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simlar to that of invention catay 1pJo

100 sl of Si | p&H %g“éﬁ't’g‘%" '}?gv E"e%
to say en6°ug F%r'; araF aman rmzz‘? #tscaéﬁh &)g F&

the resul ti ngra“ tdoo?t oG “b %?{aé i

26 added to gﬁg‘ (m,_phr‘t@ e[‘lt6 ct
(1867 ol esy, dsrngmsa arr ac\.(t@a 2o €orJu€v$H Sl i of i b&n
Was Stirred g Hhdud 6.44"5 5{% tb%via eodsirdd 1.6 YRIgR Sk RRESH
anmoni um hy digQating G:é‘&lbu %Eﬁ?&ruuérprahﬁ%rué’o% 291384620 [l &t ldeiaritidd M@K kndTHER 5 mL of
mol es [ err ]| conébntidled dmnttnivh HRareRRNTHis Mings 16! otk Witerdid6CLiprte ddltt 1001 Gerbent thit@equired
formation of foAngkdhals. WA 4 Biflte iahaRth Qlelr gbenSget ddiiied. AblbeRrd the doDivad alibdleteth sit
wat er was ab@distubdd dveitheGresi®nd) tisaragedtor: Qfholirk at 80" €oand rodiell dvernightyid raolapisimsoverh\st
bef ore t hg 38° co®he M proalidt Mae Ecréened throulin di 010mMMBSCmestiescrdeh @nd\adtikatetidior 8 Ihauns at
aged for 2 hesol 6 imdry[aftras Jbefared Athlysie discloset niegtutalyat hdde surfaderaren of 60U mMigaane . pore
Aft'er crushivelymanti28TmEgni ng through a 0.40mm (35 nesh) screen, the
resulting product was Inpregnated with sufficient of the net hanol i ¢
solution of [err] as before to provide 1.0 weight percent Cr, based on

the fini sh%d&amebﬁvmwl_m_ﬂé The conposite was then activated as-

before. Analysis disclosed the catal yst to have a surface ar eaI of, 356
[err]/g and a w gonire) | Gtplyst P agplg;gd merctally obtalned catalyst containing TiOz sufficient to

give 2.5 weight percent Ti, chromium oxrde su icient to give 1.0 weight percent Cr and the balance as

5



Exanple 3 - Invention Catalyst C Invention catalyst C consists of a
silica-titania-chrom a tergel which after calcining in dry air, contains 40
3.6 wei ght percent Ti as [err], 1.0 @piqgiwogeesient Cr as chrom um oxi de and
t he *bal ahce as sili ca. Invention catal yst Cwas prepared in a manner
S|mlar,uo t hose of the previous Exanples by adm xi ng 100 nL of 1-
propanol ; 10Wick g3 e prep arema%aﬁiac'@eﬁw s Bmcéwﬂ‘r 407 Ry eentagling amamyegvsosdiugien of
After stirri '"’L"I"Fé!'c‘i‘t%g’ﬁ’l' f“i‘ ﬂgf‘eg'dﬂ ﬁ‘!fﬁ"l?rﬁ°1d(ﬁ°'“§ﬂﬁ‘o‘i9ﬂta'3'"9ﬂ"ﬁm gdfatedo @"ﬁta !(S'Pgﬂ T"°
mol es) of [, 8”@‘?“1"% ﬁ%ﬂ"!f‘h'a'i'

'ﬁ“?'b? ('“)

U
again in a cr ss
9 re reby

met hagol i cs 4 d&teEHg?ﬁ" ?;8%?;? If’ in ry o
D e e S gﬁa ﬁg’m i e bt LT W

of concentra?ed anmoni um ‘droxi de. This brings the total water _added up to
about 190,percent that required for hydrolysis. Wthin 1 mnute a hard,

clear green gghnb8r Iﬁg‘ene%‘iaﬁﬁ%& the gel was allowed to sit undi st ur bed
eremna, -t

