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activated at [err] cooledto [err] in nrtrogen andfrnally reduced with
car borysnmonoxi d .CL'"ALI Fer+ —the—sypported—ceatatyst
preparation th ﬁ t Ptk ck‘ﬂ%‘ftﬁl"bﬁe"%ﬂ'a & Reduction, (| ALty 98 S/min, o on 952

Silica: 0.94g arrmni um ol yhdate were |di s§ 'BPvé:d n 40m of deilonized
wat er and i npr nga_t p @riglitao 25g ofs0gi | i ca.| Thes4vat al rgst wWeig3/30 r aclkivated at
[erk]l (surface|areaf Viiiga nfj/ g) . 580 4 W . %00/ on P52 Spdeica: 1.pH5g of
ammoni ¥m t ungstlatd®e yd¥sdicali dsol ved®®n 40m| of #®i oni fed wE#e®r and
i npregnat ed onfo 5¢ VHsilica |li ca. TR catallyst s aif actPapdted at]| [err]
(surface area ¥ 77 P3| 1 wt. %’V on 952 Sf9 ca: | 0. 58%28f armmophi um
vanadate were qi $sof Vadien |40 m ~2M [err]4°<9nd i fpre ed ontE 259 of
silica. The catlal’yst NR&gUCai|r acthpgt ed at] [erf® (suffaceP’®fea = 204 [err]).
4 B 0 279 890 B1 6 wt.% U on 952 Silica: L. 35g of uranyl nitrate were
di ssol vedWirmms }eremhade kit 35¢ Coatlding tl mivaft.8% TBA dridr ipioatga atiedor@nieo Altd) 05-0 mipites ofa.
The cat alingstivitysagotizr mi 9t 15% dEA daseddpe inrrpins( B ivshio easer higher—cop@Dtrgtiensr 4 JTEA et . %0
Nb on 95Xegge(l doyevansthisfidi ngti predyepepnyf dckivitedThg| GristicahentalysDofounof pfodwoed polemer
di ssolgbed‘a‘f'WaZB'W'@ff“aaﬂﬁéldmséy W4l and i npregnated onto 10g of silica.
.The cat al %st vvas air activated at [err] (surface 5 area = 248 [err]). 4

. % Ta @ Slllca US|ng a nltrogen fllled gI ove box 0. 85¢g of [err]
mere di ssol so ute et d npre r ont o of.

¥ i n

| Th heRupe xa&\p s, 10 o chromiug, angifion

:SI_ :a_b: g a.ib Smge [ orr onﬁmﬂ § vrou e /gitl 2:% ﬁjpa% 0P§¥| Péwlty ya ag)

transition ﬂ 5f 3& gtla K?‘%{“en Egh\ fél osgd
th ce

: 2 'Fa-gl grSh&;e,%gggegc inown TAIBOW@E§?L‘P8§ ) d *UPPRU aa(‘fa tal B

Acti vation Tema Cr[tﬂrl(ldmlna C@ﬁc&u&ﬁ\ru&mﬁm&@&é HisdoWed nQeforibed/ vmaa arToe regﬁaeddr ] 1
Cr/ si | 1°Canto 159 of calcmEKetion G alumina. The catdht was air activated at 8delEedRcelarea =258 /b Ca

800 1 wt.% Cr40 Magnesia: 1.17g of chrdoéudl niftéle were dissolved in delbnized wiftes iahd irpregnated
800 onto 15g of calcid@Dmagnesia. The cataly$trvees @ir dctivated\at §G0° Cdsurface area=45.3 BOG).
400 1 wt.% B aod THania: Siyhwe ird-n-bigoxide titanium v@® Bydrolyzed with water to {08, washed, and

Dead 6 theniavagyiumnj drigd. After drying, 8T of chromium nitrate wetg) dissolved in 25m! of deippized water and
Nb/ si | | cdmpregnated ontg By of the titania. The catalygh@as air activated at 500 [Sefgyifapgarea =21.6 m?yg).

1 wt.% Cr on Zirconia: Some fetra-n-butoxide zirconium was hydrolyzed with water to ZrO,, washed,
and then vacuum dried. After drying, 1.17g of chromium nitrate were dissolved in 26mi of deionized water
and impregnated onfo 15g of the zirconia. The catalyst was air activated at 500°C (surface area=1030
m2/g).

Table 2 shows that, although many supports are broadly disclosed in the prior art, only Cr/silica gives
this effect of good activity and lowered density.
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Al |
monomner .

in runs 2-7,

However,

produced . pol yner

runs were made at [err],
After 15-20 m nutes of

addi ng

1 of
i nactivity,

an

ot her

".5% TEA prior to contact with
m of 15% TEA was added

just in case hirghegpqoiespbipati ons of TEA were needed.

conmponent whi ch the previ

this did not produce any activity. The Cr/silica catalyst of Run 1
having an HLM of 5.4 and a density of 0.9426. 30 Exanple
Il The purpose of this exanple is tdaBEpare the effect of vari
for the chromumtransition 35 netal

ous supports
ous exanmpl e

PO el B e LT AR W LT 2 YDA TR I R
reduéti on. 8Tki%”s§§‘kaarrpl e YNBRCTHO effect21§?’3%ry| 1§2§he f?égﬁ) TRBt he
context [of 9t HeSHFbm m 8E808| ysi  Exqnpl e3#24Mdved| t 396 8 chl T#Beh using
the cal cf gt ilo" M rbved®s O% dudt i on!97¥ supbof1 %d ‘t‘}?e*e
prepar e fo ZA Ty ] WEr- BI040 Allumin 132 om 79 b oni tratelwere
di ssg)Jv d i) Zeq \/\ér_gi er egRal g %0 o1t8 199 of ca Ketj en
G al um a 4Trer | yqt aé(; ctlvat% gt [err (surff ace arp aTE§53
[err]). 1\g/t (fér (0,00 "’ag&\ﬁﬁo%o ol7q of DEE\ZOM um hitratie were fi gggl yed in
dei oni ze(d qgatiegy al Tor ggmt(%u@ntc 159 fRbadal ci hed nHgnegéa. | Thegcpt al yst
was air jagti Magdilnta [erg,iggbsurface area=gdoaem [erf] b. Wg48? CL qeg Tl tani a:
Some s4 et agn-|beHApo,de |t i kirrpoum was hydr olgegmsin W t h vat dr tegogli 2nonsakhed,
gnd tlhe wacwmmhmwl Abit-#90; @tu-;mong, 1. 1*7@5/de chr prgsem |ni tgesd € vvense ]

