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N noted bissad g dreodiherizition mabiieh ihattlsstdeguar Hielrgackaawien apenedi ves fawnddé Lertdin on

acti \??t?CUG‘fOfPﬁ!e“Qm merization catalyst it is generally preferable to use

rizati ort 89| sxearimesces gprject out vl $REE i MARRET eXcaRt thet isfima evegymore TEA was

ni fi cant 2ds8d topRiprh fushesthesalipdhBl tee Bidg s iRfPhbmsumRaizpdsolorsianpl es of

parfticul arly useful cocatal ysts include triethylalum num and

trlrrethylalum | t he anguat of oataly errploye can affect the

actli vi ty ?of thgltg}qr'rigrlﬁggg? i on cg?af’]yst ﬁhg am)u of coc?a?al yst ?e‘r?pl oyed

wi th the pol ymdRisial Gpnsumpbionst Owi | | vaT§ deper&éBng upk®8t he results -

degqired. 4 EP 0 230 983 Bl Further, it is noted that as the ratio of the

rization ¢afalyst w Oc LT THat f el SMBuk B REA Wls b HibE R PGS arl MoerdEOREL h RE
thq pol yner ,galek ahd dso %B%§ﬁ§ a lkyqﬂtrabg] E] 34 Gkl ARdr teBbdloh oD $EA Sregﬁtdless
di nferi zat1 og QEQ'?'CH{ J. TR actCH 5 BE! Vinsl iR Sor @bt Garfl of lefhled £5ﬁ§uh%@tpbro am of
catjal yst t oghfin RR! HEBNd RS O BREGRS Yl EANIRE 1Y 36 iR dGPAALLRD 2608 ¢/ eri-hr,
reqults des}eé&@ﬂve It should\bb Hetbd1RIwedsh GRE SiAcB R it drodsiickly MB ARk tiesd/ itdlysmadnd
advant agspsiit chvutb@hd?tl'y@ﬂérdﬁ& BA aAdifs @VA@W@&W tHass valadd dﬁé’%nﬂﬁhs&éﬁﬂﬁﬁblﬁiﬁ one is

EXAVPLE s ( €pbdriical with Bistedyl réationofte.i N | i qui d catal yst 10 A liquid catal yst
wag prepared by adding 3.0 m of [err] to 100 ml of toluene and then adding
5.33 m of exANPLEdi(Qdtrolper cent sol ution of triethylalumnum An enerald
gr ¢en sol ut Diowrizationiin Liewld Caaystarry out the dinerization 16 M of the enerald

éen sol ution was added to an autoclave along with 1.0 ml of the 15 wei (};ht
nt #qi et knythis ainAA mUehTEQfEtl tWad pddachie 2486 of folugne apd thersSUpla plemagiia @olation o
yl ene wad Moleeethyhyiyl magnesign gnd 4 epieridaliyt alaning ves addad yitn floys efiring; Tis wesd
ak reacMe@hmelr (e (a1 Jhe sﬁ’é@" dﬁ’g"é’r W%ﬁfﬂ’eeAf ey 52’8"9rr?"ﬁ foplsa H?) 8'19' n m
the TEA efsmiaﬁed?r%@e&&d@a i?(nﬂ 8%1? Ji e

upp % gt

eé 8 Ptlon o?’
,TEA gagﬁwasa vgt*"gq T a afes['ﬁ%a : ?" (s hﬁi@ 3"‘? t’f Ee,m.of

m hut es | at
th

mn pro ult
began dr oppLRQ el n;i 0 ¥ e e am@ i asrﬁslfsmﬁas
the dinerizg Mggcacgﬁl egun e react or en opene
foynd to cont al fae s i I(peﬁr%n\[ Whd con&ctﬁ@CftcHa@ SRR sFasdo ‘f’l-h?@\l’gﬁlh ﬁ@aQUt
injthe S@erncﬁ@drtﬁ'ﬂhe%@afsema& T Hcivit) Witk BYR o MRGSs ahbrine VA waslddda.t 0 expl or e
funther the effect of the TEA. The results can be summuari zed as follows: 25
TEA Ti Rat | exaMPLE i 0.5 1.0 1.6 2.0 2.9
I niitial ConZiigoaagt A Keparation 578 _ 848 1008 0