over the we hours at 80 C and dried overnight in a

vacuum oven at efnend flyimbrizatidhGui! werd Edpditisd if\ifred CMIRE RRMIoES st Bctst Bm4ARRTH sy
mesh) scr eencfapdbulfe titeitesntaRing 3 Hrvh! ffottiylbork® (T]EB’ ijmﬁlvédf bAbdd 6hSthb SefJh€ of diluent.
Anal ysi s & SCeffifgChrden Was adtaNs) HlushBdhdahen Liase slyie® stbpliieDitont & prebdufizedNberoir to -
pore vol une @éintan @2eddlof ressole dEXBOWDEET7 Par-(566Qatay 4 lthe Gedgt tefipératlig Sbledtbd] Benerally, a
control Cat aluy Was Corsoqddofped tivea Ssufficiend arprodical abproxinidtely 8,000 ¢ pbigherYier @ GatalgstnTiieg
[err] suffi cieeavéred polgmerdn @ach nweiegtiied) avwigheal and istabitidad @ith &l cvrveriticrel ardibxidant system,
to give 1.0 ewpi2@dtpiy-dewthylhencind t he bal ance as 5 EP 0170 892 B1
siliga. | o canPlydugivigimepwswed aditutotseeet (ORS)UN Brmdoiigaolymdr B84 sdid Tatglyst per actual
contacting awn amétdadmpweéns efrmaigell GIPRM) lojaccqmmomjup Kime af, e.g-u3migutes forf a fpeitter
aci d sol ut i ofpmpaiseminferme oftg ﬁzf peg g|spligicatalyd} perci0mimitesy dr ogel . The hydr ogel
was aged, thenMelpdex(Mhmes detarmised ifjepqerdappeayith ABTM BH@@»@‘!‘WE“ Bodi um i on
content to Ies§“9f‘l"’r‘&1’| Bi5tex (LMD yas;dgiermingd,in acserdanerowifh AS * is then
i npr egnat &4 ‘\?/{\n gﬂ'%\ praBi 18 be siatrd 1B Rolyher mplegyiar (el Wldfs}"b@‘m%'b 39‘@ e yalue iy
to provide t 8% ”g‘l\" Lt Cr. Water |Is then renoved fromthe

m xture by aze '8fﬂgsﬁf "Fszgtﬁlg%evhth an al cohol such as 1-hexanol and the
resulting product is activated in dry air as before to obtain the finished
catal yst. ,Anal ysis disclosed the catal yIABH&d a surface area of 430 [err]/g
and a pore volune of 2.25 rrL/g 10 Exarrpl e 5 - Et hyI ene PoI ymerization

Et hyl ene polymerlzatlonE AENR L VRS wy, Ne Hydrogen) Preseat or st ainl ess

5

steel reactor containing 1 Ilter of |sobuta Iu nt contai ning 8 ppm
triethyl borane 'EB). adj uv; nt ba on the 1’& f diluent. 15 Charg| ng
or der vvasag:ﬁt al-ye8 erfe3L ;q nol i, 0
pressuri zed e Joht a 5 ?ea(? 0)f es of f."'! R ‘ (LHY o6
psia) at the>ede - I .o AT L T 3 e d
for a tine ufflcet duce gpr oxi 0y3q g pojy. 962

cat alyst . The feciipr & 4p2{%mr AL 00 ik ?fcz

stabilizedow t Iy agCoNegRt | ggal anjggoxi daRkesiSt €Ms0809-  0.12 14 2 118
2,6-di-t-bupyl -c4- g hygorherysl . 2Gy3  Prsgaeledal Vi 1206 expoeesed 40 thet
obser ved (08S) p n2t®r gy20f gf pol Vagar per2gopssy i d Qokal yst opess acsigl gsin
time. It is also expressed as nornalized (NORM to a conmmon run tine of,
e.g., 30 mnutes for a better conparison in terns of g polymer per g solid
cat al yst fer 3anerdsainaable Mdnionbtratietiat it vemias celgistr A7iBnO direl sethacthylenkaptyenevitation
ASTM D1238, cataydist AO the Fsambii rgdetdr deroperabire, 95NnCete (prddhdtiyitywasultel dridisate tha dhd imvention
accor dance weatdlysisandthDt@a@risop oatelist have approiately simijay hdtivilids apdsMt potentigh whencolppared
related to p@isimienTilepdiecul ar wei ght distribution with the greater the val ue

the broadgy th@helpelimerizaion wpults Phiginecbingieates thatreeash ardstargelcagtaly#is Fanheemade by A o
30 stage hydrolysis process disclosed herein that are equivalent to simlilar catalysis made by prior art

processes based on precipitation of alkall metal silicates with acids. The invention catalyst do not require
the tedious, protracted washing needed by the prior art catalysts to reduce the alkali metal ion content and
‘associated anions fo a folerable level. _

Example 6

invention catalyst E was prepared in the same manner as invention catalyst C of Example 3.