i ssol vet:3 COTTert I~ t he
oo, L) ;5%# T e s o ST ST o
n2/\g). 1 92 oc it conra: SOne te ut ox1 Zi rconl um was
hydrgjy nr o ZrQR ry| ng,

1.17g of chromumnitrate were dissolved in 25m of dei oni zed wat er and

i mpr egnat 8#nsdiang 91‘5‘@? %)‘F"st"FﬂeTeiqel"i'%'ﬂﬁ aMt¥He catal yst was air activated at 500
C (surf acé" é!f"éa‘f‘em@a ‘”'th b f sﬁ?h%prﬁ?ﬂﬁ Ctedal"’lﬂhgrgrrgF? Hihe sueropedt t s
are bro “’t?ﬁ’ép ‘|'W‘st @O/Sl | i cg ives this effect of
goodzsa dV] :a| gl_:g % r°"‘5”‘§""°’5"°a corpesifion g ¢ Wgﬁfmf'ﬂﬁlfrﬂah?mﬁd%
Cat al yS? Tabl $ wga‘ silica in omtz Jlatlon wn&gbvb ﬁfﬁ%ﬁwo&s (o gwe 5‘?%3 Pglnts;tmty S It

é fowsr d snty, hé:r itu pro ngo
52 3 "85Y &% 800 3522/ 40m
4. 304 Exa% @&l TEB 10 Cr/ [ er r] a| r-700; CO 300 1072/ 30m
1.27 : NONE 11 Cr/ferr]-. air-700; CO 300 1130/ 30m
9.50 . Fhig Oxample shéWd tleoffoct ofVdribRl dodatalydts usedBithteQhromfdkd stflica support wich 4 30m
5.0 cal0915@8nd subseqbbhtil bduced inl 80. The @oéaMly/st which is precdmtattel Uil thESLEHOR prior to

DEAD  contact with the monomer. TEB 14 Cr/ Zr Q2 ai r-500; CO 400
DEADss TEB 15 Cr/[err] ai r-500; CO 400
DEAD THRBLE S Cr/ Al um na ai r-800; CO 400
519/ 30m 0 .9492 - TEB 17 Cr/ Al um na ai r-800;
619A30m Rbh | Cocatalyst 948 Activid @?c&%m M | HLfaled | ehétio di r-700;
1890/ 45m D—4- 1 —e—+ 00; CO 300
1545/30m 206518"TEB(0XQ6 2 B'*Dén% Ly eHr] . m ned on a
conpr essi on rrﬁ ddM‘% )ﬁoé() 30| e [er r]/ fur cagn t| [2 r 40 hours
El . ] . L

at room tengelat yre IFEA(@.CCO dan 73 0t h A% 15 gl M D condi tion
C. 20 Runs ﬁ de q $ Qa,a C rogely nQ:Z Wt . % T . runs were
made at [ern] h,mxB!g vvt 2 90 gB preco&t a:-t 8GWi|t hgs0. D5gd6 . 1g of
supported 26 1ml DEALE 597/30 26.3 61

27 | 1mi MgBu: 1741/30 10 6.00 60

28 | 1ml DEAC® 629/30 0 1.90 -

* not reduced

M triethyl aluminum

@ trimethy! aluminum

@ diethyl zinc

4 diethylaluminum chloride

) Melt index, g/10 min, ASTM-D-1238 cond. F

© High load melt index, g/10 min, ASTM-D-1238 cond. E
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All runs were made'with Tergel catalyst 2% Ti, Air 800° C, CO 340° C, adding catalyst and éocatalyst to the

6



catal yst, except the [err] runs were made at [err]. 25 These runs al so
show that w t.h the chrom um silica conposition the carbon nonoxide
treatnment is essential to effect gphoyspssges of the density. Table 2 shows
that only silica in conbination with the CO treatnent works to give high
productivity and to lower the density, thus indicating in-situ production
of conDN ey fir@@ith Botwiepd, de.Ibbfore Tiw ethyEramplomeshows t he ef fect of various
cocat al yst Cleade JERistahdst dinne @b therbesirrocatelyst. DESIE ietbplagniingo ptbhpride)s is @edecind destand
subsequehdgiop- A epmpedsgn otyurs30 agh 21 W23 thathersshowstihag the iresiugiion treptrnent is @ebentiat h t he

support prior to contact with the nononer. 36 TABLE 3 Run Cocat al yst
Activify t/mn[err] [err] Rati o Density 40 20 1
'ImEBT(EgX) Th|s ex%p}ﬁ é s another comqmson of thez!uffyrent metal égyls, but @5‘8@ thzfoncentlfmn nr]éBm '
2162/ 30 'ePle3. The jpyults are shqwnn Table'd. 35 9576 23 1 i TEA [err]

1473/ 3 . 075 5.37 72 . 26 24 1 m TMA [err]

1221/ 3’8 0 3.10 TAB"83435 45 25 1 DEZ
[err] 600,30 Q5. 2.8 55 Q527 24 1m DEALE
597/ 30 4Bun | Secailyst | Actgily g/ cagluB My | HLMI i Ratier | |Density '
1741/ 30 - {2 | 5miTés 00 ©dda0 - 94PB1 gg 327 1[Magl €F I 8353

