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range of about 0.001 to 10, preferably 0.1 to 5, more preferably about 1 weight percent based on the
weight of the cogel, i.e. the dried silica-titanium base {xerogel). The chromium compound can be
incorporated as known in the art. For instance, a hydracarbon solution of a material such as tertiary
60 butyl chromate can be used to impregnate the xerogel or an aqueous solution of a chromium compound
such as chromium trioxide or chromium acetate can be added to the hydrogel before drying or
chromium can be coprecipitated along with the silica and titanium. Anhydrous hydrocarbon solutions of
= ni-bonded organochromium compounds such as diarene chromium compounds or biscyclopentadienyl
T chromium(il) can be used. Suitable chromium compounds are disclosed in US—A—3,976,632,

' 66 3,349,067, and 3,709,853. :
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The ambient for the seif-reduction step of the second embodlment is coextensive with the inert
nonoxidizing ambients of step 1 of the first embodiment. Nitrogen is the preferred material but vacuum, -
helium and the like can also be utilized. The reducing ambient for step 2 of the second embodiment is

55 coextensive with the reducing ambients of the nonoxidizing treatment of step 1 of the - first

embodiment. The preferred material is carbon monoxide and mixtures of carbon monoxide and nitrogen
as disclosed hereinabove with respect to the first embodiment. However, hydrogen and other materials

. decomposable into reducing agents described hereinabove as reducing agents in the first embodiment

i can also be used herein, _

‘ 60 As to the third step, reoxidation, this is carried out in an identical or essentially identical manner to
the reoxidation. (step 2) for the first embodiment, air being the preferred ambient. With both
embodiments, other oxidizing ambients such as nitrous oxide (N,0), nitrogen dioxide (NO,) nitric oxide
{NO), oxygen-containing halogen compounds such as iodine pentoxide (1,05) or chlorine monoxide
{C1,0) and other materials which release oxygen can be used.
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0 002 673 The first enbodinment is described in nore detail as follows. The
dry silica-titania,cogel is preferably fluidized and heated to an el evat ed
t enperature and contacted with the nonggoh 7@ anbient after which it is
reoxidi zed in an arrbl ent cont a| n| n about 105100% oxygen. The nonoxi di zi ng

anbi éaf is pﬂé@% s ofr 759-rﬂ2>5f€u°@ refticuiarheitable frs cpden
and ni trogen JBof al’%ﬁ f'to 4 !‘;Ee b@ﬁ@gﬁ gf°'a'r’i’as°9'§*aﬁ%"rtﬁ P J98h° Migfes.
xidé red B8 foA A5

i nstance, caf bermdbed oG ot E G655 0 Fnbrﬂé?mably |
5- 1Q0% car lgo1590B1808¢CIGhé gm fqoelﬁecemagasstaﬁmalehst 5 ik tbs) P feladiyCoRBihpif t urs,

nonoxi di zi ng nmreﬂqtablvﬂrte igersi Ofeourse s temﬁssanuemanmre{sanabbﬂmdummcbw thepergent
vacuum hel i e%yﬁg* sﬁgﬁ at'efhamP'eef iﬂh &’ﬁ?ﬂ:)%,ijgﬁe§f iagoutcRA i 8A0°E Peing eserctplly
as hydrogen F %qe t:L ?ﬁﬁ{ﬁ an the first part

hydr ocar bogs of ﬁb&p tlﬁﬁim?d'll bﬂdai‘ia l'eﬁw@&/b ZHie m t@rlal may Qiunng the
hydr-ocar bons finat eteudaentthame andthog Brlea,dy m‘llfhn‘idﬂﬁtdlyi doantohihecde cpalmosta: it nhosel-

and H2. Sui t &suetion| Qrdh@momlem mayibs "mlp\mrgelemqe@tamleersaﬂu ﬂmve'dnqmeﬁte of +3 in which

unsat ur at ed SPsegheanibe simply haated i pip.fo GP fici %?’F ftd E jodity th&t? fgmium
o T R e s A L A R
from an econedmgerdtirad p@inelfall\ﬂﬂﬁh BER6M t&H@r |ahd by the ithe! RS aiend I isikdted to about

i sopr. opanol . 6503 eufficient dhaid Oosil} havd takki? ptam:l TGS heiﬁng step Sull taaé)lae lenssr § aniptesc
acids for t. h|PSFfB§§@§@'“PWéF oER: 0P ratpeedarehlndfr t?f%a bisheatinadgn be

are nor mal tupg; be |
acetic aci 3, t.baneﬁeaﬁae txcmte fa'"ﬁf!%d}@'h ?#S@?mes ; “5@ Vit Ybaah k T nfm'%i% i |

cost. These deammn bnnadvmwwusfomonbwea& -sGQ prbﬁfréd ambTm ARomb tJhﬂﬁ&ture
for this chrmhnn omhd' thsralnsoafcn mwfﬁ.emefereblagbtut §509C; theaigizing ambient is
al t hough |;5 u Yo een Ehecate|ysy ig ori hfoaeega{ ﬁﬁf& :
as is well o s4l ﬁ,‘éﬁ&t;%éﬂt‘;é‘i IS $B&P 1y PlfTen tempRsRtTe SRPIAF P

titaniumi nCO" pth% sGrErJEMcﬂombBﬂBH% t btepl 1 debdndlbimbBlimantDs B5rAGY out Bt & idnger@ife
i N an: anobunt wihinltherahfeeofraDOgel 100°C). pleférabil B00-pHZSEL THId tyealmént kan Smpl be bdrried out

percent. ti tamrmutbaereureewre@nehqneirgmhemmaﬂ W@Pd'ratlwtf’(t'@g@h't meqras @onthemerature .

Lalyst %o b abous dilos rage, gnyguor il g el oot
O oo o o ok LA Al e e s “*“*;E :::ema*:eg e

t hat 't enper atahd athasdhaitbaaeram&ew t mrre.mevmuﬁ g@e 16 @tep ' A tHRIfiFl e MBAYirReH:. 3t is
Second, it caga'tneomadsaedtliat)mtdm ap the pecoad embedipentathe mmbient nalchangecheoranhe inert.

qui ckly rei'fmae;ec': tpof he aeefm \Pa % mree mbiep 'qhns r@ﬁens ¢etrths vdatmns H%?gi(thu‘!tt
r em)ve the ai e sa T'mi a nﬁre re°§ c o f the f|
i nt roduced. r i u@. bfﬁﬁbdtnsen hae Ciags a{ent .

be frequentl yeqardeﬁaarstqufpeuferm tattiedr ot @t & Semddﬂmﬁyefat |éast mmccbemnﬁwu semperature
bet ween t h® fustrdsfortB@redmom ﬂep second enbodi nent, sel f-reduct i on | S av0| ded

in the first %U) f “‘; QE@MGHF'!)PH QEV ﬁ@‘“’l‘tor g
it ean-be r aig t§§at Eg. ﬁm‘?jnaﬁrgm '%?m t%glﬁ gr) ?1? a%'i 5& h
as nitrogen. nnJatheS Oihgreb edohd [gas 34 fHarolidted ri‘ﬁ&rei’hb ottbﬁ ofNBe second (lower)
t enper at ur & fconnpartmt amdaken dffnebafibe m:rmmafland ifghregrbr recre gadel ereruadds e prazkss can
avoi di ng nit e tme dn aé'bwe;smqrreln qaq::remmsmmeettnsthel catalyst awﬂ (geg@dezed Meuub,z ggg’g:gg
If there is é; ﬁrﬁ?"v’x}}%@%"% {’ ngin eﬁgﬂgw gg:e ﬁﬁlhgﬂ i azﬂﬂcfrﬁ? ent to the
hitrogen in tdQé’re QGIQ ﬁﬁt%r Was! 51 £d the catalysts of the
sel f -reductd @RarhplesOse€ dut hebdinbelow, the, use rbf tamanﬁdmbmadﬁeétbrqdas @f‘mﬁlbl@d GRIMBYLLRG the
in the +6 st a;a@lvstsieiﬂﬁﬂvr letiiuvt agivataowhidh @@e @t am eleirted terrgneqatureirit waefounditiiat inthe -

such as nitr@& ﬁd' $’ heﬂﬂ? éﬁ“ﬁ%@ PRE a;70n0¥ f'"ihét'{%' 9"' Af pFrpgtimes
and i.ndeed t 3? il i é&‘t?é‘ﬁ?‘ q catgheys.lp Mg pragenea of ajj it an glres W&r?ﬁ?“@?’\mef"l not
show. Howewer, atalyes Ol thisASvelidh cdn Béllisell REpIRIARYiE dt Wastink RioRo- LoRefif GoHMNnIAG 2
t he second en@@deMt atora¢ per mblaaue. (The ifventivh i€ b pattiduian tapplidddithy irmpgrofiucingt etéyene

enbodi nent uthpmpm ; ohmws %@:tfmwtleehmﬁmhneswﬂ %mrmnai;?smmwewd&nm }:
IStsl Lf : (r)]l;'; al@ont: eéms suc tEh vl ne g"t{:ne' -he% ar1 ée%ug 9 °F po conéyﬁ?fﬂ' % 3?'%&5

art,.-the bas Ghef‘aﬂfbn&@ﬁa menlkoarﬂd matu%@%daéof c&ﬁmhe e&bemea pseferswkbnamuﬁ atl mmabout
The f irst st &9, wefemkly d&ito 8% maledesedtipolymeiiret pthylenesunite fEthyleed ptopylarse, a—bgtengtm,d 1-
st ep even t h@&’g’ﬁ:?'le G?L*’F'G%M Rreferred.

he polymers can be prepared from the activated catalysts of this invention by solution
65 polymerization, slurry polymerization, and gas phase polymerization techniques using conventionai