6



Et hyl ene Pol ynerization, No Hydrogen Pr esent Cal cul ated Catal yst

Reactor Polymer | Pr oductl vity 35 Run W% W Tenp.. Yield Qos.
Nor m _ g/lO mn. HIRNG TTQ892081 Ti rrg [err]
g/g/mn . g/gl 30 m n. HM "M 1 A 1 485 105
i‘ ég ggg nson cataly as prepare 20sam]e'3 nl}er og g éz $§
568 intrusion p f the lnte volu

mtruslon po try method s one
213 360 ; a§ @

lts of i te th ified

204. 3230, f,::s” . IO oy "’°" 95 2 dat a ?na"?eﬁ'fee
| denonst rat e e | nvent | on catal yst's A B, Care act | ve et hyl ene

pol ymeri zati on cat aI ysts. At the sane reagaBiE Ifenperature, '95 C, the
productivity results i nd| cate t hat the [ nventlon cat aI ysts and the
conpari son catal yst Have Poros 2 B 3

when conpated at Sim Iar Ti IeveI S he Bol mer!i alj on Kne Its ch I ned

i ndi cate that CO&MMMBM st age
hydr ol ysis pr ocesfgvguﬁg,l g§ [egei p.de8at gahe edpliayal ento 30 si nplsar

catal ysts nade b)co d:‘i&ona& ﬁcesa%abasm on @agci pi toal# on oé.sal kal i

netal silicates with acid e I nvention catal yst do not require the
t edi ous, psotracted washi ng needed26fy -t h&0Qri 0|1 A)P@' cat2ath to reduce the
al kal i et al lonmwbjﬂd_assmﬁm 80 2 00,81 o Jotok 55
Exanple 6 I nventi on cat aI S.p epa In sa nner I nvention
catal yst C of Ex ggz?ﬁ %e%mrrpg%?sonnga ql ystgagwas

ari n Cat
prepared in the san% corrparl son catal yst D of Exanple 4. The

mer cyry i fPrusion proflle of the interi'or pore volunmes in each catal yst was
det erm ned by &heperpimetar daeircTablp Hishew taditherinvsetiop Satelyst W‘Pﬂﬁjﬂe‘l}ﬁ'ﬁmﬂgs B’H‘Eass
descri bed | n2sreaMpeisoncalyst made by aquepyscogrpcipipion haye e

in Table 11 {nfagthedata,suopqstthakthe invention catalyst dopy ;5‘6 Yecslightly o "°P“a‘ﬁ "’P H“’ °' P°'°s
angst r ons.,_THBp foss thejcamearizqn catalyst yhich S?dﬂfm?%t“élv’é f'$ 2“ on
Por osi net.ry Por T%.vh?cﬂvated at850 rg eneT%mlené on at uso utage)
- 200 |nvent|8?t‘%lt°aﬁ Rp&Yy TEE as dpscropg beforg. ‘Z‘I"’s“"sa’e%""gi" abell- "5 51 0.40
Conpari son Cat al yst F 0. 230 0. 45 0.17 0.36 15

200 - 400 - 1 ,000- 2 ,000- Pore AQL@%H 400 1, 000.

2,000 19,000  Total %Qhé%lﬁﬁ'ﬂiiozﬁ 10961 No HfdirbEen 0.07
0.12 2. 16 Corrparl son 0. 15

2.09 20 The porosinetry data in Table Jdl,lehpyv_euhat the ‘i nvention catal yst
made by the 2-stegaiiist VS| PolliméessS B¥dudtHgipari son cat al yst nmade by
aqueous Ccopr eguR| avememlyasﬁ'é"sﬁmﬁgm‘y R0 WHnON pHEAIle. In
fact, the sdat BoSupgest tmgat thg i nvgg_gi_MmSﬁimm aveHsil giITy nore
vol une i nside e larger pores than does the conpari soh %at alyst which is -
desirable in 8 1-Bl 8té6n 6361 yroédBi zat i3842420t.3| y$513025 ach=cat al yst was
activated at 850 EC 306 1963t e287n et 129B&A¥T .pol 160 zat 1004 at geiir] Sin

i sobutane congai i ng.3 mom TER®6as d8621fIe@ hB8Be. TROB eshPis aMb gi ven

in Table 141. (B\BLE 11 " Ethylene Polynerization,
[err], No Hydrogkriaghi mﬂiaéw not determined

The results in Table Il demonstrate that the invention catalyst in run 7 and the comparison catalyst in
45  yun 8 have about the same melt index potential. This behavior is expected in view of the similar porosimetry
results shown in Table I,
The run temperature of 1 05° C selected is near the fouling temperature because of the presence of
TEB. This could account for relatively sluggish activity. shown in run 7 with the invention catalyst wherein
borderiine fouling is befieved to have occurred. That:the sluggish activity is not due to the catalyst itself is
50 ssen by comparison with run 6 in which excellent activity is shown.