629/ 305 0| a0 | .smimRO 118330 - 95R9.06 Nojor gdugged| Suss [err]
triethyl alum huss [ prsidipezi ndt hyl 2zsemen nun) [ @er| 4lset/hyds zj ngszperjr ]

di et hyl al um num ghl pravileEAE r]] Meh2sosodex, | g/180] no.60 ASEMpmzZSé cond. F
55 [ er ] 3H piomi gl | t | mad@A9 g/ 1| 0.0/ |, 3.ASTM4B- 1] 2884cqnd. E Al |
runs_iver e made{ws4 hy Bev §EAC cqt al ys809206 Ti , | Air [e27d | CO [jer$92¢ gddi ng
catal y8t and cpcd a| Yot TEd t He 6 15658P0279B90B1Y r 8t orb7f i f s8454i t|h

i sobutane, i.e. before the ethylene nonomer. Cearly TEB stands al one as
the best afQaRtwdld/mbde W brsiiéatitdlahXit 830481 0O Ba64d) PBIyHEIzatlon aB o5 Mdl chradilyst
choi ce.  AddwarRA tleSifiial RbbutdAD Shadd & appdredMatalysed tht itlelapporbtd¥ialyshdbntabtBe the

r educt i ORodataat HERRL mérdmESIGIRdn. Adain TEB iGN shetidy, ahtl DEAIEGS B lsécohd\Enése. EAL her
conpar?® saf DEZ hdaao Bitdct aral bib theBbraity. Ththe/s showbili efiict dalofal dlyEconeeiBA.r at i on i n
Table 3. The results are shown in Table 4. 10 '

TABLE 4 Run Cocat al yst Activity GABLEGat / mi n M HLM Ratio

Density 29 .5mM TEB _ 1344/ 30 .83 32.7 39 . 9353

15 00 5 Q}{}Q{ o . B&: ' 53 o
"oa53 B sl s Adivity gfg oo m.'e Huw |- Bifo | Deasty | 250 45

.5n1 DEALE §6 §23205?5°‘n1955 21? g 9 6%2 %% | f994243§°3§ . 5n

[err] 1303/ .07 212 948434 -~ ¥ni| DEAC

809/ 30 0 é 12;';0? TEB ;f; 29 2 1-2§ 32§ 35 g TEA

1565/ 3% . 67 452 i ns WJ e made™ st H

Cr/silica-titania, air [err], CO[err], polyrrerlzatlon at 95 C, with

cocat al yst Hdeliti spert that tfisendreninetalzlkyli addddie the esactbrathg iowerf thesdnpityr t ed cat al yst so
t hat~t he supported catal yst contacted the
Example V
' .

This example shows the results of using different reducing treatments. In each example, Cr/silica-titania
catalyst (2%T7Ti) was calcined in air at 800°C for three hours, then reduced for 30 minutes at the
temperature shown with the treatment listed. Polymerization runs were then made at 95° C using TEB as
cocatalyst. TEB was added with the initial isobutane charge of supported catalyst, so that the catalyst

45 contacted the TEB before the ethylene. The results are shown in Tabie 6.
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-~

Agai n TEB is

xene- er

Example Vi
40 —————

rllﬂizs through

r

eatmenEir ensity
ol [0obis §’3‘ B pg
v B’ocess vanabY lower an

qheotﬁ

G een

gh tob

%&@E& s%QIMH

&nmelg

cocat al yst before nononer addition. clearly superior, and
DEALE is the.second.choice. DEAC 25 and DEZ had no effect at all on the
density. Table 5 shows the effegpoafrg@syph al kyl concentration. TABLE 5 30
Run Cocat al yst Activity g/g cat/mn M HLM Ratio Density 36
None . 745/ 45 .42 30.6 73 . 9639 37 .25m TEB
2158.:30 .22 10. 8 49 T8AEP 38 .50m TEB 1344/ 30
.83 32.9 39 . 9353 39 1.0m TEB 2162/ 30 1.4 51.3
36 %zq :ﬁtﬁdlﬂ;mb'grreh{mehts Byt PPhshbd ] RO 345, fm. FIHRT [T Potaity]
reactof, the |ower depsichiye Exagpl e i s exjanpl e showd the T esults
of u8i pg—gi-ferent rcdum e e Rt-S- J*‘.Jcaeh exafApt-e—&-~s+Hi-ea—t+ ani a
catal y$ t4°( (VJNgnevvas cal ci n&"%h hi NOat 4? o toﬁreez' r &8 tihe Bge luced
for 30 eSoglo-Ehe te 20r vvn 6 da |.Lstle '236
Pol yref i t|o iﬁj% wer e ﬁ mape 5| n o‘g ‘ c%?al YSiasg TEB WaS
addefg M t h&., Lid dob S gne %ége H#)p 'bt ed C@'gd’ﬂ yst, sdgsrsgrai t he
cat al'ypt 449 c,q& Cls§ the ef ong t hp he2:§ae ults largzghown in
Tabl e 6. 450 Sifedne-a00 e =3 Eeéoman S RAdUEANg Tred: oy
Cat al y$t 47 Al agdy gﬁbé\ i Vigiohn9/ B nOM Ratifo nsity Col or
Air | cag /BOSISeA200°c NoReen |  YES 2zﬁ)a§ng© 80| -~ | 468p/ 45
.04 15 | 249/ 3-H&Sne-200° O 58P Giokn ese | DEAD Orange NO
3522 50 |0 Methane-4d0°80 Blus-Gr ¥8580| 4&00 |00 [ €l rd.1 - 4B ug
YES 512 1§6 2Methane-500.C41 | Bhué-G2 YESG 649276} 43 2, [ err]] 9490
Blue | 52 | YAStylene-2002610| Brown [.3® [®EBD b3 . 93464 10 | 44
HexQpei [ 8 r|] CS:-350°G een | BrownYES NO DEAD/ 45 0 0.80Q
. 9569 41554 MeQHBR0- Cerr]| Blue-Gr G’ edi® DEARIO . 2110 0 2. 30
. 9578 4655 TROERNE00 Er 1 Blue-Gr G o d{P DEARES 2030/ 47 0 - 0.96
.39@7 { fme FolloMﬁQ(ﬂrEh%h{aeé stlio2- C insteaBPbIBAMC: NO DEAD 48
- Hex e pe—ter- —O-eetr S 22450 =5
. 9592 L55é '“°"° xenbg@P? N0 Ge " ﬁ 306 D |50963¢
Vet hBne- g fr Hexane- }? 5en R YES 4 /45 03 5.47 2 61! .9556