Fromthis i T was concluded that if the anbunt of TEA was too high it had an
adyerse ef f ectan Qmmtnbﬁhoaﬂhate aadingvd phgsphbrtis/avgrinuenl reto of atioettd.q Wt caltihes in@ir foy Bthgurs
al ays dr oped0 okl %3 grh bEhe taiened datipbrt wes siifried MEbUEAQ Mk ab beptarp.de which 16.8 mi of
magala solution was added. This was calculated to be an amount of magnesium equal to about 5% of the
support weight. The slurry was refluxed for ten minutes, then the excess was drained off, and the solid
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of the TEATI ratio. The activityg®fs ?&t@‘tal runs in terns of grams of
et hyl ene ‘consuned per gram of t|tan| um or the two one hour reacti,ons were
cal cul ated o be 2975 g/g Ti-hr and 2025 g/g Ti-hr, respectlve(\ra%/Fg lhs%wgpoul d

be noted ho B tdMinAg Sblstie magdesoms Theui TR §f ian
catal ysts’ Gﬁ'ﬁ af:m i‘rF sel;laaﬁglctu\éteﬂyis Bdirgrabouy 2.5 fpleg © a?ﬂﬁ?? . d§waa 1?“ Phined off
Accor di ng rt Sfd Ml 4185 lufonLiTHesshuTy 9bd BExed,fivh imirytes £the, rsﬂoggg nifrGJeh 8h ned

Cat al ys{ 1atd ise-moscrun 2.0 nl of [err] was added to 24.6 g of toluene
and then 2'M s of magal a (a solution of 7 noles ethyl-butyl nagnesium
and 1 nol gxhbed ky! al um num) was added with slow stirring. This was a

My/ Ti Ol Fimdrdtbowial Sold Gdtdyst Ahe sol ution turned bl ue-green. After setting
over ni ght =afTme bl ue-green preci pi tate for I fond @t 1.0 MDst@VI8 weightc i
of the Rl ue-gaarrnagol mpfcmtatm§ wed (edup g?tg" a“%gf“c&égyiﬁb feaml euppliegianh 1
m. of the pbicéntSolutichi ab rivietyh@vm @'Ugb d%/\ | oft £4i6h Wi Soiad a corisyreption of
consunpt i afemard t®.38 MPR gaugh &5 P vtﬁ“ ' ey g afd Ssbtardialtylvensteot thipiahput iiRes
only aboutetiy®hé oftdh!yﬂst@ UQ/'Hé"a? PP 9 LaY ntéfthe%mréterndmtedahatiﬂﬁas&va ag8kd,
but only aeatigrowhighyns "1' gy er gt¥ il ©ridlof Gréms éifeirglonal@nsrmed Parsgran Rk
reacti ors welisyleog hied 'ZPGMMS‘%‘?‘*&E SL 've { Whe/opBRd, rdroopmerdvab toutsh Py 3 bmiddeving
initial vaftenum g'qﬁfén?;’%gfgz\?ﬂ e an ourly basis for thi S‘ngnrggﬁ%ﬁcalé{ﬁsul ?Zt ed
as 1265 g/ gstrng ppt c Qutif \Oatalgst passingB smaligp &'