Example 7

56 A 1-step hydrolysis of a mixture of Si(OCzHs)s and Ti(O--Pr)e in n-propanol was tried by adding
sufficlent water to precipitate titania and silica. However, the greater reactivity of the titanate preciudes a
cogel being formed. Instead, TiO2 comes out first and later, the SiO2 comes out saparately.



Cat al yst Pol yrmer Pr oduct i vi ty Run - W% W Yield = Cbs.

Norm . g/ 1Q m n. . HLM 35 No No Ti ng . g g/g mn
g/ g/ 30 mn. M . HLM M 6 EP037689586 243 3542/ 20.7
5130 - [err] - - 7 E 3.6 961 287 : 2986/ 77.5

1160 i, 1.04 53.3 518 F 2.5 800 246 3071/ 34.2

2690 Clajmg)g 49.5 46 40 (a) A dash indicates not determ ned The
results in Table Il _denonstrate that the |nvent|on catalyst in run 7 and
the conpari don™EREAP P’e?at‘f“%%s"f"ﬂﬂtaﬁaﬁ pharg rrel t ind

potential, This ¢ P 6 F’@tﬂ r ?WIBQ aft BE}PB% H’@gﬂ
results shown i PPUPS] ?'180 the

é debfa' ‘f""%‘i“é ctéd P¥

the fouling te ¥ E% '{""é gatr Bg %? ount
for rel atlvelynﬁ g V|9[y§s‘f1art ﬁﬁgggz 'Pr Fh@e%"r te?%atﬁ(ﬁ'?/
uher ei n bor der | i wnsam'a b :e{e ehmf &&H%ﬁ < Tl oda 1 UOG1 51
actiVity j,s not ( 45 Vit a b mﬁ-ﬁa%} o &opagn v Ch
run 6 in which E;,quﬂééx [ YA Y, aﬁ,d,%own,

g «
hydrol ysi s of a(mﬁ,{n i@ gifto bedif 4 xad@ddr. [ €7 1] in n propanol was tried by
addi ng sufficient vva er to precipitate titania and silica. However, the
greater reael i elploceds of ifimi1i chatitdriRedah Bl ih BfitioR a EMERLm eaﬁdaand‘@rnﬂm“dl nst ead,
[err] comes out first and later, the [err] comes out separately. 7 EP O
170 892 B1 @ anﬁspracessﬂofpraiacesﬁarafcaﬁzeﬂmewsamgch&nmn{ ¢ofripodntd tisiitratiu€ial prior to forming
characterized & debgo 9820 forred Silica-Fitginls-cryraium prgel.Si | | cat e ester conpri sing at
| east one of an organopolysilicate and a 5 t et raorganooxysilicate in
an organi ¢ %ol Werndrocassoief rana bikaldimns2 tecé pithractedaed inthatnsgid| chmiutnhampound is present in an
st oixghi oreet r i careaupiiegived.5 tac weight pecpeitrobmiugt bagesimpl thet veight of the | dvier xerogélh)
thereafter conbining the partially hydrolyzed product of (a) with a
titani um t etsr aBiekeredese of erfyedf dhef p@#edgra)cl%nm chegacteriaed rin ithat safd angengpelystiicats is ethyl
conpl ete the thﬂl‘F%ﬁsﬂ“Q sgithiatrgpragonexysilisate ks tetrag-pappxysiiangd 10 (d)
combi ni ng said S|I|ca soI with a base to forma silica-titania as wel |
as, opti ctalé yT® o(Rece A cpPf A @regrdling pipims shargoterized iy fhabsale) asgania solyer f@u@ rendpred o
obtain a xerog@'fsl “92““'° éhw%efég opjrated | amymeniym bydigMdes er j zed i n that |n

addition a m um co ou IS i duced

char actor | 244 ggl At g et i St g Bl ki
said gel so as § I|8 &y am BEARP S Ak 'b%?m e process o"f
any of cl a| m; 4 char acterized in that said chrom um corrpound S

present in procesE SRt the prddeling Qlaﬁmstéﬂa@cﬁﬁéogmh Sdid- Rk Q 48 10

on'the uei ght 4 O ro R EFlo ot B A GeR0, (rtPil lro A BHERS i
cl ai ms char act gfigBdpyi tadddt sai d organopol ysil'icate is ethyl polysilicate

and sai d get raorganooxy5| licate is tetra-n-propoxysllane. 25 6. The
process of @NYTIf prédass & ¢ Bflthd PracddiigNBaihis) SNardtioRdot AE thatl the tolahbmeunt 6F ity AiBddCis
sol vent of ( a) within theraagrob 115 & Sihds iR stdivhidmeic riidintiweded for Conijsidtd hydetyeid.