Green YES A7 44 9500
L9472 17 m%ﬁﬁ%’ areen B JE2G | peng B [ 0 .
2.00 Rlet{| eng- | rEﬁ Qun NQ DEAD 53 -
[err] The Following Runs Bradengf 95° C with .5y} instead of 1mE¢([gog@Iyst swlgtion: MeOH[err]
Bl uesGl 60 | Nidxane-2002EAD P5reen | €1VES 186045 | 0 o Uedd| - bg3g | DEAD
The Folll g Pgs_ﬁb;@ﬁe-{’g@dg al dr@hr] |1 ngg eafl ofsq[erf]:—-56 - [None -
Orange| e2 |\§b-34o C 754 Bue 4%es 3. @344 73 83 95.39 2539- b79353
Hexane- |_U| =4 -Green “ES JCG/LtAFS U ‘UL. '. 9556 -
-5850@5 5Heélaarﬁr E Jnds al ne the pr d reducmg tre re of 94

Example VI shows some runs made with diethyl aluminum ethoxide (DEALE) as the cocatalyst. This
time a solution of 1 g DEALE in 100 ml of isobutane was used. Again the cocatalyst was charged to the
reactor with the initial charge of isobutane and supported catalyst so that the catalyst contacted the DEALE
before it contacted the ethylene. Again the catalyst was silica titania (2% Ti).
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62 COJerr] - Bl ue - YES 1344 .83 32.7 39
.9353 Cearly CO'stands alone as the preferred reducing treatnment, and the
preferred tenperature of reducti &P Q27%B8Y-BOO0 C. No ot her treatnent |owered
the density enough to be useful. COis only treatnent that gave a high
enoligh nelt index to allow the produc,t Qgﬁof pol ymers having a spectrum of

nmelt processing characteristics througﬁ? own process variables to | ower
and rai se—the M Exanpl e \ e V| shows saone.runs made with_diet hyl

al umi nunjRsn foxicatqrDEA oRc tos [iDEALE:hAGTMITY sk MI THILYI |RATIS [DEdo | RHEXGH] BSCRY! [g
DEALE4i nj 100 nl of i sqBemmi€ (WwaiCukagicatmiggi n the clocat g yst | W& charged to

t he reacLor WAirh t Be |n|t|al char g of |s but gn d supported catal yst] so
t hat t heleeat aly 1 ot a.L,LUu Hre—BHAE lﬁef{1 e—t \,UI a.L,L:GLT"he et-RyHene.
Agai n theG?:eafzgl g< W%s sifq cq t'M a1P%° %Fl"r;ﬁ. ® b5° '9571:P1647279 886 |B1
TABLE 7 . ﬁ? ifon , Reag¢ tp 60 E‘97A I\)I T " ' 5 HL:I\/I RA‘H O
EE{\') mEhE ééé&c*ﬁ@ﬁe[ errd 51 . 790@8 R 8 Tféﬁr’r ' 5@@@1}:&9&“&3@2&/ g
64 ,aso C [ NONE 95 1mi : ) - "1l95 82 0
Im 3874 30 2" |8 o, 67 2?)/5513£728 175 | 687 b | [1867] [eny]
) 66 | 970/30 | g6-49S |48 | 200mmd | D38l70 | -77 |.9601| 1523 6P s
67 | " |ssoec| 2260/ 85 » | 9ge1m0 | 28196 | . 882004421 877 200 |- 10
63 [Brr]esNONE | » 1 - "wo | 34830 67 |4d.0 | 850 |.9308D 5009584 -- 1390
128 64 |69 1350°BIDNEBNE | 985 | 2ml 1frhoso4@B0[L/02] 2.70) 1200 | . 9885
3350°C'| o0-." | 1mi DBagomwrr]|1.4 '|e06 5208( 17 3
” 4P066 | "" | 143010 | .33969.6¢ 58D 2B B0
A 9601 | 1923 2ml | 58908 27 [17.pe 572 288
2801150 o Bl go vl g B oty e o L o +LNGNE
96 DR 3501650'@]‘5( 9802 | 4mifgg 7690 7h Tl

[err] 92‘1 err] | 1 i HB20/47 52?57

.| ® :9c3g‘?.'° % b/4(1)3§0/ ﬁl“”g g%@o ?

