of "300 to GHPEET %gﬁé’@i}ﬁ%‘ééﬁ R o o, A IS T oD it ei n
sai d_chr omlodfiikiing bomgdubtlcap Ml DDIILAE g with Eaid GA¥abd K)Aroay I Ibipt, the supporad UM
tri oxi de -anitomivahampditiig ko npotmbandchl -oimtaihifig) cdnippuh®hdVitlgdbeen heated
65 755 in a non-reducing atmosphere at ? ter(xilpc;.lrature abovej}@? uggo the decomposition 55
; -the support material, and the t eat-tréated su ium-
7 TABLE V .mm-io?&i&n%mpogﬁd being in the%??sl%nce of (2) p%?:ﬁﬂ%wrw&m
Al Conpound reducing agent other than hyd¥dgbi£61 shid aluminum-c6thin naBE: mpound.
HLM None 2. A catalyst accorfjppe¢o claim 1 wherein the4®Pport material comprises sib& gel. 52. 4
60 3. A catalyst according to claim 2 wherein the inorganic support material is a silica gel 60
having a surface area of 200 to 500 m?%g and a pore volume above 2.0 cc/g, a major portion
. of the pore volume being provided by pores having diameters of 300 to 600 A.
4. A catalyst according to any of claims 1 to 3 wherein said chromium-containing
N compound is the reaction product of chromium trioxide and a phosphorus compound hav-
65 ing the formula: 65

g~
o0




Al um ni um 613 22.6 Hi gh Sec-but oxi de 10

Dii sobutyl Al um num 3.7 801 20. 8 1052

Et hoxi de 669 16. 8 1093 Al umm num
Phenoxi de~ 3.7 . 540 4.3 % F—F-i-sohut y|

2.1 144 24. 2 1980 : 15 Al umi ni,um I n

Table VI, polymerizations were carried out to dermMot her

supports and ot her ¢hrom um contai ni ng conpounds |$ f the
pr esent (i nvektion. In Runs 1 and 2 a catal yst was m"m wgidanc’,
with the Catelyst Preparation. Proce- 210533}@'95 of stép A usimg 2-sil

gel, a product of WR G ace & Co—which—has—a pore.vol une of about

1.6¢cc/ g as" the support material. In RunsTABERY 4 a sim|ar cataryst—ust rrg

M5 952 3tfica gel was used with the al unmi Podwwagpound of step B added. The
catal ysts u§ed in%@g 5 ans g °a cat@h%&neﬂg,@par ed by depositing [err]
on a gilica’gel having ore v of _2&t/aout - 2. Sgg/ g and[s@&gt

Runs 7

actlvatlng at .a teﬁhﬁerature of ahgut [err] for SI X hours was

and 8“used the san‘t%1 rn] cat al y@i as Runs #2and 6 wit kot he al num
conpound bgénng ad chytogide St ep B of the Cd 13 yst Pr e}3&r at.i on- mEpcedur e.
The. chrom conten le'%lﬁ‘ém@ataa’ysts n g -8 1is about 0.69% The
0

pol yneri zati on of | ®. 8 were carried out - at [ ¢ 18] usi AQp2t r | et hyIl
borane (2.9 B/Cr .at Bikbsgde' at"?’on) 3ith or witkeut -hydr qgin as | nd| cat ed %0
in Table Vg TABLElu\ﬂmuBI’PQQ{dﬁhé Vi 35 . . o 1%.
(gm Pol yner/ gm Ruﬁnm utyl V\gll [ err] 540. ©  cat.4br)- _417 _
[err](p.s.i. ) - MAluminum HLM 1 : 744None 2420 1980" . 660 -
30 | 28 er chr re ¢arried out to d& 3 701
None - O(Ijiuw 1.and 2 ;9 comas pre compounds-in the caltgl)gitsri?tﬁlee oo of °th Wpports

of step S 9 Pared in accordance with th Present invention, In
30 Jofime Ofab(% %M 2 silica gel, a;ﬁ@ét TW R . Catalyst Pre%&lg on' Pro 2

c/, Sthesu of W. R. Grace & Co.. whink n Proce- 20 _
None 52 Silica gel walk oy G 1HE SUpport matertih iR ace & Co., which RaDs oo
th the alumj -} - IERUnS 3 and 4 a similar caalyt oo OLG
30 ;5 51—4 were Gidat 4btivateqd aaj';n s‘::m éompound & stép B.added. Thec:tt aylrst using M9 4
None ~ (E,t zasn CC/G_I.*B‘Z lyst PrepﬁEed&;y de gs: uat «'E temperafire of 840° mste a Sts used?83
. 103 silica gel h 900%