ammoni um hydroxi de. 7. The process of any of the preceding clains

charnact eri zad. Thwe pihaiss sharg dritynprecedingl alaimé chegactarized | it tHabbaid base i r{d)i i€ @manonium
wherein sai d atwiohide. is a 3 to 4 carbon atom al cohol; in particular wherein
said al cohol is n- 30 propanol . 8. The process of any of the preceding
cl ai ms char dd¢ €9 preesss of anhiof ff@aﬂf@e@'ﬂq alams pharasterized |irk tat water |is; prgsent Restepdplnini (28
[err] where R amayntpf15-8Qpeceptof e stolshiematin Wmdﬁiw foricamplete hydealisigr wher ei n

sai d tetraal koxi de Is
45 12. The chromium containing silica-titania cogsl product obtalned in any of claim 2 or claims referring back

to claim 2.

13. A process for the polymerization of at least one mono-1 ~olefin having 2 to 8 carbon atoms per molecule
employing the product of claim 12 as a catalyst. -
80
14. A process of claim 13, whersin sald olefin is selected from ethylene, propylene, 1-butens, 1-pentens, 1-
hexene and 1-octene.

15. A process of claim 14, wherein said olefin comprises ethylene.

&6
16. A process of claim 14 or 15, wherein said polymerization is carried out under slurry conditions.

e, *= C L MW S5 %




tetrai sopropyl titanate. 36 9. The process of any of the preceding clains
characterized in that .the.total amount of water ‘used is within the range of
1.5,to 5 tines the stoichionetric arfuRd Q‘IMH for conplete hydrolysis.

10. Theqorocess of any of the preceding clains characterized In that said
base of (d) gbssn gum 40 - hydroxide. 11. The process of any of the

pr ecedi ng clam; C aracterlzed in that water i's present in step (a) in an

amount of 1%; 680d3gs &Sipariort (A gof SicG-BilyAdES fidnb, ARIDINYS oh B8lLHle € fOr conpl ete
hydrol ysis. 45 (3n n?&ays%maﬁmemqmrusa Shcifle Shrhgr&idnt! dulrAdMsAnR %%a’gadaam.!d%i un
obt.ai ned ¢ n any s¥aorganddxeiicad das uh sHivartt SfcBiGuséh Jamsd<a|&énn.<-‘dnam Yuanfils d'eau
process for the iiubyre® Id duaitdibettionfhrigheMebssihe PolrP ARirolyse b&thdidle; Navi Ng 2 to 8
carbon atons penb)dhlconbthe ol 10)hdagit batfoidhicRtinatolyed d6 lid)ialacluh BfaaRodicdd dd Midre:
60- 14. A procespuiof claim 13, wherein said olefin is selected from

et hyl ene, propyli@oe ajotte db éatdiens uhe gl amsttdht d"Bsbs@n thydidlssl otafdt gasparer drbsol de
process ob cl ai sicbdet wherein said olefin conprises ethylene. 55 16. A
process of cl ai 1d)bdcanbinbe svifve silicaravenind baselpgurdormarainigeindei sliceauyde ductitansitet lsrrder
slurry conditiofehéant, EP 0170 892 Bl Revendications 1. Procdd6 de
preparatton d' urfe)gefait gipiliif legelokipoeendd) ethu ane, caracteri sS en ce que: (a) on
hydr ol yse part|éfmmlemﬂpgspmmfsmlxéreﬂehue conprenant au noins un

pol yorgartesi | | cate et un t ~t r aor ganooxysi |l i cate dans un sol vant

or gani que, &n r‘??qéﬁ'éei?'%l'ad’a‘f"ﬂﬂca“@h’ garpqurissantcegian finedylt ersolre aip qorPRepdgy ‘é‘[ﬂ'@ a
|l a quantite stoec onrtri ue ndcessal re pour ‘i ' hydrol yse conpl bte; (b)
conbi ne ensthi tF&° ?WB&% 5?“?" qa@Btﬁ'?ﬁg‘?[‘i%gﬁ P%‘(" roR) et '[‘Jtﬁ":""“’“""'t s
t ~t raal cooI at J°'B" %d?%%e'd?) ngérf f°"8?f“§fe 8 Q%Efaflféﬁq "‘8ne quantlte