B0 5 108
288 20 The-flolloding datalystis wer : ' J 73
[err] NRORIEO yielded 16 following A dpta: My4FAA6000, Mn= Y200, HIFB3. 90 . 9626 1560
113 74 Ruh 61 shows ‘4 little broadee MWD. Mw = 137,000, Mnﬁﬁ(ﬂb&’ﬂl_ 114.. 19 13.5 71 .9d36

1585 5 “ggd = s,ze exclusion chro&gra TIS4740_ .68 37 549640

: phy
1710 (1) Ehfirofmental Ztéss crack resista @é 'AbTM 09%95 @5ddl A F5° (hrs). 1400/ 50 .37 15.8
ig . 9418y Fle?ﬁ%l modEl&QQ@T 5-790 _ 875/ 30 . 26

igg 8 0 m.eanlf 50 W%Io;jﬂsq & e?l sheé"’z Z%g tl LS b aa%@m %Bg) f;’\%ﬁ'ﬁg,}(l)

Envi ronn%'ﬂ?“ﬁi“’"%t'? gg'gévg\ag&xf% & %af'éd'&"é" '°K§|"|\/ISI5°°16’§%°'V"}%S gerear

(2) | exdrar W8dul us, ASTM D-790 35 Clearly the |owering of density can
e &ehi e¥afloB¥uDEALE in conbination with CO reduction. Productivity is
sorreWﬁa for each invention run since copolymers were nmade at fairly

hi gh tenpensd tlidding deerimBhi@ieMbistrates that the reduced catalyst must contact the metal alkyl before it

contacts ethylene. A sample of Cr/silica-titania catalyst was calcined at 800°*C in air as before, then

reduced with CO at 340°C for 30 minutes. The CO was flushed out with nitrogen as the sample was

cooled. Then it was charged to the reactor in the normal way, except that no cocatalyst was added. Instead

45 isobutane and ethylene were added and the mixture was stirred for about 10 ‘minutes. At first no activity

was noticed, but after ten minutes some polymerization did begin to show. Then 1ml of .5% TEB was

added to the reactor and a strong polymerization began. After 30 more minutes, the run was stopped and

the polymer recovered. Total productivity was 1575 g/g. The polymer had a 4.2 HLMI and a density of

.9470. This compares to .9276 when the TEB was added immediately and thereafter the ethylene. Thus the

50  density - lowering effect seems to be suppressed when the ethylene is added before contact of the
supported catalyst with the cocatalyst.

Claims
56 1. A method for producing a catalyst system characterized by :
(a) forming a chromium catalyst component on a predominantly silica support;

(b) subjecting the composition of (a) to activation in an oxygen-containing ambient at an elevated
temperature to convert at least a portion of any chromium in a lower valent state to the hexavatent

9



40 The foll ow ng experi nment denonstrates that the reduced catal yst nust
contact the netal -alkyl before it contacts ethylene. A sanple of
Cr/silica-titania catal yst was camcyppsiggipierr] in air as before, then
reduced wth CO at 340 C.for 30 mnutes. The CO was flushed out with _
nitrogen -as the sanple was cooled. Then it was charged to the reactor in

t heswormal way, except that no cocat alABEE7was added. | nstead 45 | sobutane
and et hyl ene were added and the mixture was stirred for about 10 m nutes.

At first Lﬁ&h aCi\éNétfob{ AfRodd@r! PEALE PUCTRITYEN mi 8 Rl [RIATBY DERIE-LER®)Y BBER(E ft ion
did begin tog show. Thefyehpl-® co,ﬁ%%, Buanms| added tjo thg reactpy, dnd a _
strong’ pd} - +—egan. After norel m qutes, thg run was gt oppeyl and
t he pol yn Total produdtivity mwas 15759 a/g.l Thel polyer hag a
4.2 HM of102 94 Oumi Thiss7omonplaried 4.0 | 9874d. n 1847e | TEBs2MpS
added i t hereaf [ er tlhe@7@3ohyljeres.(48hus %thd.986 | densi|ty-
| ower i Fg t o Be spppres$<2eap8ahen a7N865 et hy$erd3s| added befofe
cont ac ed Catal ySt WidT90he| d8¢adallysed G584 nd2W5 (1. 128
met hod f ¢ ca¥hal ystimy 3 98 hallact erdzled -by %8 | fekm ng3%9
chrom um ik on & pf SERYBONatRyY 13 || cB 5 r 11531 1)
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[err] *SEf| = sizel §@l0fiapThromatograph80. 6 59 .9283 521 71 " "

90 t) Envirgnywotabatyess craciomsigtance, ASTMHD1693,ganiyA, FS5EB).  >1000 72 " "
90 2 (R Flexurabmegulug, ASTM 7801 7. 6 65 .9330 572 288 20 The

foll ow ng catalysts were nmade by 1 npregnating DEALE on Cat. 73 J[err]

NONE 3 OClearly thedMowbihg &ldebif§Ocan be @chioved BY DEARE in .cO@kifationl 94 CO reductionl 13

74 " Productivity is somewhdt dbwek for éach inveHifdd/ D2 since copolfhets3wdre madélat faifhd Bfgh
1585 75 températures. " " o-lerr] " 1154/ 40 .68 37 54 .9640
1716~ 14 76 " [err]  90-[err] 1400/ 50 .37 15.8

43 . 941&xampfggl >1000 77 " 90 " 875/ 30 26
16.7 % 65 .9381 695 ' 108 Run 60 vyielded the foll ow: SEC* dat a:
Mv =144, OOOThe imflowing operimepy demogstrates fhgt-ing pdugeg Rtalyst Mgt cpriachihg éa?a'wfmm =

137, 000, CRIFCtE giviegaoh sanple °1f'/ lica ftgnia s%st e alclge ol 806 18 1 dsetses Ay
(1)  Envi f"t??;l??&]i]‘r"%"té’l cQ f“f' é‘sosc ﬁ e mjnutes- #‘ asAﬂé"f'RﬂdF? @3"“ AEs UR s a
( hr S) en it was charged the reactor in the normal way, except that no cbc alyst was adld lnst
"45  isobutane and ethylene were added and the mixture was stirred for about 10 minutes. At first no ac’awty
was noticed, but after ten minutes some polymerization did begin to show. Then 1mi of 5% TEB was
added to the reactor and a strong polymerization began. After 30 more minutes, the run was stopped and
the polymer recovered. Total productivity was 1575 g/g. The polymer had a 4.2 HLMI and a density of
_ .9470. This compares to .9276 when the TEB was added immediately and thereafter the ethylene. Thus the
50 density lowering effect seems to be suppressed when the ethylene is added before contact of the
supported catalyst with the cocatalyst