5




L)
45%i nvol ves two substeps for the reason that the initial oxidation my well @
occur when the catalyst is initially prepared which may be sone tine before

it is actually ‘used.- Such a catal yst, i’ 6¥% been oxidized in the final

step in its initial preparation, can then be,subjected to the

sel f-séduct | mnmteemmcommmg atnyessq;r fﬂmwert ﬁheaatmzm °f 's his inyengigmarg garticuias) g‘d‘aP'ﬁw“

ai r anbi ent ﬁl{lrryhﬁi r an above in th sen u ar mm&@%{‘&j%:w?&yﬂ
to the self- ),: . u@ﬂc QtI\}J deQ 8f SérAmbrciad interest for

terjal a 5ségph€a%o su@l@% in Mdnnlﬁolamﬁ hime Elueinped2BgRasl Béhetde caraed oviircin inert idituent
e +3 val engrhskat parsiin admaria arsy@opachffmemvdmatbwulf emeétdmt@ﬂv I?E!\V'e"e polymers, a

| f-reduct i mmperBtwe efrpbpus §6-11J0°€ frempicyed FRIcRTRIRN leaphaste e exioitng @ melt
? eg fTﬁt Jo! |s m¥h %
e

od mrent @dwemg rs??cm i épm*ey #1lo%

e-first ”fg ﬁwﬁé HeBvehtionlan bﬂntruaﬁtaweﬂsg € lowem
d the Ii ewaﬁu g0 XYM iatibszethe ddiepatisshe eiusgheddtitiecsatne ieactosteepe@tmﬁ Thehkigh
scond enmbodMirpsigmers hie HENWM extie ivelees,iandingt fraem abodt 33 % ?F b°“‘f4 at
noxi di zi ngthteﬂéQf%ﬁ?m’deBT'@ﬁ’els‘éff‘ rqsifa cpn hesipiegtiop H‘t°°""FHE°"B APfuaLp form

terial 19 Wﬁi%%ug SrAtlibHsih BE S Re ek RGO JRAQKE SRVARH pRicbdAIRTEadS
i tiohs 8 t v phc
scl osed. erngfaﬂégqgéeca‘ﬂlyrs |sr§§ﬁﬁi@ﬁ1 I@aﬁ%@ %‘hE SigureNH 8 BitNIMGSual iKW B temperature
drogen. andn@hieRd oflBieCdbscissa reheese briirgy diffdrent ferdaach ofjthaglome surd@sbrthbémom
rei nabove aer;& edgsseng:idy?ﬁhe grigngles, h@e.fﬂ“f'ﬁ’ﬁfsefg%etggﬁﬁtga:" ﬁ'}‘é?l%o‘e lys Ngt‘ee'
rein. 60 catplyst; whighatalys hag reqejy i

: t, represent system of
enti Cal tig 1%1‘@3@333.; am l‘nﬁ Io 5‘@6:\‘-/}}% y af¥d degi étglih el? #atex-
e fi oFRUH relatibhshipFor@iying Eprﬁdi& @Wftﬁﬁhtﬂfﬂtﬁ of KHis in tudih Jel@srdin the temperature
odi me nt s nGibees orotke abiszissageaedsntcthd mperaturecas which the RO tesatroent ﬁvear ¢afried gt angd

°T53?né“%§?t*&‘°ﬁ"%%'g"@%§ '°§; R Lognrk 2

DD TS

ich rel eas gh as t 9 acRENR8 iR LthY ehird NRow UQﬁdyOe”te
ep .of the ile&Tntlﬂ eﬁ&ﬁin \ﬂ'tdt of blﬂe | dontrd) eshoaing ethad tlﬁSﬁeatlﬁent mOth@Oﬁm@?@ng
rr], pref elaadudsyhemcan@ ahe Bubsd Wik rearidaton aan b Cardezl ot atrtsrep%meu @mpa'ﬂugﬁ one

i tabl e fét terepe emswa%me tahe Slepa o o HYrg oY Pr'i'r'&'?ss bythe ¢licte
r these tr mé?z; ﬁ&i lorc}ﬁ[:ﬁféﬁ? m;)}t ca & se;‘r; extrﬁd range

urs, nore eﬁne agd biP rebyx Eéliléﬁ%m;;% PeRurb SRMHIIth pifer eraagwﬂamesampemedm-
0- 1000C, prrﬂher@béwerseﬂts{nedih]runsﬁmmmr eferably 5 590-[err]. The tine for -

e reoxi dai on feClutdigstdbf kit Fivertiol dakl tRSused VAthE Eanbéntiondl ecobeahlystd & deSired. Also
urs, nore miydrbgenabh be dsed ® fdrtivolntease@he MUtdesiesd- t he times and tenperatures
cdn be i nfluenced by the percent of oxygen in the reoxidation anbient with

a|tenperat ur é"iﬂ‘m%ﬂo ut, 650-ferr be| Do SRR Ry elalnfd 2 Ldnk EdaiGm
alr oo dat oy bR ik SRS Rl el 24 el el
erfbodi ment , tglhgs fahis o SkaNrbgdred BIEWetyedipitafiong agern Mashedf ingifrdgpated rwgtht dneaqueous
fijrst part t aolfiorséfeproinjunt hratate md ctrilae by arebireple dweila@at Mih eth)ﬁlsﬂcﬂste '@péetaivsts were

ngret nabove, alcmgtqqlatléﬁ.ram h#qaa Resired rgaa ggﬁ{c‘g} nearvel %ﬁeg F( 7:'23')22 :
eral

f gr mati on as\cg é‘%g oe%e'? %ﬁf&fo@ cﬂ@ét aﬁgn anli 8fh

=

1, the self- <Qidtivatdd uhie? G [,moum.my In a ovver va ence state,

general ly, the val gneg.ahabGyHwabledtdd i Hhalindd Sopabl PReringRiieReRtashrick.
ailr for a ti rfg,ﬁfif RN S R gl aa,ao.mas%;a,;&“b?ﬁ;?@zeﬁ:%‘;‘s%;mi?“m'a‘;a
into the f &b ) & giveietdsiofiabout 5QD0 gi@ly(rEr B8 hramAlatatyst Beactoe teynppraturd erarigved WAy

be added to tlh@"migfcﬁ‘% El\r@eavweslgg%t@mm#a %é%g?ﬁﬁﬁ% w*? d d on
t he sel f-redusil o‘@e
tivt | ed a o mg to
generally staidry & ea}ﬂrﬂaw( /101 /nz( @vm&eeas@ &fSth

td about [%rvlfe@#l '&thlﬁlitsﬁﬂMMl &ielpelvmw kHe shﬂm tﬁeaiaelberphamrowIMG dnletaamlongThat ls
step will takethatmdiezalss werersil mmresampleeﬁtbrtab igBiGaveragr melgculan wRightiBiu youlﬁhb@ @e

prief erabl y f raome:s the mumbeiveragmoles neshe, eadip wio 'd('? 1 BRAE o
e e P e e

so based on adding up the molecular weight of all of the molecules and dividing by the number of
molecules (M,) would not give a true picture of the situation, hence the use of the weight average
. molecular weught However, the ratio of M/M,, also affects polymer properties with polymers having a
narrower distribution (lower M,/M, or lower HLMVMI ratio) being better suited for uses such as high
speed extrusion cooling and injection molding. The activation conditions used and results obtained are

65 givenin Table 1 to illustrate embodiment 1 of the invention.
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L ]
20 presence of an oxygen-containing anbient for the tines recited above.

w th the reoxidation treatnent,

t he remai nder being &an inert materl al

, for conveni ence,

I—Ioweveg
tenperature reaches a point w-thin the range of 250-[err],

[err], the oxidizing anbi

ent

begun.~ Even when the catal yst
prefesrred to heat up to self-r

hi gh tenperature contact
at nosphere.

of th

The sel f-reducti en

As
anbl ents contai ning about 1 0-100% oxygen,
sOd02s678t r ogen can be used.

air is the prefrerred anbient. After the
pref erably about
is discontinued and the inert anbient is
s originally formed using [err], it 25 1is
e@mﬂontammauneinah‘soastoawﬂd
eSchromumwi th noi sture in an inert
Bortlon of step 1 of the second enbodi nent
eawi thin the range. of 600-[err], preferably

is carrled out at a terrperatl:ar

700-Terr].

‘This treatnent caf

requited to heat fromthe inft|

the tenperature 30 can bq
range. In any event, the
will generally be W|th|n
mnutes to 10 hours, noré¢
is carried out for the S1
hef’ei-nabove with respect
pointed out. that in st
fromthe inert 35 anbi il
i s'reducing under the @&
hydr ocar bons, as. di scl ogp
for the sane tines and ¢
reoxi-dation step 2 of tghe
melt -index is the overr
pref erably carried out %;11
tenperature- 40 used foru
thi s invention can be g:i
catal yst can be introgie
activator with the fi®

i ntroduced at the bot
near the top thereof.
second (l:ower) 45 corrpa1
three or nore gases. are
each conpartnent, the &a
Al ternatively, two or |
gaseous treating nedi ud
external furnace can heaf
Wil e a continuous actig
50 exanpl es set out helse
si mul-at ed by introduci n:g
at an el evated tenperatufe
the initial heating is d
soneti nes associated wt
an already heated acti val
this invention can be us

hel d
t ot al
the r

pref
irTE>~
to>%t
2 gf‘

o)
1d|°t-§)

i here
enper ag

:N‘EE
‘ate
‘he,re

aﬁ'?e

gas t
of th
et
ﬂsed"
al yst
e com
i f dep
each
it or W
nbelgojve
the-ac

|
pne’ i%‘u
N i ntgr
or
pd t &

L4

containing 2 to 8 carbon

at offs

applicability in producing eth

m xtures of .ethylene and:
containing 3 to 8 carbon
aliphatic 1- ol efins,
and conjugat ed or nonconj
i soprene, piperyl ene,
hexadi ene,
preferably constitute at

-polynerlzed et hyl ene units.