pernert af seton 1@49 y 99'! (%1 ec}es PJ c% My anara l e sé Sd
t (d F

o8 o St o= e R A b
obtenu en (d) et on secho | e gel pour obtenlr un xerogel. 2. Proced6

selon iagy eyew&cs@étgesan e oiélbcAGie oS Fovéitdicktfen caaentegtcraaauhge ¢f 126 Qi deSpolfbrganc-
conpose du ChreiBRs est dd BoReMEMRD Pty ot of cb GIERBtiasbArBEkySlicate 5 ttalnAopaiysiaio.
quo ce conpose du chrome est introdult avant la fornation de ce gel de

mani bre a f&r nedcsddNsdidnl g qdidohdud -deX Yélendidgtiohd hdBoRéY, Qautsridd) off -co Rfu® ¢5 @bivant
sel on P une Quejafiuatisqa)@eralcaimss Belnbyhidhidodeld' dmmemiiadohédhise en ce quo ce
conpose du chronme est present dans une quantit6 donnant 0,5 a 2 % en pol ds
de chrome par Rrapgeosdionalung quattongiie dee ravgelicatives hidcédadtes, Saradiriad G0 @e 30b @6 sbivanh e
guel oonque deorgeaiqenst caalcalsn ppticutdd danst lepe! cehalorot Gt Uis dicaherc G ¢ 0o, Qrepartlcuher
pol yor gano- S|dan8dec1uelce§tlcodwsqd®h~p®panplcate d' dthyle, et en ce quo ce

t dt raor ganooxysilicate est du tdtra-n-propoxysilane. 6. Proc6de solon |'une
quel conqi®e BeProcidieseion d'une ricongedesevendieptions Rrégideptes, Saratérisg en gy guectéiraslopolaimt
or gani que de (da)“taé‘?ifép%ﬂd(?dlaW@%T'&F)ﬁﬂagﬁr\a%“ﬁ)?ﬁf’%ﬂ?ﬂ@“ﬁ? e G R G ofrorericyliar
30 7. Procédd dé%ﬂ'ﬂh‘“l“%’é"‘if&@?@é‘dﬁl}@ S8 WhagPpyYieat i ons precédent es,

caracterl sb en c ce so vant or an| Ei'ggeat aI cool ? gartlc | ter,

9, o] e
gg{%\; gggé& ! eg tune < |‘;}§?ﬁ§f§ l @ dan mtervalle ?fms fa quantl as?tt:q‘fle(i:tglroﬁm tan:e (r?eac?e]ssaire

10. Procédé selon I'une quelconque des revendications précédentes, caractérisé en ce que cette base de
(d) est I'hydroxyde d'ammonium.

45 ' : -

11. Procédé sefon [l'une queiconque des revendications précédentes, caractérisé en ce que {'eau est
présente dans I'étape (a) dans une proportion qui est de 15 & 60 % de la quantité stoechiomsétrique
nécessaire pour une hydrolyse compldte.

50 12. Prodult de coge! silicc-oxyde de titane contenant du chrome obtenu dans I'une queiconque des
revendications 2 ou des revendications se référant & la revendication 2.

18. Procéds pour la polymérisation d'au moins une mono-l-oléﬁne en C> & C; en utiisant ie produit de la
revendication 12 comme catalyseur.
56
14. Procédé selon la revendication 13, dans lequel cette oléfine est choisie parmi I'éthyléne, le propyléne,
le 1-butdne, le 1-pentdne, le 1-hexéne st le 1-octdne.

5 R O




36 & Procdd6 solon |'"une quel conque des revendi cati ons precedentes,
caractris4 en ce quo tetraatcoolate de Mane repond a la formule Ti (OR )4
dans | aquel.le R eat un groupe al kyEROOTOBRBI1Cs, en particuller dans

| oquel _ce tetraalcoolate est le titanate de tetrail sopropyle. Q Proc~dd

selon &' _une quel conc‘ue des revendi cations prdcddentes, caract&isWen ce
quo | a quariti Pepesgd selon lasqvendication 44, dans; lpquplcaie Qléfipe gompeeng de [RtWIEYSy| | ¢ de 1.5 b