gave an actl\/N‘ ter g ( T@btn :ggﬁdéavﬁ@@lonnudrtha/ai'ﬁA@O‘Ut'Qﬂo’é@H‘atﬁ@f‘g fj%%m e a
severe Iosg7 ?nsc:,e a,eataeut mikQte dantioh @eriogf The ractivifeW h .
EXAMPLE 24 | poaigsd ' e{.hrpfhg’peeaamaﬁ ool 1§ Eontain abgsh® g Pfi PAYBBAG SRare havi ng
a phasphorﬁ?‘&f’ tGL@aﬂéthakb&utsw@ra@smmswl cined in air for 3 hours at
[err]. Thery |ett,,,he cal cined support was slurried in about 30 m of
hept ane, t ;6 8 m of magala solution was added. This was cal cul ated
to be an a mél@&nesi um equal to about 5% of the support weight. The
slurry & Eegﬁngfeo,c ten mnutes, then the excess was drained off, and
t he soli d ctenesliarﬁue?qu 983 Bl ri nsed i n hept © twice to renpve renaining
sol ubl e MBGHESk! BactidhRashighlysblectife o fhe at?f"t?ﬁ‘r"t° F f Xl oM@Syiradhg eregenoExabity
support. Thi sagr eiaxlemiioatreﬁdﬂoasﬂbé?’ﬁbc“ﬂb ou“ o I e @ﬂ%% @31 bf hyologeroThelp.
Thi s resyl tempos Gmart hlwag adged engstih |‘d" ﬂa kebétiaR wasTdbeirdd, giving a\gtegdy
refl uxed fistens supples,at 0.81eMPg (TR RE)1 '§ ,Qﬁgofcéirfylewﬁhdtdem sropumed g0
washed sevefowl ratb iohe®r Wﬂtgm"?fs é'ﬁtgéﬁH A rcbnwaastrawermoﬂmere@squ%r

fl owi ng ni tmmgmggng@"lactl\dy At a@%@ %;& Bé dosutEw&d/Bd Bllows: Di mer i zat i on
with Solid Caffee sosiondn 1§ gt §" 1 gm of Catalyst A was introduced
into a 2sdit-beterm 8612 along with 1.0 M of ‘a 15 wei ght percent sol ution
of triethyl cl&?ﬂ#ﬁﬂﬂﬂ‘ﬁ’aﬂ?ﬂ Qne liter of isobutane 80 C. Ethylene was then
suppl i ed ontrahs?yenest-4 1° g gauge (550 psig). Immediately a I ar o ngeg,tj
of react i onhetas it ‘“‘%’g k r3‘<e°m Tt 0 1l catly Byeitsove oo 1 BRGS0 E ViR
obser ved. TFTEB aydrqeen s | ?Ot ﬁ de;ubstantlally const ant throughout t he
reaet’i on MhimvED vvas stopped 30 mnutes later. Integration of the flowrate

with a st %ﬁﬂ o L@ Ghd ianddabweral tinéAWRY iBopbritang. Gip 8416 V5 e gpy %"dta i'ontn Liquid
ot

i ndicated t M fed I east 225 ng of 15 ethyl ene had been consuned. This gives
an activity A8 of grams of ethyl ene consurred e ,%{mtthg@alstémmer
hour of 12,3501 sm%s Blggaré&a%oamdmamemsiewwé’d ° %&%‘S Rivaied at

onty a |igui, RgsrAtighitl as) Gerell @fdperated aideam AR % et ZREH mfteaelvaem
was carri gd Q)Ll%bhfbn(ﬁtoabmshnw {owing girages nHYs| @Y° 'Jr%'[l?o In this case
0.7701 gns Orfeach&}ﬁmfmthvldnecat al yst was used with 2. 0 m of the TEA sol ution.

Agal n a strong reacti on was 20 obtai ned which remai ned strong over the 30

m Aut e react pmAReNi od. The activity vvas cal cul ated as 12,500 grans of '
et hyl ene/ ggam Ti-ni. The reactor was. onag al Fo0CORY: @itdw ataotui arfl ig@edgroeen. This
polymer. The sahaitdiont BrampRé/ yasded" g PB4 funy736 6o @ Catalyre BroaaA foy of
weke as fol | gresn sofd s} tbe raiergd tas asrsﬁzf;cul %8, j)y,t £y lof P50 2nshut sethwiens/gn of Fitr-e™8s