30 - 11Ruﬁs 7 and L. ‘W;ng b e abou avmga Oblutle of -
pol yiver i zat i Bingaided 35 sﬁ,p@:ﬁ‘ 8? aaRﬁ@ds g N lxshwpporats usepl erl al
50 havi ngpa % tc%ll%s ih RanoXglis agalg ri’gocdaﬂ@slrhﬁg ’Wé’r“@mt?o a
chr dm um conkhatapjs rf}i‘g thnec(apa‘a'Jtﬁat lcﬂ n\of Rhnsaas b° hydr oxyl
groups, and:(b): an al um num contai ni.ng. co "&‘ a'dimrogénars i;ﬁg i th

sai d surface hydr oxyI ar oups t he . soam@ lgd chr omi um: cont ai ni ng conpound
and al unii,um cont ai ni- n - CONMpPOBiaductayi ng een heated 55- in.a non-reducing
at nosphere at%{!ggi enp ur e alsonRelymefg,] UP to-the decorrp05|t|on © 55

t enperat ure S| natepatair) and t g s :heat -tr.eat ed suppogs ed
chrom um, and. al umi nu lgont ai ni n§6 COITpOUI’ldS—t(T%'Fi‘g i“t-he pr Mce of (2) a

metal | i cdor nan- net al bis T educi n8%gent ot h@enet han hyglsogen of ~said

al um num cont.a.ni ng cgppound. 2 A catal y80 ‘accordi-ngsto cl.gm 1 wherein
the support  ngterial &onpri. ses- sgggrca gel . Bene - 3. oA Catg st aotor di ng
to clai m 2 whérein-tHNeminorgani ggsupport mefkrial cod®ises 441ica gel.

havi ng &5$urfayce are 35f 200 to &00[err] a 8 pore. \ﬂdlsurre abgye 2.0 cc/g,

a maj or portign- of t. por e ‘vol Wi bei iig. prm\ﬂgded to1 ﬁy of 6dains 1 to 3
whey ei n sai d chrom uny cont ai ni ng%3. . A catspl yst” acggbdi ng 162 any ofiscl ai ms
1 to 3 wher ewm{‘aelawj; m cont ai ni hg compound i s the r edt#hi on product of
chr.om u?ﬁtrgga(meglm o@, iﬁ,gp tﬁyg conmpound hav-- 65 . ing the forrrul a.

; g surface hyds COmpnsm
65 8 compound capablergfy I groups and having CIepos:te:Eil%her?)héB %rgamc support. matenal ‘50
8 [err] 5 .containin po reactmg with. said' surface hydroxy] . (a) a Chrommm-con ainin,
5 uher gin Rromi B SNl ] 2P mﬁf reactil, withy ek Ry L oGt | east
one R "8 o}“h%t"ort-hdumﬂgy a‘-l!m@!lmk sitain;

mAosta suppored 4
wherein t r@u;}ﬁg ﬁ1°ﬁﬁhet§9 zﬁatagdcﬁ 't’ft?@ gbove 5@°¢&g%§aﬁ“t%%ﬂbt@@§?t mof
5@

chrom um txﬁtﬂ&}ﬁ Eel%{ﬁlge Eé"@l& adls m@ usc ile' ‘ftét;%t?iuapqr&ﬂ c%ﬁﬂ,gﬂgﬁg 59 any of

claims,] to23 szbml;adt Bech cos@l!md'r nen-mBgalEi um

. . lalm
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7. A catalyst according to any of clains 1 to 6 wherein the

al um num containing com 15 pound is represented by the fornmula: [err]
wherein Xis R Yis ORand Zis Hor a halogen; ais 0-3, bis 0-3, cis
0-3, and a + b + ¢ =3; and Ris an alkyl or aryl group having fromone to
ei ght' carbon atons. 8. A catalyst according t0 claim 7 wherein the ht
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20 9. taI yst according to claim8 wherei n mmmmtmumu ai ni ng
conpound”i s al um num sec-but oxi de. 10 A catal yst accérd?ng®td claim7 .
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[err] 10 wherein Xis R Yis ORand Zis Hor a halogen; ais 0-3, bis
0-3, cis 0-3, and a + b + c 10 3; and Ris an alkyl or aryl group
having fromone to eight carbon atons. 25. A process according to claim 24

wherei n the al um num cont ai ni ng- corrpound is an al um num al koxi de. 26. A
progess according to claim25 wherein the al um nurrrcon’c—&r—m—nwrrpound i's
15 al um num sec- but oxi de.