5 foisla quantlte stoechi ondtri gue necessai re pou e hydrol yse ¢ ete.
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de 15 a 50 {0 Ufisghfin di4Atetehs %ﬁleseﬂuu ;;&.*rﬂassdgen@ £ S9@hrzBc@rcine hydr ol yse
conpl bte. 60 partle LH%ﬁro roiPélfes ShibatdsibrImiy Betlalt b MindésRis SiRGH brgibpolysi-
chrome obf enu dglS,dy &t 'ﬂhlf'ot RoOASicet Feifeny Grghscith | LBE hgstitd udié Sikalischen Bedin-
revendi cations gérd irérarweding dirfBY WaSdefrAdnbé) Ntiie? im A3rmaIRisOR86 1HOkhe bélistindige
pol ynerisat| on HyddlysoBdigerichéd MG untersBHibinBRscBBLC2 & Ca en utilisant le
produit de |a rg‘)’%éﬂllés%éﬂdeélv&amﬁéﬁm@bﬁ@éll&JyU@@éﬁrten Phoadids volPi) GitcinemOTiamictiasik-
revendi cati on lgd; etmiedseste®! cotte olifine -est cholsie parnri Mthyl bne,
| e propykdne, | @) Eugabsnbidr wabkser ih-eimeniabrigs, did gur VeReis@ndguag ddrdHydrolpss wdeur Bildung
1 11111111111118idekThidilchdidxddtSols aubrblci®un® 892 1 31 15. Proccd4 selon |la
revendi cati on 1@) Veleiniger dog StiiciunditideSatd et biner Baserpur ditidingl einés Slclupidipxids-Titk@xids-
Procede sol on | Gels sawiecgegébeadnialins 14 ou 15, dans | equel cette pol ynerl satl on
est effectuee ef®) Bisul deslingld) eBhajianemEels widioddr. Ver f ahren zur Herstel l ung eines
Si l'\gi undeoxi d- Tift BerkpendloBéls untey Blldunmoledscfaregels.dur ch (a) partlelles
Hydrol ysieren elnes Sllicatesters mt el nem Gehait_an m ndestens ehnem
Or ganopol ys?-- Vexiahten nach Anpprugh 1 dagureh grkaanzelennel fegarusialisly ping Ghigmverhingdyng cjpgstthrt
organi echen L&¥fngsmittel unter al kalischen Bedin- gungen unter Verwendung
ei ner Wassernenge, die ImVerhAltnis zu de f?r el ng vol Ibstandi I&eB“dn dos
Hydr ol ys& et oP F‘ﬂ“i‘;ﬁbﬁ‘sﬂm ﬁgi‘gr@, 9654?%@%% 533 8 Chyrrpver CEJ"Q vor dor Sidung
anschl i essend&@SWALBidpngsipeg allciymdiopTjiqnoxid:yhraiprT 21027 PIRFPTP 8tflikt s von (a) nit
ei nem T1 t ang ety 3l & nahlichm SHAGRHICES S BIUCTaahn gorennzolbiinhe, GO TR LhraBluititac
el ner Nefiod St b () (548 S0H N itz GPLA0 Cleon, Habtoh i il
eines Siljci urag,ﬁ%ﬁ}egh Eelﬁau\'és cht; un d) Vereinigen des
Siliciuntdl oxi"d-Sol's mt-elréer Base zur Blidung el nes
Sii | ci undi ogi didkirdn2e iefiSm daf versiSiunich_ARARBRANaRuRth| dokdnReichid, adilssl s siom béifh)
er hal t enen CGelcggdABishlyQIf@t unf Bihyipolysilicat &ind bbinPFdiasGand@sifiotl uin Tolrb-R-proBbxy s Banaditne s
Xerogels. 2. Verfahren nach Anspruch 1, dadurch gekennzel chnet, dass
zusl t zl | gh &l NRrERNORRR lelnbri e Gorsshamiah fAnsprichs)i dadurch? GekennzeidhiestS dess eias orgaiische
Anspruch 2, dadsungsnigse ke @y aurethugivendalSwon (lorzefithisrbmyAmmonivcitiytioxidoalkatiseh gemacht
Bl i dung des Gadia. unter Bildung el nes Siliciundi oxid-Tltanoxi d- Chrom Tergel s
ei ngef~hrt wird. 4. Veriahren nach einemder Ansprlche 2 bis 4, dadurch
gekennzel chnetVerfateansnagh esininr damrersiehandem gnspriichs, dequrabogelenszeichiah odasy 69 IS@% tbelm
dass sl che 0, 5 drgsischerbisungamitial wneingre Alsehehhasdgly welkel oxsigh nshesqpdare hgim Alkohiol um
get rocknet en inen dikphe! mis 3dhistlehlenstofiglompn; handeit: wakeh s $ighchpimy Alkohgldpsbesondary up
Anspr Uche, dadtierenel fkelhnzel chnet, dass es sich bei m Organopol ysilicat urn
E;Eélef)? 'y |8.I CV%E'faerlerlidnaE:)i(ma LaﬂlnT %grrv%g{e e?lrt}gnoi\(%grlﬂlcﬂe?g;dur% g-erl?egrlt’zglchr}ret? dabs Use '?‘Ilalntg{]aalk-
45 oxid die Formel Ti{OR')s aufweist, wobei R' einen Alkylrest mit 1 bis 6 Kohlenstoffatomen bedeutst;
wobei es sich beim Tetraalkoxid insbesondere um Tetraisopropyltitanant handelt.