1 or
at ons

such gg

udhitSe

smrrply be carried out _during the tine
Eengeratu‘ge o th& final tenperature or
gt: ny..po%nt.,vvl?. hi.n 's%ue above di scl osed
BehBi ng tgmagvvlg begt |east 5 nminutes and
h8gefofE5 &i kit é® to B hours, preferably 20
erably 40 m nutes to 3 hours.
es and at the sane tenperatures set out

Iy 1°ofothg fdred enmbedi ment. It is again

 8e RedBndGer®od ment @ t he arrblgent i s changed

Wn

1s_u_sed that- is, the carbon: nﬁnom de or
nabove. The final -

ures gi ven her ei nabove with rEspect to

mer‘%;o

Ecpnsi er‘atlgnwthfe reoR dat i on §tep is

perature of at -l east [err] belgowthe. -

duction step. If desired, the gatalyst of

(1% n®a fcor®i Miogs act Rvator. F@r instance,

fe gopd-ofnam:on'part ment al i zedgvertical

D be used in treating the cat agyst bei ng

e first (upper) conpart ment an%saken of f

hd gas |s |ntroduced near the Bgttomof the
d gaken DI néar th§ top thefedf and if

he Prfess cantontinue in a Eike nanner.

woul d be fluidized with the tlﬁe&tlng medi um

part ment s coul d be utilized V\nlﬁfﬁthe sane

5ired, to increase reS|dence 'gl‘éfé An

conpartnent to the d&sired t@@rﬁrature

as ngt used te produc theoc

&S f€a Eqntg udysg act L.vat or was
aPal Qs.t,,%,r’%ggglgﬁggl an=<act'§\§ag or which was
°@gﬁj‘glmﬁ tﬁ %@)bdhﬂgfgs wher ei n
& narmxl‘qf,m@g ﬁrmsgher"a; pmﬁbgems
oﬂuu—m;caeﬁ.ﬁlyﬁt:s@l n ghe of air into
NGtE @ &R £ 5 S T acat al ysts o
pER SopE. 55 & ha | f

oel y Bt £ 4o gt oge noRo-8ED efin
]aerig ¥~£EW |m£en:gjgen %% 3f particular
yEeng &Srﬁnfnﬁlgﬁﬁﬁf% ang cqppl yW6rs from

hgr e BFoFoNDPel § 8| ecBed SPorm &- ol ef i ns
EerIm):Fec'-EI e": 5<enpl Ary com)ggloners i ncl ude
o opxl ege. ¢ ene, 1 - -hexepe, and the |ike
d diole |ns %0 such as 1, 3-but adi ene,

2, 3-di net
and the |i ke and m xtures -t hereof. .
about 90, preferably 95 to 99 nole percent

| east
Et

hyl -1, 3- butadlene 1, 4- pentadlene 1,7-
Et hyl ene copol yners
1 -butene and 1- hexene

hyl ene, propyl ene,

are.'especially preferred. The polyners can be prepared fromthe activated
catal ysts of this invention by solution 4

Reducing step 2

hd s8cdfid Yar? & steb’ 1 to anfanbi ent which
T eoxi dati on°| s carried eut .

I n,-bot h_enmbodi et s wher e hi gh '_

In .

a$al<ysts of the

(

e



65*pol yneri zation, slurry pol yrrer'i zation, and gas phase pol yneri zation @

t echni ques using cpnventional 5 0 002 673 .equi pnrent and contacting
processes. However, the catal ysts of tloigoRngyation are particularly

Sui ta;;le)e in sl Urry rrerl zgt?%(l}ns for the rod_ttsl'(t:trorrl‘ of hig Lt rrelt | ndex i
(M) | ymer %hl nven‘no c be increas #rio %lcﬁ e "6“85 ? vate n
above in the 1ahs P LEE I S ";.zzatgm’%‘*ggr ﬁéfé“%h‘tf
nol ecul ar V\Blagdl'l'(/adil'§6frde hlh |onQeH-a$Mﬁﬁln§B hiS |c6¥ﬁ§ W@ B bidi products at the

conyer ci al 4 isaree elsIDWéroemEeratppl in eataamrsﬂm MI atpalyettgehé oradaralet thagatalls, it can be
slurry pr oce§3°"| ‘§a aér?" t ent 'Ed‘ eaybory mongyxidp rﬁemtreggﬁpdeﬁthaguo H‘e&;hﬂ mediums
paraffin, [;tg elt g 6;]' % :«é%‘o[ﬁ{n o ghagtlg ?BT m@ggihj tﬁe‘%ﬁé r‘gp tlgf ﬁ Sntegtgn
pol yer s, a tsemaera% UEdhdste £70° tbsfuempl.a 50 S0 YR Eoniity ot e
hy | ene homomoalystsrRuss & xrdd bsHoWﬂ@tavdﬁﬁdrﬁen cataligsts tontdin rﬁnﬁr&nﬁﬁnt&@ﬂﬁ@geﬁ%mgﬁmg
tai ned by omaniacempgunds subleasestess, gontonisfsutfimtants, anednatedin,a noheridiaing atrvepharesand
ent’i cal catianyaxidzeship aisthespelindex sapability otige gatelysts i impsovgd flativetocaptral ruatt t he
s ATE [err] 1@,4, or tenperature. At |ower reactor tenperatures, both the ~
fvention and CONédries ofcaiafbiy pieparBdl #6m la QNG tithhia 6MboBikddBSTel) EbMiAIN cHréHhiLMScstfte
e conpari Sdumednasd dbed a$ dbsvebainineExamplat Diwab aldipatedt aktéerding he ehibgdnm%ts 1 and 2
| ymer s hav @reMopaly dgscribgd-i 0 val ues rangin from about 33 to 38 with [err

Hues o sbpu AL i ﬁi Rl
'a
h@9

|gh
jection '}D'sﬂ&ah nt gﬁ:ﬁ: n'a g\yof CrO,.
ticles. 15Essentiall hﬁeﬁﬁcﬂ“&a&ly&h%ﬁﬁbé ﬁnerd Eﬁhbl@ﬂ 13iliEd erhé? §liY available
tenti al and.’roacnarvlsat Ctamiqt Coraphny euith lan agueolis sohaibanf0ErD, artidryiag atlapsit 200—a400°F,

tani um sil éﬁ% f), inaire ‘"f‘i tﬁ"é swzse@uem exau‘nlsstlus 'slfFfe'thatO qsri“efreenp@r All gf the

Jnbers on a E;FE?Wl gremple ga 'Y’ﬁ%"‘tf‘?‘h"éﬁ -
rves. In 2t ﬁéa W&xﬁ %ﬁ%ﬂ%agihca[ ara% ?ﬁg}i‘; s&{‘gﬂés&?ﬁ ‘?rﬁt?lemé:n l&@&ﬁ &d for the

present theodel éxceytithat sitaninm Warabem.tmé Brepdratidheof eta;ha rafﬁé poré\kllicalls dedéribod MUS—
s recei vedAro3.900:457. Thipgivesfa largeparersiiica whichdrtheiestly givesrpighieranettdntiex pdlymer. Samples

tal yst. I}ﬁ?@“?gf @rtiyatef °§"q"§1‘ thi F“' which. represents the best
stemo th, o ity e 8 ”*ri r;%t %r%%r,%g puist bl
It flow The Cme\katalyeDicmatioh Norfs Eﬁ‘&p r ﬁrlt mb@ given in
nper at ur e Tadl@2.i onship for pol ymer produced W t catalysts of th

vention gpereln the tenperature nunbers on the abscissa represent the
tenperature at which the CO treatnment was carried out and al so the
tgnperature at whi'ch the air reoxidation was carried out, that is, the
tdnperature was left the same 25 after the CO treatnent for the reOX|dat|on
treatnent.. Since the opti mumtenperature for reoxidation is not the sane as
t he optinuﬁttenperature for the carbon nonoxide treatnment, it can be seen -
that the nelt indexes achieved are not as high as those achieved in the
third curve. However, -they are substantialty-higher than-that of the—

control show ng that the treatnent in the non-oxidizing atnosphere and the
subsequent “¥ eoxi dati on can be carried out at the sane tenperature. The 30
t enper ature numbers on the abscissa for the third curve represented by the
circles is the carbon nonoxi de treatnent tenperature utilized prior to a
[err] reoxidation. As can be seen, extrenely high nelt index values are

achi eved u$? ng carbon monoxi de treating tenperatures within the preferred
range of 760-9250C and air reoxi-dation tenperatures within the preferred:
range of 550-[err]. The data in the.figure were obtained in runs at [err]

35 The catal ysts of this inventioen can be used wi th conventi onal.

cocatal yst& if desired. Al so hydrogen can be used to further increase the
M:if desired. Exanple | A series of catalysts was prepared froma '
silica-titania cogel containing 2 weight percent titanium40 in the form of
titani um oxi de and 1 wei ght percent chrontuntln the formof chrom um '
acetate. Thae :

(/)Oj“O::""_'DQJ_'<'D‘f_"_
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siFica-titania cogel was prepared by coprecipitation, aged, washed, b
i npregnated with an aqueous sol ution of chrom um acetate and dried by [ -
azeotrope disti‘llati-on with ethyl acetgrhiop2 §lys catal ysts were activated in
48 mm O.D. quaftz tubes using a heat-uprate,of 3-[err] per ninute and a
gas f=bw of about 40 liters pef hour. This gas fl ow corresponds to a
superficial linear ve¢l OC|ty—~at—~16;QOF~[e;r] of 0.Igftgses (0.03 migec). '
Generally, 30-80 m ¢f cat agysE was ghagged duri ng eacle activati om and each
catalyst was acti V?é(da gnde€ fEui 8 b@d Egneitionsg EAchEgqcdivatedgcatal yst
was tested for nel ty3 hys ges rrerlczgr&gog@gl%-ge in® particle

q

8 B
formprocess in a L8828 s§ &L 0 ane as
t he .d1p-l uent at 550 msim$&§§§5@?%§§§@ %@ﬁﬁ%%ﬂ t §900 g

|

o [}
pol ymer per gram cat al8/st .E ReActdr g erfpeiat ur83 emplEoy&d Sas [®rg in all2
i nstances. Melt indg) values, determ ned according to ASTM D 1238- 62T, c;‘%
condition E (g/10 ngn)s arg afj uBte® Fightl y“tgcgag)r(ajucgl.tl \,gLyuzaI ue

5000 g pol yet hyl en@ ,ﬁ:gt a_gﬁg T,gugigeﬂ:l—% r & &ta o Eetwn 2\/@ 8d =

&or
produci tivty. Hi ghZdagiSne I}ﬂ\/g’)g is $gt@r @ ndd %qsorgh-rgg_t o AS
1238- 65T, conditi ong F::%ﬁl 18 “hE ) 5o, HEM/ M, i €S gmeasure off
t he nol ecul ar 55 wel gh i

F] ofi" ﬁ'e oI yrrer the smaller tme
nunber the nalr‘pwer“t dig

T

;
hat 190 e ecul re aII:of
the sane |eng e i gh® ager@gglmg equl ar%wg 9%1 %DE] C? be the £
same;as the § F"gvé‘?age"'nﬁ#’edﬁl & wei ght [RPrY affd Nhe"-"rat |“b woul d_be g_
Hovvever as @|practidqal matter, there are aI ways sone short mol ecul es a
some::l onger nes. S_Lr ce’ the | onger nol ecul es exerci se- a di sproportionate3
ef fect- on tHe|prBEeEti®s of t¥e RoldmB, & MBERI & &i &t dyeiRige si m:ﬁ