Claims

56 1. A method for producing a catalyst system characterized by
(a) forming a chromium catalyst component on a predominantly silica support;
(b) subjecting the composition of (a) to activation in an oxygen-containing ambient at an elevated
temperature to convert at least a portion of any chromium in a lower valent state to the hexavalent
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(2) Flexural nodulus, ASTM D 790 35 Clearly the lowering of density can
be achi eved by DEALE in conbination with CO reduction. Productivity is
sonewhat |ower for each inventigp orayg sgpB3e copol yners were made at fairly
hi gh tenperatures. Exanple VII 40 The foll ow ng experinent denonstrates

t hat.the reduced catal yst nust contact the netal alkyl before it contacts
et hylene. Astaenple of Cr/silica-titania catalyst was calcined at [err] in
ai r as bef ockthereditensubjecting the agtiveted @Rivat cofnpesition pidb) 16 Carlprinmenexide uldee re@@inga s

fl ushed outcopfliidss;and r ogen as the sanple was cooled. Then it was charged to
t he react or(d) herepfler aestasting mihus reducsfisupriedad eptplvstoeompeasitipn tof (gh ¥ith 8 geeptalyPhst ead
45 Fsobut afelectash fom riglryldaren gerproundy @addialiydalyrpiaurhalikaxide eompaunds in the agerep pf about
10° mi nut es. MAPMEL st no activi ty was noticed but after ten m nut es sone
pol ymerj z on. d to sh w. 0. TE S added

eactor"'J a%ﬁ gletg?dr%ag IB”%@ ﬁas“ ?Wa' seo‘ffteﬁoft o ﬂ%as?ffét run
vas st oppell I FEAAY e .::§ ik czg; SRS T PRSP, The
pol yr?er had a f\)?g an a densi s conpares to .9276 when
the TE% WgtRe algtq&pof' q'oﬁ& %Léfad?dﬁgsgtlhﬂfa{séaﬁot ﬂlvat $?ﬁ @armﬁl dul'fn: r-ghy%ntpgr%tu%o
density | QWRK ihbehn§d 41260 026 t e suppressed en the etanyl ene I s added
before contact. of the supported catalyst with the cocat alyst. Cains 55 1.
A metshad frRd mBthedl BiCank @ Bhe GRdcadingSdlaihy ShafidlafiZea i thhicdaldZRmboM Yhohidkide frétiblioR @&
chrom um caticdl dibit aGeMRRRM WithNheraft ®EiSUNIGISIOE Cy Silica support; (b)

subj ecting the conposition of (a) to activation in an oxygen-contai ni ng
anbi ents. attheimethbe wh bgdoft BePasceding dait® chdatidizdd iatthdt atasiedded) Gudpotad cdalyany
chrigm um kcom@nérdvidr) is/anaibd i taatidng vessehdthadwdroaen sol@ion of skl cfcaliFSt. 890 Bl
state® (c) thereafter subjecting the activated catal yst conposition of (b)
t o car dan Thomehedds anned éhe prasering ofpims. cheragterized ia fhet sajgrpacatalyst is friethel praes:
contacting the thus reduced supported catal yst conposition of (c) wth a
cocat al §stthause of the catalyyt gysteaps 8’\‘?? g PRAAMS ol Srior PEREEE REFMels of atiekwReA

al uni num °f 888 corrpounds in the absence of nmonomer. 2. The nethod of

cl ai A 1&ct} ract hat a ort cted fro gure
| e iy a R0k SR ot pohmetizai e ygh
e e oo i e BT

vei ght @er'fgfﬁge of EILdnGiaor Stc:ngracrté?lg@d' |F' q@tr th? EAIMH%M 'ggarﬁ)édt (ﬁ{ ‘ﬁq r&dcto?‘gunﬁecteg in The

et hgd of 2l 4 sddbnadedchRAlMGHES difesht Ldlanishat said activation.is carried out
in air at a tenperature within the range of 400 to [err]. 15 4. The nethod

of any ff ThésdéreARdi O4ms 7 ab Trnsbttdiadal if ial 86k bolymidh PlodcRhsh &£ adnBig WithRRxXi de
reduct i on ringe 600.920e0 0MBD gin3;dn bEHGIRF Ahdidie sad bblyrer thaE a fdams@e withiin $18Q0arige of err] .
5. The newolsaiafssagymdf the preceding clains characterized in that the
redueed supported catal yst conmponent of (c) is contacted in a mxing vessel
wi th a Revendicatloh®on sol ution of said cocatalyst. 20 6. The nethod of any of"
the preceding clains characterized in that said cocatalyst is triethyl

bor ane. 1.7 Propfrdé depeodudtion Hun eysmp ge catalysewrcqeragiérisdshicnawp'in any of clains 1 to
6 for prepaf® pyfopes YprAemBosant da satalysey ceptenaplcdiiFhiome Syirin spepol conplié desmaniire ¢l ai m
7 ch& acter P'f%‘tf"'l'aﬁ*etpﬂa‘{e iz 88 f eedst ream conS| sts of sgi%égnerl zat i on rade

thyl ene; i S o o) UAIET §e7 e g
RTIA s P%"refﬁ%gﬁg&' e TS 5 8 et B Ao S B A

drieur a Tétat h
pol yner i zat ol il SRR aGA S8 £ Bepiihon & cuHnb§Be Wi LN
a segond re gfﬂonﬁhani a6 aqd.an‘ﬁ’af atcﬁa?z AT pitbon b du ik

(d) on met ensuite en contact la composition de catalyseur fixée sur un support ainsi réduite de (c)
avec un co-catalyseur choisi parmi les composés de trialkyl bore et des composés d'alkylate de
dialky! aluminium en I'absence de monomére.