Thi
over 400 gm of ethylene/hr.
activity was almost constant over the whole 30-minute reaction time.
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EXAMPLE ViI
Silica as Support
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heptenes 0:3 nol e % octenes 0.2 nol ep 931 ugs e reacti on was highly
selective to t he production of 1- but ene. Anot her dinerization reaction was
conduct ed wi ‘Catal yst A, this tine enploying hydrogen. Exactly 30 0.7228
gm of A was @ datelystmeprawbreprred using Bhviso 852TgFedle sitdauat the surpert! The SBPAPaSs (OB
psr) of hyd‘Fﬁﬂgeﬁ'"aFlf\e et hyl ene supplied at 0.31 MPa (450 psi). This tinme an
even strongerNogastsedtP gips ofoir sieied il V#srﬁylrf&dgt%awcﬁfp%\ﬁnﬁ Steolst theyeegalano
gni hr. The sP'H‘t°é aéladp?ftllTE&tsé‘HV {3 et P @Meesoliauidt 9igined Al 394 dhepolid) riessA ited
in; 26 ni ﬁut sglid wasthep; qoptaciyd “2’@ 0! f fienigm e '8‘?13@ rr?'ITheﬁ?"d &y

f %VGPB‘HH?T a""r é’d%ﬁ’iﬂ” hggi in aitfogen S
o s o PO § otk b Wesrpegrgs;%“g% st o
C an

- a m jetrd
0. P mol e %ﬂf Pg@ S ere est m a l«?err act er a leq rgh':g thﬂS usm I'I'EA &Jcatal 'St
hydr ogen,, t f ave thY f

se ect|V|t)6aea a Fg% X %@the
safre mannerg, Qi@ 61‘ nanrbo 'Lt's onéubt S cata i e ﬁytmve%%ute 45
| sppent ane thah S8/ e\g@,genmrﬂee, u,g:wgsopg room tenperature r at her

t hfan having the solid heated at 50 to 1 00 C on a hot plate under flow ng
nift rogen;s HExampgavie a bl ue-purple solid which did not catal yze a reaction

Wit h et hyl eaglysterddbiBh withdut Rébudihe® sol i d of Exanple V was heated in nitrogen
atf [err] for a few mnutes and it turned green. This green solid will be

ferred to asaditsakers ipreBared By @omtdcimy taldtish @avidsom 962 gi3@3siganwar TizENalay 80° B

(_t he whol €atad6t Iverrepared aging Tham pitke silgdar@RANPL ¢ thgTHOR] | ca as’ Support 6
0 230 983 WhenSwirlodectiatcentaet with Tk en qifrvispabatiticatplysta gavedigh selivtieg 3icly prgeped off
sifica as tmheh despspidy with&me fispcic thagiguid satysise Bothwaveomiyoming agpounts PinPatysT-

pj s of ¥he magal a solution was added. The slurry was .refl uxed, the excess
liguid drai ¥ and the solid ri nseg with 5 hydrocarbon. The solid was
en cont a&Piait Q*X“P'F?a@“‘f‘h‘ﬁ‘erﬁ?"°9w't9 aet hoxi de at [err]. The solid

$ then WaShFe d 09/ f n aer:]sn AT S O%E inotally RER usihd v i Sgﬁ&o
stfeam t g syxvrﬁpf irifitonw.t m Aldatin g?ag@% u'éq Al 5kl B §:'g}rﬁ}“ e
M of t erhg i

‘o%nﬂ wisah %Mﬁermg @a'fh@stDofV‘ﬁé Qypb €dldehl ichta

0 vee
jiter re%ﬁy f eﬁnd@%e Itr% aﬁgrL%xCﬂgdfhﬁt' d2fdyst iS54nd Bf e s il US§TPat23
and 50 psi g 3%79 Catalyst C gave an activity of 14,750 gns of ethyl ene

-gr amg of T-th@mgnxﬁgt alyst D gave an activity of 16,750 gns of ethylene
gramof Ti-hr. Only mnor anounts of polyner were obtained. G.C of the
In- pol ymeri c products showed the catal ysts to be highly selective to
butene. Greater than 98 nol e percent the liquid was 1-butene. 15
JAMPLE VI 1| Catal yst Prepared Wthout uctant Catal ysts were prepared by
actisng cal ci ned Davidson 952 grade silica with Ti (CEt)4 at 80 C,