60 based on '@cldl‘ﬁg‘vp The nol ecul ar weight of &ll &f the nolecules and

B
di vidi ng by d e nunmbgr of nol ecules [err]would not give a true picture cﬁé
t he si tuatl &, rjce |tdie use of dheowe glf aveage alcecdl ar aweiaght . g_?
However , thar at %f Serr] dys@affe@s Saolﬁre&“’p@pgtr;es \/Etrgpolyner§§ :
havifig a nar@ gwer 'di dtri bution (lower[err] or lower HLM/M ratio) bei nga g
better. sui tvegl (f or usgs such as high speed extrusion cooling and injecti 0312
mol dj ng. T§q—; rct' SaEi|op co'ndl i s Jsey and r‘es'lgt 2 obt arned @r €2 65 gi veglg
in Table 11® &Erlal e embodi ment= 1 fof °fhe rventton & 02 673 =38
[err] [errrgerr] [err] . . Jerr]. 0 002 673 The results show t_I1§
mel t.;i.ndex p®tiential jof silica-titania-chsom umexide gatal ysbs Qcti vat €3 g
in t__hl s invehtli on car] $e |ﬂ£:rehseld grog1 a@out\% g Bt |§E or@ared tog @
conventional8gir acgi|vati 03 r%.mcol obyof i £st 8 tae €at apys®s in a 2 o
non-oxygen ggseou§ noi ent "such s CarBon” rmnOX| e, nltrogen and vapor Sq &
certain oxyggr-cont aijni.ng organic corrpo!mds and then oxidi zing the produ@@
at the 5- sang Fowdr -temser &ure-Pn Bir: Bag) ﬁongthg M -of QpoRyet hyI eDE
rrade over th§ catal,ysts, iscE e S S ]3OS =S = = ~ B
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seeén that an initial heat treatnment in carbon nonoxide is nore effective
than in the other pediuns tested. Conparing runs 2 and 3, and 4 and 5, it
is evident that* when the initial heat UGO!WB is conducted in either
car bon nonoxi dé or nltrogen at about [err], the subsequent oxi dat i on

treafent is "é]‘ Fﬁj 6‘09"&5’6[! ts "9tt6° A %E gg‘i‘lqy éd'
el e c SR ET A mtt LT e, A Sl s
catal ysts Coestary&k réensr&.n@bf artFeMm e QUPPERIA- GOBNAI SH 61 copratipithted emaa;maﬁrd&nd
sucll_as est emstjvatredat@nling te tiri§ @ednziont &e suwSEnﬁm!&irmdoved uremetolndqmaruhbﬁlt mpared with

at nospher e andﬁetvrreenldweeaércet egcpweat-qna't nfrr lﬂVP'I"P e 5. 't is

catal ysts is s*‘”‘g ééfi%%i%ﬁ%tﬂ }‘&'d@?n.‘t’gﬂm %S %E? %?.ts"“ WY
of catal ystsgff A bétblel thedting ih 20! étc. cram@a y Ro u&Qﬂﬁ‘ 18 lohith the
chrom um agepabrddtion FRg aéH’ldedEW is@xh, &spedmdsfmh@dudnnu Asx@AP | poinis MSmﬁbérlfabat afcthis

accordi ng toiresitodi Thentis the dwdtlt@ r‘éﬁht@eﬂm t géwanceshthd. meliningddxegapsahility. e'%tuafother
n a,
catal’ysts vva§° &P%'EF ‘th‘Ei f ‘?';E%{ra%ty %P%\él cet%‘lﬁf‘h"’s&ﬂ}‘ve:ﬁﬁt‘; F{
Sttt diloybd Stbo

Cr CB (1 wei g Joider=ial oly. ) %H;R .
rr] fornggg mesa%:mscl Eafl ;tﬂl i dig% SoRE80n Efbertra BOSAY ve\eeb.gmhat '

rcent al umbsmercesattaihan aprewrRidatipn eem;saaram‘ewf 588 QW Thd esulis.illussate Mter lalatl\;ely complex
enti cal catraer;aﬁnowmsnesqrmnmemmw thisjnverfieat i ng 952 Grade silica

prrer ci al |y aval bl e from Davison Chenical Conmpany with an aqueous

| ution of)} g ﬁb%@ Grids Ma%ys@%ﬁat&%s&r&ﬁﬁ lo en(bkagnein?i Bi thlsﬁn\ﬁhﬁon vtrd% p‘thl%d
d Subseque%nﬁxaéag IRGtalybtpFeviotisly @dseribed t0 as Ti-free silica. |
taniumfree S|Eacbafthe;emlalvstsstrtstemdemwszesmlym tiort asalesoripéds eEmlermde |n _
i s manner exce e cataly atipg corylitions @mplopgdsand 9&'“"9? 3?'@ 359 shgwn in
i ch runszs'L ? 3 Iheyae 'T’ BaHes e Adiusted o APresusiyy vt o | 9 & ?!W??Pn"ﬁfr? |
etate catal ys “nas prepared in the manner described for the cogel except

at titanium-was absent. The preparation of such.a |arge pore si lica'is.
scribed in:US- A-3,900,457. This gives a l.arge pore silica which
herentlyta‘gr ves higher nelt index polyner. Sanples of it were activated
agcordi ng this invention. 30 - Each of the activated catalysts was .
tgsted in ethyl ene polymerization as descri-bed in Exanple 1. Al nelt i.ndex
vglues are adjusted to a productivity level of 5000 g polyethylene per g
ct al yst. The catal yst activation conditions enployed and pol ynerization .
dsults obf%ined are given in Tabl e 2 35 40 45 50 55 60 65 8 0 002 673 °
Cii0 0 [err] [err] o :
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C tFerr] Clerr] [err] [err] 9 0 002 673 In each series of catalysts, the (
i nvention catal ysts according to enbodinent 2 are conpared with- :
conventional ly ‘acti vated catal ysts (c@002 673 uns 1, 7, 13) and with

i nvention catalysts activated according tg enbodi ment 1 on the basis of

pol yrre#¥ nelt index, etc. The resultls dermrﬁtratg that catalysts consisting

of chrom um oxi de supported on silijca or -2 coplzem pitated silica-titania

and 5 activated according to thisgijngenti o aregsubstantially inproved in

mel {_j ndex capability conmpar ed W &h Q%:'ar.-_v@se ¢ entical catalysts
conventionally activated in air. &E@glnv ion runs 2 and 5, it is
seen-that catal yst activated acco?:d gugcg%nboglumnt 2 additionally

i nproves nelt index capability corrpaPed t enb®dinent 1, i.e. 14.7 M for
run-2 vs. 19.9 for run 5. The benefjts of preoxidizing and self-reducing

the catal yst before treating in &3@ etc. followed by reoxidation conpared

to omitting the to, preoxi dation §E§ep°areg:l eary seen. Inspection of

i nvention runs 3-6 points out an@l‘&hng fa@t of8this invention. That is, the

duration of CO treatment influe the melt i ndex capability. Thus, other
conditions being equal, the cata t of run 3, for exanple, gives a polyner
of 100 M while the catal yst jof run b gives a polyner of 22 M. Runs 1 1-and
12 illustrate yet another gdcet of h| s invention. That is, other

condi tions being.equal, thg jpr @gﬁdm on«terrpegature enpl oyed al so affects _
mel t i ndex capability 15 of it h& & a\"ysts For this particular catalyst, a’
preox1 dation tenperature of [6490C g{ves sonewhat better results than a
preoxi dati on tenperature o [er_r}‘ I'Q,e results_illustrate the relatively
conpt.ex ‘I nterrel ati onshi ps®pye S {8 pratticigg this inventign. Exanple 3
20 . Another series of cithlysts a&ivdled aE'cor ding to emb@diment 2 of
this’invention was prepare® fromthé cogel catal yst previ ousl ¥ descri bed.
Each:of the catal ysts was £epsted in| et hyl ene pol ynerization a8 described in
Exarrpl e 1. The catal yst ac1§i vat i OFE ¢endi te ons enpl oyed and po.§yrrer| zation
results obtained are shown= h Ta3le % T el ®© index val ues 8re adj usted
to a:iproductivity-level o §p00- g@)c)l yethyl-ene per g 25 cagal@st. 30 35 40
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9 ' ' .
0 802 673 C [err] [err] [err] [err] [err] [err] 0 002 673 Inspection of -
the results presenjed in Table 3 illustrates that the nelt index capability

of the catal yst's- can be inproved by preopo® 8730 themin air, quickly

sel f-reducing 'n an inert anbient at the high end of the 600- err] rang e
for Setf-reducti twpestion of t!utresmgsmreemtwwlnamieéwtﬂsst tattaat 6@ % f:‘;e
v oh decomposeX 33@5"-&91@'%%*’5&@:;% i é&w i
air. 5 Exanpl ,.ﬁg ; o F,{g n@ﬁsﬂé e prad 2
of this inve ntlon was prepar romt e cog cat al yst preV| ously

descri bed. Eaeﬂan@atAal yst was tested for copolynerization of ethylene with a
smal | anount of M Fatilvwcéf'%?ﬁ aceoniing 9 et %Qfén'wr‘\é%’g%‘f'%wepéf%’F'P@d"e

reactor ‘at an®®® M afbunit HRPE
I e e e

re carried mnmeroatgpneésubs aré pappteaghin retiet. RuBHEe 8pr$1 of 3 000
THe nel t i ndes Polgmeraer g Fatalysy; The Mmedt indgx &a'?ﬁsééﬂﬂf‘ﬁs {2 pogugtivi w O%f&"% 99:’° ymer
pql yrrer per, gp?fétcaia%‘t 15 20 25 30 35 40 45 50 55 60 65 12 - 0 002 673
' ] : : _ ' _
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A |
Cc: -~ [err] O CJlerr] [err] CO [err] in [err] 0 002 673 The results @
show that catal ysts activated according to the invention are active for

et hylene/1 - olefin-copol yrrerl zation agloomeraf ficient incorporation of

t he conmononer Wwas achi eved. The copol yners have rel atively narrow nol ecul ar

wei ghts=di stri butions characteristic of te &ctivated. catalysts -of this
invention. 5 Exanple 5 This exanpl e shows t&e gf fgctyof the self-reduction