50 2. Procédé selon la revendication 1, caractérisé en.ce que le support de silice est choisi parmi de la silice
pure, un support comprenant au moins 90 % en poids de silice, 1o complément étant principalement
constitué par des oxydes de métaux, et un cogel de 95 2 98 % en poids de silice, Ie complément étant
constitué par de 'oxyde de titane co-précipité.

55 3. Procédé selon la revendication 1 ou 2, caractérisé en ce que I'on met en osuvre 'activation dans ['air &
une température comprise entre 400 et 900°C.

4. Procédé selon l'une quelconque des revendications précédentes, caractérisé en ce qus l'on met en
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10. -The use of any of clainms 7 to 9 characterized in that said pol ymer
product has a density within the range of 0.920 to 0.960 [err]; in

particul ar wherein said pol yner E®§ 270 8681ty Wi thin the range of 0.930 to.
0.955 g/cnB. 35 Revendications K> 1. Proc~d4 de production d' un systhme de
catal yseur, caracteris6 en ce qua: (a) on forme un conposant de catal yseur
cont_ enant @buvre hrrédvetios par lel mosuyreae tcarbana Sittne tefpéretursecninbrise eat® 300 et 500° C.

pr~dom nante par de la silica; (b) on fait subir a |a conposition de (a)
une act isvaProcidé delors!'un @luattcm;@phe revendinaticsp arécédgates, 'carrgiRyies en g gre'MIRP A at ur e
el evBe pousontacteeeampasantdsi catalyeavelig awrunsurpart edkibirClslepti Eciniont o peianoe guec

val ente i ninersplution dy co-catalygeur [ansaip ydieparburec) on souret ensuite la corrp05| tion
de catal yseur active de (b) & une expaqgsition du nono o

car bone 8daRrgcédé sselop Hyre |°|Bﬂ%°“ﬂi’€ ?@d{?&‘{)f"ﬁﬂ"’" Pré‘f‘iﬁ‘f“t%sn G ?‘glrgﬁseﬂl % 9 ' 8?1t act
la corrp05|‘ﬁ‘a(9’ﬁ°‘{585téea‘f'éa’f“9 ABe- f|x~e sur un support ainsi reduite de (c) avec
un co-cata ur ch0| r es ¢ | ef 5d oses
d' al k&ql §t ﬁug g dkyﬁtm Eaa éntal seur saehon ine ueﬁic% n%%?ﬁep@%%o f % & rogrSESG
selon la r%vpeaﬁ Peath ) carac dr I'sWen ce ue "l e support de silice est

choi si- RAr [isflGn bdorsh 'révgﬁd.ogwne; LGSR do_ o8 TPEGRRA Uralifbntalioh B8t cBRbfS &Y
poi ds de” sjd idiiiant Qe GRUNR! &%é@a@dﬁtet Rids atiBimb BB onCha b irbrBet sl 0e RS la

oxydeg de n?éﬁ&horeélanb'aes(‘c@ﬂﬁlonéj&ugérn@b Bholien poids de silice, le
conpl enment ant constitu6 par de |'oxyde de titane co-precipit6. 55 3.

Proced6 %e LiBatoR ssi@ME Reléridbtiod ol 8daracigriséa e difdn et @noedee GLpelymbrisatiomaianse n

oeuvre |' aoh idu@dur miné rostsie bvea um sebondivéacteenglitsanitun icatalysendifiéeet. ent re 400 et 900

C. \4., Proc6d4 selon |'une quel conque des revendi cations pr6cedentes,

car aco6r10s Ytilisatiog eelgruend quoiconnee desiTevpQdications 7 & 9, caractérisée en ce que le polymére produutl

Ul 111VB pdsdntel yne|njasg@ volumique comprige entre 0.92p (0, erg/qggoetgg_usd@mwllgremgntr Pt i on

par | e monaseyldeolynire pEtsnisane masse velupigkercamprise eptsrASdP s WALICE®300 et 500 C.

5.- Proced6 selon |une quel conque des revendi cations pr6cedentes,

carac;fer'?%‘%!‘t‘!!ﬁp'é‘é"‘hue |"on net en contact le corrposant de catal yseur fixe

sur u sup ort r6dwt§ﬁ s un reci ent hg& %\é ec 5 - une
re, gekennz

sol u 1 ot -yt dp el G PR R e

qguel conque a8k Pge |8 h B? rise en ce que le co-

catal yseur e J Lrhefidnatt "g bRAEE ) difler PZdMJrE lih Sbd QDersltbkhanigeh eBifhg bei
catal yseur sglon, o'{ftup?er%é % Wﬁf(t aﬁﬁzuﬁﬁ\\ﬁgé?gdﬁg&ﬁdxl%ﬁ etalauéenﬁscﬂ'@l:{}fi% einem
preparati on G&x i@ LyREES Wk '&Ajﬂélt mugtanaerpkealswsf&g&zzhst@a uderfiihygnene. 8.
Utilisation gphfhibiend 6 kNiofeKkitaRatbrzusaMiafbRingHRMAE D) G Babadilig raid Kohiunt
d al i mentati &Bncﬁﬁtunﬁﬂ’e&hietebl&nmamgiﬁgdn agésbiyt @lde de qual ite de pol ynerisation
pl us. par td) aidlaifeliesealise rediiziett® Kefldigsakoransanishsetongsni ¢) Init singm Cokatalysator,
poI ymeg i sat i 6ér e Jridigibosabiddungennsd mlwlammmmmowelbmmnmreausg}ewéhl ist, insAleon
sel on | a r evestsivah Momomérepuin Eontadbringt 6r i see en ce qu' on met en oeuvre | a
pol ynbrisation dans un reacteur relie en serie avec un second r6acteur
uti \isan2z WMerfaheenanagh eAnsprghf §.edashrch gelpnnzeighnet,: dap dep SiligHmdigfidydoqr ypfps reinem
quel conque %eymﬂrmm@afrﬁqshgﬁltwmmgGehe'aﬁfaev@ﬁ@ééOé??W' %‘g }9"‘3 E;?gfe
produi4e pr Sestiorviegard g Mekalioxde i{ﬂ)‘ﬂ'gf'\ V‘Eg :°'§ &¥-0 98Uy
et, plus p#P?'@ﬁF'F%?%ﬂit “mé’ﬂp’%@“ (% Tanox'g renselh ausgpii éh e une masse

vol uni que ¢ rlse e 93 t i
Verfah(r:]eﬁ z'L? % ﬁg @gr%@i iﬁgegﬂ%m{x%%a’gﬁﬁi ggéﬁﬁée??ﬁnet
daR man (a) °3'Pﬁr8turd"‘|‘r S satorko ente auf ei nem vorw egend aus