9. Verfahren nach einem der vorstehenden Ansprﬂche, dadurch gekennzeichnet, dass die Gesamtmenge
des verwendeten Wassers im Bereich des 1,5 - S-fschen der zur volistéindigen Hydrolyse erforderlichen
50 stéchiometrischen Menge liegt.

10. Verfahren nach einem der vorstehenden Ansprliche, dadurch gekennzeichnet, dass es sich bel der
Base von (d) um Ammoniumhydroxid handeit.

s6 11. Verfahren nach einem der vorstehenden Anspriiche, dadurch gekennzeichnet, dass das Was.ser in
Stufe (a) in einer Menge von 15-60 % der stdchiometrischen Menge, die flr eine vollstiindige

Hydrolyse erforderlich ist, vorhanden ist.
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35 6. Verfahren nach el nem der vorstehenden Ansprflche, dadurch

gekennzel chnet, .dass-das. organi sche _L6sungsmttel von (a) durch Verwendung
von konzentrl ertem Amoni unhydr oxi FrH kA &3311 gemacht wird. 7. Verfahren
nach eknem der vorstehenden Anspral che, - dadurch geekennzel chnet, dass es

sich beim i ) |
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Kohl enst of f at onen handelt; wobel es sich bai m Al kohol insbesondere um n-

Propanol  hagdgithren zul/PofrAHSSIBn RACTinGUsBRTBItkA MyHRr 1SR RiCteBls AN@Reristofiitemen pro

dadur ch gel C ajidiek@i AP Pdrwentidtiy e P duklstnadh Anbsraoh| 1 als KBtalysator.0xi d di e For nel
Ti(OR )4 aufwel st, wobel FR elnen Alkylfest -mit 1 bis 6 Kohl enstoffatonen

becl eut et ; 140/RAkhrédSnach Ahspheh A3, Mobsiaas Iomn dntbrEthdsmpPdeyien, tHButen, 1-Penten, 1-Hexen
Tet r ai sopr opyint hiceRaBisgéva@miBt.t . 9. Verfahren nach el nem der vorstehenden
Ansprdl che, dadurch gekennzel chnet, dass di e Gesarntnenge des verwendeten
WAsser s 1b miBevedattdn rdeisAnbpribch-145wdbaiadas DleireEthylamrumfesst! st andi gen Hydr ol yse
erforderlichen 60 stochi ometri schen Menge liegt. 10. Verfahren nach

el nem der t@r\etfetanaien Adspeych @4 loder 1autobet Hie Folymerisation aniee Aufsehiigupgsbedingingee |
der Base von ducthgefifwtAvirdoni ur nhydroxi d handelt. 6s 11. Verfahren nach el nern
der vorstehenden Ansprfche, dadurch gekennzei chnet, dass das WAsser in
Stute (a¥ in einer Menge von 15-60 % der st6chionetrischen Menge, die fOr
ei ne vol | standi ge Hydrol yse erforderlich ist, vorhanden ist. ~~~~~~~~ *[110
111111 HI H 11 11]1 11 EP 0 170 892 Bl 12, Chrom enthal t endes
Silliciundi oxdd- Tl tanoxi d- Cogel - Produkt, erhalten nach Anspruch 2 oder nach
ei nem der auf Anspruch 2 zurickbezogenen AnsprCOche. 13. Verfahren zur
Polyperi®at bon-von ni ndestens el nem Mono-i-olefin nit 2 bis 8

Kohl enst of f at onen pro 6 Mol ekU unter Verwendung des Produkts nach
Anspruch 12 als Katal ysator. 14. Verfahren nach Anspruch 13, wobel. das

A efin unter Ethylen, Propylen, 1-Buten, 1-Penten, 1-Hexen und 1-Ccten
ausgewa I st 10 15. Verfahren nach Anspruch 14, wobei das O efin Ethylen
unfasst. 16. Verfahren nach Anspruch 14 oder 15, wobel die Polynerisatlon
unt er Auf schl ~mmungsbedi ngungen durchgeflihrt wd. 20 25 30 36 40 46 50 55
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