step both with silica titaniumcogel andl|Tigfs8e Bi Iica The cogel

contajned 2% titani umand 1% chromi um ahd 3 B ELQEH silica contained 1%
chromi.um As can be seen conparing runsi %LECE 3.8 Bl%ggler melt index was

obtained utilizing the three 10 step proce%s Bhe& eign sel f-reduction was

carried out prior to reoxidation. Run 5 ghows the good resul ts obtained

with a titaniumfree support utili zgg §k%sg1u§':nce> air, nitrogen, CQO pri.or

to reoxidation. The results are shé&\a%te rleg nigel @N Bn Table 5. TABLE 5 15

Ef f ect  of - preoxi dation step Cogel A and8B cont ain 2901 and 1% Cr. Reactor
condltl ons were 1 100C and 3.89.8#ag (55Q psig) thyI ene in isobutane. M
val uées have been corrected to 580 i@} 0w ~ o o :
Activati-on M HLM Run 8 ProguE-| ©OP © A% - (g/ 10
time o tivity Run Catalyst S Ri se 3 hrs 2 hrs -m n)
M g (mn)  (gmgm 25 1 CoggllA >  (GXo87L C, .-+ 871[err] o
760[err] C 14. 7 '37.5 S| 84838 05]§0 gel A Air to [err],
[err]s. [err] . 19.9 44.0 g @ o dl to 871 C 3 Cogel B -
N2 to Terr] 9000C 760C & |13.9 |  31.2 60. 5270 4 Cogel
B. :Ar to[err], [err] 7690C 14. 9 37.4 . 77. . 5380.30
N2 t0 900C 5 Ti-free ~ Air to B30 |- |871«€C @ T00C 4.8 - 39.4
66 - 5230 silica N2 to 84 |C £eF||BUROF5% N2. 35 Reactor
terrperature [err] Exanpl e 6 _ § ' _
' | g = ﬁo &N ¢ ™
> =~ Cc 2
3| FeE|ld 8 8 ¢
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L
This is an accunul ative exanpl e further .show ng the advantage for @
enbodi ment 2. In thgs exanple, silica-titania cogel containing about 2%
titania prepared as ih Exanple 1 contai %éﬁ#} 0 chrom um was reduced and.

reoxi dized. The results are shown herei Table 6. 45 50 55 60 65 14

0 002 673 [err] OTheres]itsGhpwerihdt catalyss lbtiveet rabedrdiig {o 180 ifdertion fate activedfod BdyI6aR1 -

As can be seemlefmumommamtmm and |that| efficientijocdineeation 2of stheveomordresr wed @chigyed xThe
However; the %8 ever relatiyely aepw SHeJaFuler HYghe rdissihutionsnehaiactedtsarfele ictivited:,
convaati onal a°€f3‘§7 Big nveaeNEy anpl e 1, control run 1. One word of K
expl gnation |sEx5,n ,ggder W th respect to fun 6. It is possible to go

directly from ai rTﬁn@exeablbelﬁbwmlméﬂede;fbeeaﬂ&eudnbestpﬁbmemtmgmcaamhmmgmrawhd&e

is sufficientl mbowet trge! @Wﬁbu&%lmw'mesd rﬂd& ct'femmm a@(dprléreF S‘N@ §0ntamed 1%

exanpl e shows 9ep FOTRy }‘? d £ higher malt jn izingthe three
CEe e enpode A A §%mz%a '%Wm.:g:a ’i°é?°’iﬁ2§33ec@m e i
In this exanple ,eguﬁgat-mbwﬁh SrbifBBIdW iniTalBle containing 1 % chrom um was
subjected to sel f-reduction either by beln% directly heated in nitrogen to -
[err] or by being heated in air to [err #BUEfer eafter. in nitrogen to

[err], theredfter reduced in carbon 55T QEoXidRtionstBRyrs at [err] and
S;:Jbl ected to a ggetl%nd@cﬁntﬁﬂéﬁ(iﬂﬂtahaﬁ‘%@ R4 Bt RERefeAl BS €and FWPMP L5586 Fsig)
s _

own her ei nbe| oW i n Tahdtlefe inlifobutane. Mi values have been corrected to 5000 gm/gm.
TABLE 7 Reoxi

qul yneri zat |{Gn at Jerr] ini 'sobu_t ane, ancf‘cg"a&°WPa (55’8’ p5| %.M?t hyl ene.

Run Produc- .
- CO0—: Air— (g/10 "~ time tivity -
- Run Catalyst .Rise 3hrs 2hrs min) M (min} {gm/gm)
! 25 1 CogelA COto871°C - 871°C 760°C 14.7 - 375 84 5130
2 Cogel A " Air to 650°C, 871°C 760°C 19.9 40 - 65 4050
N, to 871°C _ -
3 CogelB N, to 900°C 900°C 760°C 13.9 . 31.2 ~ 60 5270
4 CogelB - Airto 650°C, 900°C* 760°C 169 @ 374 77 5380
30 N, to 900°C Lo o L .
5 Ti-free ~ Airto 650°C 871°C 760°C 4.8 394 151-1 5230
silica N,to 871°C : :
425% CO—75% N,.

35 Reactor temperature 109°C

Example 6 '
This is an accumulatlve example further showing the advantage for embodiment 2. In this
example, silica-titania cogel containing about 2% titania prepared as in Example 1 contammg 1%
40 chromium was reduced and reoxidized. The results are shown herembelow in Table 6. .
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- -

20 *Two- hour Run - Pr oduc- HLM ~air treatnent @

time . tivity ® M[err] Run - Raised in “at tenp. [err]C

(mn.) (9/9) - - (g/10 mn.) 0\100256732 N2to[err]
. 6 3

649 . - 120 = 4100 _ 4 N2 to 871 [err]C_
704 = . 90 3490 - 4 8 37 4 N2 to 871 [err]C
760 56 ' 5150 3.§3 _ 49 5 N2 to 871 [err]C
816 . - 80 - 4723 - 3EQ 1230389 6 N2 to 871 [err]C
871 106 ~ 3900 138 | 59n88W3 30 7 Nlerr] to
871 Terr] C 838 100 8 5559 2.3 59 8
N2 to 871 [err]C 593 : 75 - 4960 , 3.2 54
9 N2t o871[err] C 649 87 5450 3.0
52 10 - N2 to 871 [err]C o T _ 77 5350 2.4
53 11 air to 650[efr]C 64 |E | BRIABRD 5760 4.2
43 357 - N2t 0871[ err] C}12 aifto 650C _ 704 70
5660 6.2 40 N2t o871[erf]C 13" air to 650[err]C -
760 @ 66 _ 5230 4.8 |naoownadd N2 to 8710C 40 14 :
air to 650[err]C 871 , 5 |I222e® 2.7 44
N2 to 871 [err]C""M "correqted to 5000 ¢ig producitivity. 45 As can be
seeni:by conparison of runs Za@rd 11, 3 a?d- 12, 4 and 13, and 6 and 14,
better results are obtai ned by |carryg @c )u,tmt;he‘qcsutl al -heating in air.
Exanpl e 8 This exanpl e al so |i ol vesE erfe | R efA2€Silica containing 1%
chrofium In this exanple, tjhg |50 tenperature used for the self-reduction
stepiwas varied. The results| &rije shown. herei nbel ow.in Table 8.°55 60 65 16
0 002 673 TABLE 8 In each run3dfter §igp i/ 22ER@FSdescribed, the catal yst
was given CO treatnent for 3 Baurs & 8871 TETTCand air reoxidation for 2
hours. at [err]. Polyneriza |ogs were thenm run at [err] in |sobutane at 3.8
MPa, (550 psi g) et hyI ene.. M®BRunjtinme Productivity . - [err] Run
Rai sed i'n E (Wi B E (9/9) (g/lOrrin.) M
10 1z Air to 650C : o3 |S -d_.c‘EEQ.S) 2888925200 : . 2.3 -
50N2at [err] for 1-_1/%@5«3 COL'bl[e*r‘r*TG““’“’ : :
| <2 |2 =
"elal|8 :
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s
2 +Air to 650C - 60 5040 2.9 3
49 5 N2 to 7QOC N2 at 7600C for 1-1/2 hrs. COto 871[err]C 3 Airto \

650[err]C - 81 0 O0DP¥EY3 4.8 46

20 - N2 to 816[err]C N2 at 816[err]C for 1-1/2 hrs. COto 871 err C4

Alr tos 650[ er HQCAS can be seen, runs 2 and lmtng embodlm ? how hlgher melt md owever the
i nve

44 25. l"#“%i “&%ﬁﬂ Jb’&%&i‘*@f’ﬂ Oy Wit epel 5 Ry At

to 5000 g/ g pfr@r@? kd/ lchibon Pdnoxide ﬁt@ge asrbd (fe fseéfﬂﬁfe Iow that

te raturedﬁorhb’iﬁfcﬁ'ﬁﬁ:edmftbéum err], the rre t index is |ncreased and the
HLMTM ratio_decreased. Exarrple 9 Tltanl umfree silica was i mpregnated

:Mna\[/gn:[f: E)ﬂ'm lanerF mgsa%ﬁufr}'r Tﬁhowstthe a%voan ér I'a%rn:g gStrr'ia “hre%es?"&%ﬁrt:n Qs&:%zlﬁ; otalment .
ir. thi e0 e silica
cat al'yst Usﬁydcérﬁé’rm cRYOm Hd’@b]eé@a tdld%lfﬂédu nlelther bl k}ﬁerﬁ@&kﬂcflyﬁhe’%feﬂ ifSitrogen to -
follows: Run 801°C oriby bﬂ% ihagreccig reixtte 6504Q @i toereafter in@@rdgen foe8 1P Catheredfek cbdidced in
hrs. " air [ er pﬂrbq;h@on@qrqg for |3 bourgja:B72°C and subjected to a 2 hour pjr ypoxjgatigng ap varying
2% i rrpregnat elpmperatiies, figsults areshoyn hergipbelom i ToBEd- 2 hrs. air 4500C and hel d
15 min. (No,yeaction after one hour). 45 3yag % i npregnated titanium CcOo
to,[err]- and held 2 hrs., air 4500C an&xiaaidata;ﬁpeaatme (Low act ivity, 2 hours
88D gnigm. =65 HLI‘V% "Ia" =45—56 . 6%+npregrated
tifanium COto[err -and h %O}j&}mem ro Mo eld 2 hrs. (Low -
activity, 32 ours. 1650 F] matiormtj 8 gln rsobutaneT dF.‘fa 7§ ?SSBpﬂE)mtIPMneﬂ? Thi s
anpl e shows that with titani umgygnepnat egauPPosbhauc-a broad nol ecul gy
i ght 55 distribution polyner idrtaatmeaved (Edfa- 83 Hivid/ M ratmm at [ errd—
act or tenper &uare)  wWhaissin s esguamp.AC] y u@mhbss flgfa) appl i (g4t mind- suctMias

ection m)l ar AT oc for rvaritmg carat ysj

risi ng [ caLH%atg%gr}rsg’err al §é t ai ni n rom gto 20 pé%cent ofi‘[;5
erials ot her at hanN Iaryq:e:; from 01 to 1 spercem@ochrom ugs and fram
0.1 to 10 percesSt tiNaniB@MCin whi @i6sai d catsal yst 4723subj ect 8@ t.o- a fiagst .
t hermal treat maﬁt st@:pm\ﬁ?!‘rpa non- &idi zi ng,1%nert 3¥0reduci nd;? anbi ent43and

to a second® hednal ‘Egﬁrggn step g@gth an C})ggdl Zi rﬂgsgnbl ent, gGharacte 9zed.