15 27. A pr.ocess accor di ng to claim 24 wherei ,mgyﬂ ﬂmﬂm mpound
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et SR T

30 32. A proﬂmmummu@kdeng to an of claims 18 to 31 wherer n the reducing
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al um num gp mrmpr SRy UMRUE; 5 r anr c soJ vent nd
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is carried oindsma|l300 p‘rc,efsempax mglemrs An ol ef Tn pol ymeri zation -
catal yst whi gﬁl e‘esccardi:eé&dy%@#ggfﬁﬁ @%pﬁggg;gé)%mgg-%%ngﬁgpg 5t°ar ni ng
corrpound s dy &I 4 1 reggici ng
agent ot her t B4 @BcorlingS & Ahy I WRHInUTE 03T Rhepéifl Ghes RO Wkeisl aWhi ch i's

subst anti al I!yorexs—cdxmmnmttmfpomel described with reference to any one of the
runs of any oR Progps eascordipg, toplaimy 32 whergjnthie deropsenteiiss sempetindtif 8n of an
ol efin pobynBiLY AT alolawsteo WRInEHs VIR bRATalRy! BOrand BMicchyi B3RS SUPPY t ed
chroni um cont asnrmgr&wﬁwafmhgamdmebumlmm @OB4 Fhéteil Ghd alihinumadntpiaingd i n t he
presence of @Hme'enﬁcrs riisselvgainin apt inent ordania shiyeht ;gé theyr depaditdd anthe suppert
cont ai ni ng cﬁg‘éﬂ eér@atalwe%b&rn pEeRE P2 pRELD e RRL oq'ﬁrnsal% s ei nbef or e

descri bed4om t B7r focesE Il the ns@s%ntﬁﬁﬁgﬁfeo]éﬁi@' e | to
VI. 41. A cawih g/tartaiysoioedrdmg nyrmed:lanmau it17 smd 36 @ader pelymerizatigadoaditiats. Whi ch

conprises a hré Bt £ Mg Ipeess AL 18 Glapo A1 ehereltbhpalymeraion ihrasdedcirpoliad and
al um num cont'ghf HPURL i fion SGiahyRE wich SERPRse o Rediiich WdpARRAT Of her
t han hydr 4y e@r@ﬁmﬁaabﬂkaﬁhrg Ebipttng et rfiintig-c6Mhing edhijfbund géés‘of hei 459
subst ant i al | spdupingagens iothise fhep dydtegeg of baertlalmmhmrcememm@emp@néngd which isf t he
runs of any a “ theksinbpfogefleggribedwith referencs, iy aay ppe ?fﬁ?"a‘i“ﬂ%‘&f aBX/m!f Br ocess .

acco ﬁvd Ing to Q a' be ss FOBthe breparati&ide an oleﬁrguﬁ;ymenzatlon catalyst whlch comprisesEPPDl E &

GROSE, 50 . heat-treated supported chromlum-contammg c oﬁg‘e hd afuminuin @ gi dbﬂﬂt s§0 16
TheoBal ds Rom!nd |ipy r¥iapo Ares ucingr jganteefher aHé‘b'dzg@n% g‘*% nery
O fice, by Cg"Q cﬂﬂgﬁ“ﬁé_ﬁ, E‘Fﬁ% gloﬁfjg‘g Y aphgrpinbeior dgfgrh 8’nt

O fice, 25 Soul TPk @genz 0 Pddess SafhYyst WhieKTeoMpriSdd aGRpY- es may

be obt ai N . treated supported chromium-containing compound and aluminum-containing compound in
the presence of a reducing agent other than hydrogen or said aluminum-containing com-
‘pound, the process being substantially as hereinbefore described with reference to any one
-of the runs of any one of Tables I to V1.
42. A polyolefin obtained by a process according to claim 37, 38 or 41.
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