Si | cirungi r EOSRIGR v EtBhion@ Andrd HE badulch yelbhieiéihd R BEEB B8 KoMsHi@ng@ABB
(a) ei ng? &tﬁéﬁfﬁ&%&%ﬁgﬁm&rﬂéﬁmméﬁ?&n&ﬁ Bl@dl'iﬁd g%rchimﬁbl\m@ bei

5. Verfahren nach einem der vorstshenden Ansprliche, dadurch gekennzelchnet daB die reduzierte
50 Katalysatorkomponente gem38 (c) in einem Mischgefés mit einer Kohlenwasserstofﬂosung des Cokata-
lysators in Kontakt gebracht wird.

6. Verfahren nach einem der vorstshenden Anspriiche, dadurch gekennzeichnet, daB es sich beim
Cokatalysator um Triethylboran handett.

55 :
7. Verwendung des Cokatalysatorsystems gem#s einem der Ansprliche 1 bis 6 zur Hersteliung von

Polymeren aus einem Ethylen-Einsatzmaterialstrom.
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30 ei ner erhohten Tenperatur unterwirit, um zum ndest einen Teil von
etwai gem Chrom das.in einem Zustand geringerer Wertigkeit vorliegt, in den
sechswerti gen Zustand Qber zuf Ugpegord gdo enschl i el end die aktivierte

Kat al ysat or zusammenset zung genmaB (b) der Behandl ung mt Kohl en- nonoxid

unt er reduzi erenden Bedi ngungen aussetzt; und (d) die auf diese Wise
reduzi &r t\entendund pacht Avseruchafreiuch behenngeigmat Gal(dsy EindazmeteririsyoCakaEhYlgeanor, 35
der unt erPopimedsakigrsalitiichopipduebgieinsbasaidany dielRplyaietnatiani uniep RifeshBmiungsaertie n
ausgewdh| gungesidurcigefUhiywisd. senheit von Mononeremin Kontakt bringt 2.
VErfahren nach Anspruch 1 dadurch gekennzei chnet, daB der

Silitid E:'T Apsprush 7, eslen Bnfladiinch @P’t?ﬁ'iﬁ"&')ﬂeﬂ dass; die. r'?P'?’PQVg@P“ fR €8T nem

Gehal t a rigirdegler in Sers it einm AR Fic h f9B% Intefeshiediighen Katalysatprs

vorwi ege '3'EF§' W’dﬁrbﬁﬂé’ﬁ" Bestenht, und einemmit Cogel mit 95 b| s 98
%I§ ' Ir\r(}en ng%“ gherr\l\gg'e.& rﬁch%'7c e' m rcl gkeanelg ne{ quf 9 tﬁo dukt

T' t%‘ox' d,; aaﬁ“ﬁm.? fm BEYRAS gbé 96 n%!g 315 s%ﬂée% U&J‘PQT;\, Qe 2

dadurch g§ Bl didh % 9 f el ner Tenperat ur im

Ber ei ch von 400 b| sq’g 8 urc rt WI rd 45 4. Verfahr en nach ei nem der

vor st ehenden Anspr~che, dadurch gekennzelchnet, dass di e Kohl enmonoxi d-
Reduktion be! einer Tenperatur im Bereich von 300 bis 500 C durchgefil hrt
wirds 5. Verfahren nach ei nem der vorstehenden AnsprUche, dadurch

gekennzei chnet, daB die reduzierte 50 Kat al ysat or konponent e genaR (c)
in einem M schgefaB mt einer Kohl enwasserstoffl 6sung des Cokata- |ysators
in Kontakt gebracht wird. 6. Verfahren nach ei nem der vorstehenden

Anser Uche, dadurch gekennzei chnet, daO es sich bei m Cokat al ysator um
Triefhyl boran handelt. 55 7. Verwendung des Cokat al ysat orsystens genBB

ei nem der AnsprUche 1 bis. 6 zur Herstellung von Pol yneren aus ei nem

Et hyl en- Ei nsat zmaterial strom | 11| 112|212 1111 211]211 11 2|1l EP O
279 890 Bl 8. Verwendung nach Anspruch 7, dadurch gekennzei chnet, daR der
Ei nsat zmat eri al strom aus Et hyl en von Polynerlsatlonsqualltat best eht; wobei
i nsf8sondere die Pol ynerisation unter Aufschl amungsbedi n- gungen
durchgeflhrt wird. 5 9. Verwendung nach Anspruch-7 oder 8, dadurch
gekennzei chnet, dass die Polynerisation in ei nem Reaktor durchgefl hrt wird,
der in Serie mt einemzweiten, sich eines unterschiedlichen Katalysators
bedignenden Reaktor verbunden ist. 10. Verwendung nach ei nem der AnsprUche
7 bis 9, dadurch gekennzei chnet, daR das Pol yner produkt 10 eine Dichte
i mBereich von 0,920 bis 0,960 g/cnB aufweist; wobei insbesondere das

Pol ymer eine Dichte imBereich von 0,930 bis 0 955 g/an aufweist. 15 20 25
30 .35 40 45 50 55 12 '

35

\_/i

40

50

55.

\ A