in that a- cat algyst Nhbaznedl by copggei pitatiggg a t541'5§n| um cogjgound an ;’

silica to forma cogrjto@meed5 cont gomi ng chr gmi um isgseubj ect ed.4t o sai d 53

first thermal tieat nairt 660 at a tédéper at ur1§5vv| t hig760he rangd.217 0 4302
673 35 C N0 8°Cg =« .

i 12 - airto 650 704 . 70 5660 - 6.2 40 -

- N,to 871°C _ _

13 . airto 650°C 760 . 66 . 5230 4.8 39

" N,to871°C S S _ : ..

40 14 air to 650°C 871 50 4%60 - 2.7 _ 44

N, to 871°C _

1"!Mi corrected to 5000 g/g producitivity.

45 As can be seen by comparison of runs 2 and 11, 3 and 12, 4 and 13, and 6 and 14, better results
are obtained by carrying out the initial heating in air. . .

Example 8
This example also involves the Ti-free silica containing 1% chromium. In this example the
50 temperature used for the self-reduction step was varied. The results are shown hereinbelow in Table 8.

55

60

65
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TABLE -8 In each run after the treatnent described, the catal yst was given
CO treatnent for hours at [err]- and air reoxidation for 2 hours atf[err].
Pol yneri zati ons-wefe then run at [err] O 00262% ane at 3.8 MPa (550 psig)
ethylene.. 5 HLM Run tine Productivity r,apg [€rr] RUN’ Rai sed in

(mn. )= é ag.): after the t'réa? Jntgesm'i%d)the catafyst WBs givenl:o thatmén®fol $hédrs at 87i°c
90 - S) ir r;l::r)‘(idation for 2 holirsat 704°C. PolymdRatliads @ére 62000 dt 010°L-id ls@dbutarg at O
to [err] 2 Alr to 650C MPa (550 p6if) ethylene. 5040 _ _
2.9 : 5 49—15— N—toferri—N2—at—ferri—for I-172 hrs. COto

[err] 3 Arto [err] ' 550 . i)

46 20 - [ ergdn [ €Rbidedfi®r 1-1/2 hrs. &f,?;%%_“,?erﬁ]"ﬁﬁﬁ,“" i 't ofgfrornhin.) M
1100 - 5000 5.3 4425 —ferrN2—at—fe
for.1-1/2 hes. [ler rAifb 66010 ected to 5000 ¢ produc?d®ity. 30 23 As 'caf*‘ro
be. seen, as the s zﬁlﬁfgﬁﬁg‘i’ﬂo}#f‘@merature is increased from 6500C to
[err],: the melt in 0841 % cr eased and the HLMVM rati o decreased. Exanple
9 Titaniumfree silAGaeses i Nnpregnated witéo titani usnsoand subj eeded to CB9
reduct:i on amgl 35 r epté WEOICON as in the invention. One percent chrom um was
present as in the iMptiB9°Efordnti2brse catal yst used for ethyl ene _
pol ymeri zati on at [‘&P]87Ci‘670C). The results are as follows: Run 40 1
2% i npregnated t4tagiygsoec COto [err] agd hel d 2sdyes., air 14B00F andas
hel d -2 hrs. ;M =1.2 N,to816°C ' HLM /M =83 - ' 2 2%

i npregnated titani uipat81&80ford-1/8hrsy and held 2 hrs. air [err] and held 15
m n; ?No reaction #Q®87dke hour). 45 3 6% inpregnated titanium COto
iwand held 2,hrg hi~ 450C and hel d ymn. (L activity, g hours §30
... M =6p 4 ﬁf::g-?ﬂg e ' H|_|\/|/|\/|J'£%5 50 %@6%i mpr eg%at ed
titankum CO t oNJa2BV{°Cxach-hlhes. 2 hrs., air [err] and held 2 hrs. (Low
i VEty, 3 hours 1650 ggm %B .. M =20 HLM /M =47 Thi s
exanpke shows 'l corricted te FIOGAYPIYFHYNgnat ed supports, a broad,nol ecul ar _
wer g % :55 digtribygi.gn pgi%){,%fthé Sl EdlicBICEmbéatuitds Ineibdelrlirom?é500C 34 81! the melt
reacyr - teﬁperiﬁ&#ﬁﬁ%cwﬁé& ditke HIMIAM ratdldedtedsd®| ess for applications such as
inje¢tion molding.. Clainms . - : - ' L
S E . Example 9 ' . ' o .
. Titanium-free silica was impregnated with titanium and subjected to CO reduction and
35 reoxidation as in the invention. One percent chromium was present as in the invention and the catalyst
used for ethylene polymerization at 225°F (107 °C). The results are as follows: ' .

. Run _
40 1 2%impregnated titanium CO to 1600°F and held 2 hrs., air 1100°F and held 2 hrs.
' Mi=1.2 HLMI/MI=83 . : -
2 - 2% impregnated titanium - CO to 700°C and held 2 hrs. air 450°C and held 15 min. -
_ (No reaction after one hour). .
45 . ' .
3 6% impregnated titanium = CO to 700°C and held 2 hrs., air 450°C and held 15 min.
: : (Low activity, 2 hours 880 gm/gm). .
MI=65 ' _ HLMI/M_I=45 j o . _
50 4 6% impregnated titanium CO to 1600°F and heid 2 hrs., air 1100°F and held 2 hrs.
: ._ (Low activity, 3 hours 1650 gm/gm).
Mi=20 : - HLMI/MI=47 _ . _ :

This éi(aniple shows that with titanium impregnated supports, a broad molecular \_A(eigt]t
s5 distribution polymer is achieved (45—83 HLMI/MI ratio at 107°C reactor temperature} which is

essentially useless for applications such as injection molding. _ :

Claims

60 1. A process for activating a catalyst comprising a silica base material containing from 0.1 10 20
percent of materials other than silica, from 0.001 to 10 percent chromium, and from 0.1 to 10 percent
titanium, in which said catalyst is subjected to a first thermal treatment step with a non-oxidizing, inert
or reducing, ambient and to a second thermal treatment step with an oxidizing ambient, characterized
in that a catalyst obtained by coprecipitating a titanium compound and silica to forn_1 a cogel and

65 containing chromium is subjected to said first thermal treatment step at a temperature within the range
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60 % A process for activating a catalyst conprising a silica base
materi d containing fromO0.1 to 20 percent of materi al 3‘"ﬂnmu"“nwmmm:a
fromO0.001 to 10 pegcent chromium and fr mo.é to 10 in
whi ch said catalyst is subjected to a fpr_&ntﬁ Bral tredt mént “st¥p Witth a .
non- oxg~di zi ng, inert or reducing, anbient adLE® a second thernmal treatnent
step Wi'th an oxindiagt rag aftetitietriatmenhdesaribid thewtblvsnwasgiten §O treatmentfar 3 htvrsct A& C
by copr eci pi tatainldgiraaOKi'Fthimifmﬁmwpblﬂﬂ‘dcauﬁzg?f'fﬁ“e wese thep fundt L Eiin isehytags at 3-8
Lning chromiumis subjected to saff PPPRYIEHYPIY treatment step at a
e ture Wi THrn the range 17 0 002 673 * ¢ L M S HEmi
f 650 to 1 100C for a tinme from5 ninut Gantime24- Peetustivitand t o dali'd secord—
hermal treat memun St efmisalitnhi N a t enper at uwindange of (8450 t of erlef10me) a ti Me

f 5 minutes te—t6—hoturs—2—Aprocess accyding 10 '8i I c*narggt eTTZed g

n that prioe tolsafq 5[?5 fosﬁ]q&hsrgi d cat al%Qst' cont A491 ng at | eaSt a

ortion of said chr a‘?: %{o e ormof [err] is treated in a

elf-reduction step at a 5 tenperature of 600 to [err] in an inert

t nosphere for a2ti Aietse§0PCci ent to achi evéOat | eastbOd8rti al sel2-2reducti 68

f said chromi um t oNatd 76@8¢ val epce state, and wherein said non-oxidizing

nmbi ent of said fi rg@igéafﬁcf%@ Z%®uci ng agent under the conditions

npl oyed in said fi t°8tep.- 3. A process according to claim2 -
tharacterized i nat halrto ¢8ge@r to said sel f-rgaducti on 8a60p, sai d céBal yst i 46
heated in aiz to a NemBeaCure within the range of 250 to [err] for a time

of 5 mnutes to o 2M,AAIBSC farAc/2biBt er sai d sel f-reduction step i's carried
out in nitrogen at &ott‘é%b"rcature within the range.of 700 to [err] for a

time of 5 mnuteg tq;lostyrer s, said reducig agent ispoen anbi entsgonpri si ag

2 to [100 pergent campeysrm®ooxi de used at a tenperature of 700 to [err] for
atinmg from0.5to atBNIPE forarfd2 brai d second step is carried out in air as
oxi diZzing anbient at a-te rature within the range of 500 to [err] for a
time jof 0.5 tO%EW??6’6?‘3‘.“°%%°g}gpﬂ‘?d“‘ﬁf“.’ﬁ‘('ocess for activating a catal yst |
CONPri:Si NG a,Si | i CRs DASH BH, 85 tdl sefk AlAligtioR itdtBpekdt@BNindredsed ROm [BBOCE I 8TAPC, the melt
mat erfizal-s - ot hendekie thcflatdd@ad tha dMI/MOmiOdétebsédd 10 percent chromi um in

whi chisai d catgﬁ%‘?t i!s subjected to a first thernmal treatnent step with a-
non- gxi di zi ng wandga fianale ther il LRRATAENLn SIEP sfidRacl 861 Aliddibd and
anbi ent Chagﬁﬁcg??o%l.da?'iﬁ:‘s% nt aidﬁ%ﬁﬂﬁfﬁ?ﬁﬂﬁ\%fﬁﬁ&@iﬂé& the iRerftion bRPhb catalyst
portifdn of sal g %Mb&yh&iﬁzﬁﬁ at 28PFQTO7°C). THe results blajaeRllack:t 0 (a) said
first;thermal treatnent.step using an 20 inert anbient as non-oxidizing

ambi ¢t wi t hi n aRunenperature range of. 600 to [err] for a tinme of at |east

5 mindtes, to (by;a fyurther thermal tre 3 ' ) jo B G LR
withi§ a tenferatlr ﬁﬁ%ﬁé’@"%‘?y@%"’?o [e%ﬁ%ﬁéﬁ%@ﬁ%& ?)P QSE'ﬁ‘?m ggnto 222!9&.
hour$y and to (c) sard final thermal treatnent step within a tenperature
range=of 450 to [2rrd% irpregaated tenioh 5 GO0t Gartiheld@ivs air $8Q°% apdhbeighi pminso
that |if sai dgﬁcat alyst is not raised to J¥pactiopgleranehddof 600 to [err] in
stepjf{a) in &r, jhep 25 the final ther t i t i Bhdigd
out Nl(t hin a tenp:Iera i & é’"’rga?faée{"s?' To3 tq ﬁg@iﬁﬁ? ’dgzgho)rfﬁggfgﬁzzﬂrd Z‘fﬁgstrﬁolﬁ
one of- the precedi nguidesi s charact eri zedlMiMIEREL - sai d i nert anbi.ent is
nitropgen, said reducing anbient conprises 2 to 100 percent carbon noxj de,
and g.l d oxi & zi rfy AfbimprRsnatad tifapiumeg Aﬁ_ﬂ‘@c’ Q%Fggg‘??'@gg%fp;g)%Famﬂ?ﬁ# ﬁ’é

2 to{b, characteri ze“ql=| B that said [err]ﬁ%f@ﬁhﬁl necfsby ) Fnéorporati ng

sai d{ghrom um onto sai & base material as Q3 initially. 7. A process

accorigii ng to one ofhi§|eRdrfle Zhbws Bhat okitr titahiem ingulegnatet haibpastai @ Bread nojegular weight
obt ailfiled by Heatistiytismipdlymar isl achievadold5=i83 WAL ratie as 187 °G ericiop tqrereraturplywhich is
the gesence ofessantiallygiselgss forgpRiications sush g% ipigetio %f the preceding clains
gterized ié] at said chromumis present in an anmount within the
f.0.1t0b wei. ght percent based on the weight of said base

percent of materials other than silica, from 0.001 to 10 percent chromium, and from 0.1 to 1.(! percent
titanium, in which said catalyst is subjected to a first thermal treatment step with a non-oxidizing, inert
or reducing, ambient and to a second thermal treatment step with an oxidizing ambient, characterized
in that a. catalyst obtained by coprecipitating a titanium compound and silica to forn:1 a cogel and
65 containing chromium is subjected to said first thermal treatment step at a-temperature within the range
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60 1. A process for activating a catalyst comprising a silica base material containing from 0.1 to 20 -



A
35-material. 9. A catalyst obtained according to the ﬁmrlmuuﬂmm
clains 1 to 8. 10. jUse of the catal yst of cIa|m9for|m
nonool efi ns. Patenfanspruche 40 1. VerfQlO@2 &Z8 Akti vt er‘Ung efne$ *

Kat al t b g |rgl 0aso‘} ander e
Bost o e | o o503 1300 ol € YTECS rddS ok RS ano RESiidond erig e BRRER oo

enthal t, wobei der Ambabg/saiomingeuorm"me’r smaeibtéﬁﬁédm u@g&&tﬂw‘t Btdpbafll daiyst
n| cht oxi di er eantrining 4t|'?@Pttaem"@d@f Sa"t@m'@nsnmgmr@wg@@dmgremdm@ sale-rednmmen ata

reperan . SIS AL fﬁ%s%t B

dadurch geken dg‘gl E.S

fallen einer Ti tanx«qyr&eMwa&dmado Slaird Q'dﬂgfﬁé‘tb e&h %adesbﬁ-?e%ugt‘ﬁg%keﬁ said
er hal t-en wor deatalyss s, heua@lmctmto E:Itanmeraam withit thedage®f 250210 1000°C for a time of 5 minutes to
V\ar rrebehandﬂ" 'éF'H é'F'f° etm&s CF’W‘B@#@ nitogen At ﬂ@@pba@regvsmr] thé Gnge
ei ne Dauer vo é comprising 2 to

orlﬂ q: & |d@% ent:sanambwn
5 .
Viar nebehandl umssa.au %p%'c%ﬁd tﬁfﬂf’é?fé% R <1 aggte °'%§ &ﬁg@@%ﬁ
fOr ‘ei ne DauenbazemﬁrMnmubmlstuthOrsStunden unter- en W T

Ver fahren n'ac h Aﬁs popcéss for agtivdtimadnc hemmismbaemca base m]atemarconiemng frdine0n1 to 20
Sghritt der ials 9' é‘?rf'&%n#'\#d@ %91ri°17§mprcméshremrumm vehl@ spdrcat]alvst is
(1ot | n SR S &HSE@E?E e T
garr] in einegf sh:ﬂ%h&ﬁm&nh%‘e&o vl bf @bn% t tHirin gl e‘ﬂ nt step using an :
dlsr ei cht , 29nirwoeamgerttealsouebximzmgaarhmtwmﬁd tbﬁubéradumﬁgarbf 663 tdIMOOPE fof d titielHP B
drigeren \VaistAzoinges, icU@i & fuithenthermabireatraent sigp dlltW@erlumdg embiemtiwithin a temperature

oAj di erende Llﬂwmgoqg 00°G fapa dma o fﬁ‘? 'ﬂ%o? khopgand "@15@1‘ f'nﬁht'@rmajémmm
ddr ersten Sty \ﬁsoe\nﬂ% fture 1 ! d id! r ure% i'step alin alr I:re‘:

2,{ dadurch zgedeefimﬂdeﬁﬂiun&iatm[ar&l‘rr s]téBB(B) & &l %t
kdt al ysator in L&fA pexésseccvedifgewmee at the premdB@’dmlﬂhchawmeﬂ i tlﬁt éa&ﬁﬂ&f.‘arﬁblént is
ei Jne Dauer vdH"‘!FeM $9ist eedudinasambientiogmgises & toi 1QQ PerMhaUhmdmenomde and said oxidizing

b 25 AL 8 75 2 SR P i

S Redukti onsm Vi &lproeesscactdigied togheldt Icafhs 2 Q’d 5 éHdraate tﬂ-gﬁe/%@dl@roa is obtained by
Kdhl ennonoxi d‘ebwseldtcalahsitclmdbmpeteiuraeafﬁﬂqulammm thepresdOée dbmie [err] fOr '
eilne Dauer von_ Q857 WG?ZP"SR’% onq ¢f AH ﬁ l3imprakaractgridgectiinghat\geidtobrostiun
in Luft al ss Rseghaer cNAE° ® gange of fidto REGETt bAsedandhe Heighipf soid base

bils [err] fur el e dwmnae o&ﬂﬁh&c&:r@hétojtﬂa e an R bls, 65 4.
yer fahren zur Akt0.Useofithgcatdlysess cléirh 8 lfor poll@ériing sonoolefins.

Siil i ci umoxi dtragermaterial, das 0,1 bis 20% 18 0 002 673 andere
Be!standtel L@PQF@‘%PP'PE'HMDM d und 0,001 bis 10% Chrom ent halt, wobei der

o ot S S A

jgebung unt ewobelgmn Kmaryshtorchcéuets{‘angeimemh gsitufe (hodines Inithi oxidend rrded Gﬂerten oder
it al ysat or, QUZ'G@WQZ'MME& urd ﬁane#we'terewa@heluh@duhsss uésr in] elluaorokldle ghden(Uhge-

r ersten unt§rz m VE} ge r'@qmsames Aus-
foebuno < S act IV T i 3 r&?@w’ M*ws@m%&ﬁz
0 bis 1 10(]000f(|:1fur Giné@aﬁl&uﬁﬁ 5\WHRutd® Bis 28 Silliiﬁle und' dbd bWélten WarmebdRerdIuigsshé B4
r mebehand) ms&mﬂe@twwm Berejeh von e@m waoeﬁ ftldwgne lﬂam.g vire$ MiriutsarbisTgrandah utiter-

Ber ei ch “vdYTs nuten bis 24 Stunden

d (c) der Q(Q Jatbﬁ ﬁﬁaﬁ?j’u ‘% em %E %&é ?#etjﬁsg déeEt;o stufe
reich von 4hr ipé Big 1%0@. mennmen 9
ter zogen V\llanstelclm hmdmmdbh@abe telmBise \semﬁlra?lekﬂogeﬁﬁnﬁioﬁ\sKataaieyﬁﬁEdﬁgerBh lbnz- -
f die in% zustand zu erreichen, und wobei die nicht oxidierende Umgebung der ersten Stufe eine Reduktions-
mittel unter dem in der ersten Stufe angewendeten Bedingungen ist.
3. Verfahren nach Anspruch 2, dadurch gekennzenchnet daf man vor der Selbstreduktlonsstufe
den Katalysator in Luft auf eine Temperatur im Bereich von 250 bis 1000°C fiir eine .Dauer von 5
Minuten bis 24 Stunden erhitzt, danach die Selbstreduktionsstufe in Stickstoff bei einer Temperatur im
60 Bereich von 700 bis 925°C fiir eine Dauer von 5 Minuten bis 15 Stunden volizieht, wobei das
Reduktionsmittel eine Umgebung bildet, die zu 2 bis 100% aus Kohlenmonoxid besteht und die bei
einer Temperatur von 700 bis 925°C fiir eine Dauer von 0,5 bis 24 Stunden zur Anwendung kommt,
und die zweite Stufe in Luft als oxidierende Umgebung bei einer Temperatur im Bereich von 500 bis
925°C fiir eine Dauer von 0,5 bis 10 Stunden durchfihrt.
- 65 4. Verfahren zur Aktivierung eines Katalysators aus Svl|0|umOXIdtragermatenal das 0,1 bls 20%
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St uf'é (a) genannte Terrperatur von 600 bis 11.00C in Luf ﬂ| die (- '
abschl i eBende Warnsg behandlung in Stufe (c) bei Terrpe M‘m “ﬂi ‘mue lh -'
von 593 bis [err] durchgefuhrt wird. 5 O\p0Ragygn nach ei ner

vor her gehendenn%ns ruche, d'adulr ch qekennzel chnet r?IraB d{hetl nerte Ugwsatorg&mmr
aus St MKSt of ]:tsteaq arme jr]r?é s"s'gt'(::Jl ; Pr%i" ni hp | enge 7 mezeb em r schligBenden
Kohl enmonoxi d viidle ﬁnﬁ%o%ie Aiair o @b w% i hne da i
Ver f ahr en nachstaafraerm 10 61 ldbka REmidddit &in eu aﬁ; B{W%b@hﬂ&ér,ersda’rl

[ ERR\_dur ch amklan Iungsbnab Etﬂf%dwmduwélndaeeriﬁn déragebrarnigesls alchtabxixlieBrr@s Lmdewrmeml

wirdl 7. Verf gwp@ jch apn M‘yf L °C2uqﬂ| uerd/a Qlﬁstens 5 Minuten, (b} einer
far
Iu s§tuaeé§ Ejr

geke 1nze| chne &y &mz&f dbétf-.r\? ?ﬁ)gagm ragur 'mv?li'rii‘;"

Tenperat ur VO'Ee Gﬂﬂ\"@*&ch\%ﬁ 46O bis 18609 RiFdind Oduer v Mmuten
8. Verfahr ems micio Srumienusteizogea mrgemmgabﬁmap,rmh der gdaahuteddatalysator nicht auf die in

gekefinzei chnetStufeiéeBgausnte:ﬁprommnr \@in 196P bietd @°G LB getiradht v tmlg d@ absw&,f&esde Wérme-
Ge\M Oht Spr Ozeﬁﬁh%g F t?é;:)emer ﬁfn en en A U(?h:g Use§71 nnzelc inerte
St 9. Kat al tidjolig i SHliatsy ﬁﬁ?? Sl Dl a2 io VOB aas sm nEHn§xid
8. 10. Ver V\Bfldnuﬂ@ledé?ﬁ .&&aﬁdarmngw ARBIRF L5 e zur Pol ymerisation von
I\/bnobl efinen. 26 6 Verfahren nach eRevedul iApgiriicba 2 s 5.F&admemeekepmuchractdal&eas R, durch
cat jl ‘yseur corfpfa pyfedag Teigey: ﬁ!?&?"dg'%?‘é 49 aBﬂhWE‘hant 0

i

hr me n kepn rodgurch
gres autr ey, %é % i QM}&WA}, éﬁocﬂﬁ Q ﬁ rhaltenerd
t' t ou g& Cat V&ﬁh‘rren cif Sined vorhergBHERddN ﬂ &e AzBich B das

therm que av e Chedmn meineeueﬁmnmmegecbambnonrbarst@avmhtyp embémgen af dﬁmw&hsmmrsder-
et ape de tr ai-treaterisis anthajter] itie .avec un nil |eu ox dant , caracterl se en ce

uk I a P
& 1’ pour o ﬁi‘ﬁre?‘?ﬁsﬁﬂ"%e&ggwg R eoh A ﬁ%’ VBT Jon SncbBmnen,

et app de tral tRoveMtficakibsd M que A une tenperature dans |'intervalle de 650 A
HC pendant un tenps de 5 m nut es A 24 heures, et a une seconde eta e de

¢ 35 traig rﬁ’°ﬁéH@P?H" 'Tté'“ﬂé‘a?%‘ rsé'§°

3 , hi t: |
1004€ pendany 1 s '°ﬂ§"‘5°nﬁl‘iﬂ ge ° i o ff’i n? °31§r¥:°§5
revegrdi cati on rdductedy, @Pi Gnd s'i@orﬁg e Gb‘trﬁm @mﬁi "v&d $h_ RlieP&kyddnt caractérisé en ce’

d;yseur C Oryjutin &8talveeur alnemseumrépumtint én damp?obé aarmasoe:aiellasuﬁcarpm fokener un cogel et |
Cridir]est t reqonfenmn% chrpm oapén ruméiree%hnetdﬁ @mtweuh@e értm Eﬁﬂmé@@ﬂ{i@gs _
Al  ' 00C S%J % nemen tﬁr8§%|ueé dg umif %; Perg res 0%% 05% tl:l?l Qte n tem;tazp:eg
obt ggi r au Moi fHR,dkdI§ 19 Lﬂe ,egeof'uc‘f 5 erpe rone ig g

val gfice i.nferieurz r&bcéeal sél6h ﬁUﬁ/ehdichblll nsauramasowsbacn}.'avd& i3 areﬂrmmeeieaiaﬁneeur
est {iin reduct eantedmﬂ:aUIrmsomchattleohsc wye sfodemde €, 9 stetmltérdensettna pe3lauto-

Pr o@de sel on Pducen dengitemRdrasire e G'E QRaL Qs"rCs s usp agme %?*@ wgi ag?empssuﬁ'sant
d. d df r ir rieur, et en ce
te?#be?a’[ 5rg daa%“ﬂ l;.'%?ed:‘:#’tr'n’\%oa .?é’ Blm gg%a' pgdn':f,antdiﬂnﬁél dﬁio cf 'oyges dans la

m nyEEs” A 24 heurasProeemwetoa Ih rbfeagicatidn @, tcarattéikacdn e qEdlant mépes(ﬁmdﬂsﬂ(ictmn Ie
| atbte A une @ erastwh@ffédnfzs l1airluqqte&wult¢repéd%urﬁga)1wn%@® OOQth

i nut ed® Aemas gwtef pu siaytp ééﬁuee Ciger cng Feecin e
e de carf Pigt '"iem"f ) §2wdeox ‘Z‘Q'Qﬂb ol éfﬁaérau eé’l%@'i |

-A 24 @ﬁses,pelﬁian vh tBRFOMOS S A12aheures; bt 15 SetbhdbGtapd eﬁ&édnsaldanaamanme mifieu

m | | oxydantoxydanh ubecveprefratuce dang fintervialle det #1092 5 CaendDOunite 23 6€0,5entihimures.
un 0s de %0, 5 Aqlf}odab pEi acthEr th caBiyS6UF E6ndtbHant delnhalile albascdulshicy §cdtbnant environ
co nant uneo, mat208y de rastides autles dub lld silize @00,00M AN D%ais\chroote, &l de cAtalSeur et soumis a

mat i{‘6¥'es aut re@etqlnmiﬁia &arej @etféle"‘e:\emimmu!m@@ mifiew men OMa@eet@a*!'&I dinale de -
est [Souni s A Uftep ;’é%lﬁsa% ahe ﬁ&‘spg rme: E"T{ Rl Al
miu

ant at As %,,ﬁﬁéps el
2 UH f ubi fed inéHtd do ﬁdﬁ‘%n@d’a@ng um?ltem Eéjtempératures
oxydiant, caracdec60c@ 1BI00CE pattahiNur Bdnips EdUhoiRs B MiThutels (B)i 4 Grivcautrd eaaperaaltMemem-
fartie du whénmiave aeenursoluw liéducftemr msdle ir@e aélald teaméra@ame@wa)ﬂé?ol’@pendant un
. 'er e etapeemes 34 ﬁm@&? OBY?K( cene Y Yan‘aﬁ!e thgté';u%ﬁ prévoyant que, sndlg
g4 non wy‘@ﬁlﬂi ﬁﬁﬁ&% ys@‘ﬁ ﬁgeﬁm ﬂlnggur de 600 a 1100°C dans I'étape (a)
- dans l'air, le traitement thermlque final dans I'étape {(c) est alors réalisé dans un intervalle de
températures de 593 3 871°C. '

B. Procédé selon I'une des revendications précédentes, caractérisé en ce que le milieu inerte est
65 ['azote, le milieu réducteur comprend 2 & 100% d'oxyde de carbone et le milieu oxydant est I'air.
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de 600 A 11 00C pendant un tenps d'au noins 5 m nutes, |
etape de traitenent,therm que avec un mlieu reduct eur” mb | “'I e >

de t enper at ur es de 650 A 1 1000C pend2n00m &%3ps de 5 eures-
|l e de 60

et (c)JAl etap i e traltenent ther ue dens un |nterv

Corberaturcs, 4oy AR, A AR e
prevoyant que REAEE SR 1 Wrs, Takgderiddosn @éJasaeaJoe%sd HRGHY éh
| a valeur decHaOffana iq entah}sea}ansquﬁ letamerdtay dda@oo 4 1 BI0°C ehepréseddet i Nt

t herkdique final Sd&resédecs ug e savengiagtiensrisédéfentesd caractérisé ientceranallé ghrdme est
t enper at ur esPEPNLYBARNH faplp gpme gie Op; 4, 8% g8 POEF G SP OHE" Wels ROl R A BRIV
precedent es, cargaesﬁﬁ,seaeoﬁgn@eeme prdtedld bd Rlhel € TdvBndicalioD b'gazote, le
mlieu reduct eur OCOfNR&RIACHulcafalybbi %etla Gepatication © AoloR oRnslicitich Hé FHensuIHHadt
est 1'air.7e1 9-- 0 002 673 . 1 6. Procede selon |'une des

revendications 2 A 5, caracterise en ce que [err] est obtenu en incorporant
l e chrome sur la matiere de base sous fornme de [err] initialenent. 7.
Procede selon |'une des revendications 2 a 5, caracterise en ce que [err]
est obtenusen chauffant |e catal yseur jusqu a |la tenperature de 600 A 1
100C .en presence d' air. 5 .8. Procede selon |'une des revendi cations
precedentes, caracterise en ce que |le chrone est present -en-quantite dans

| & ganme de 0,1 a 5% en poids, en se basant sur le poids de |a, matiere de
base. 9. Gatal yseur obtenu selon | e procede de |une des revendications 1 A
8/ 10. Uilisation du catal yseur de la revendication 9 pour |la.
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