Ehi ng of fatalit whsrcesed it the ambushpf0489 bre Rlony y'F*n‘gmb%fJIEAIQGW 4§22:9m PhPolymaf Pré8gen

stf eam 20 minutes(Fhere|wps no gvidgncs qb plefincarasiction no% fng of the silica and 7
of{ [err]. To carry out a cojoint polymerization/dimerization 0.0691 gm of Lynx 705 catalyst and 8 m! of the blue-

green solution of Example It were added along with 2 ml of TEA to the reactor. Ethylene consumption
45 started at 336 gm/hr but dropped quickly to 73 gm/r in 20 minutes. Only a scum of polymer was found in
the reactor.

In another run 0.1289 of the Lynx 705 catalyst and 1 mi of TEA were employed and 0.5 ml of Ti(OEt)s
was employed in place of the blue-green solution. There was no evidence of either polymerization or
dimerization. This shows that the soluble Ti(OEt)« tends to poison the polymerization catalyst. A similar

50 observation is reported in "Journal Of Polymer Science", Polymer Chemistry Edition, Vol. 22, pp. 3034 and
3037.

EXAMPLE X
Cojoint Dnmenzatlon/Polymenzatton With Solid Catalyst
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A solid dimerization catalyst was made by reacting 10.5 gm of Davison




Cat al yst F.was prepared using 5.4 gmgisotdagpsi | ica and 5.4 gmof the [err].
When enpl oyed in contact with TEA on ethyl ene both catal ysts gave high
activities which dropped off. nuch less rapidly with time than did the
liquid catal ysts. Both gave only ni nor unts of polyner. Catalyst E gave
an activity of 15,900 gns of ethylene/ g™ Ti-hr and Catal yst F 13, 350
gn Ti-hr. 25 EXAMPLE | X Coj oi nf Di neri zation/ Pol ymerlzatlon Wt '
Cat al yst T&% @a%F'@arF&lﬁ'éeq 6‘ ‘@965? L {3 ép%ﬂ eTé(PF*@}n'g heRigre s“ﬁyta
about usin "°f’??eT' Ted he%z;a %T ?C nf of oﬁs?d ﬁ%gg
EA nd grew raprdly

| taly ﬁxg Qro
Bg| gglt : ;Z Erpy ! % $:%ﬁ8°ﬂf"§ i?‘g’es Yt do "E&bﬁgauge nué?e co ﬁ’m overheat @3 on
10

was aopene l’ was rgcover
catal yst e
Resour cgg, EE

is clo that
3579, x%s td aﬂi@w %ﬁ%ﬁ i éﬁr@ébs a dm izakiéh G tO t e
type discl OS%Cé i 'é‘kng”" fal Cglgt& tld% % er o’éér.:rts as eas l@@s hoAbolyrReriz4li : it thus

cat al yst WogdhsUfstGhd @olrﬁhﬁné?ﬂﬁ%%at st Qrd v ByodvRiaibe V¥t tpbBiscking] the botJrhetizglion €
4622 gm of cqsymer in 26 minutes. There was no evidence of olefin

production. To carry out a cojoint polynerization/dinerization 0.0691 gm of
Lynx 705s cgxahsietxiand 8 ml of the blue- green solution of Exanple Il were
added al ongolidiVahed@mbimetzatibicGatilgst t he reactor. Et hyl ene consunption 45
started at "336 gnT hr but dropped quickly to 73 gmhr in 20 mnutes. Only a
scum of pol yredimedestidnocatalysti west frepared dog t dimsolviign3.@ rgms oe VO(QiRYs On BREE afanbygeous ynx
705 cat al ybaptaaedhg sefition fvasTiiked,withd 1. 4grbros & dPavised 962 Gadeisilierr wificarhad bega saleipgsl aby ed
i n pl aceo ofloo FeTHelsplist apd dherliaeid vere iseparated aas the sotid; dried ag ipj theanTevidup PreRs; kyitesting on
pol yopr i zad h@miatrungkr gesirearedf igpaen-Thi s shows .t hat the sol ubl e err tends to
poi son the pdl gaepPeimerop0®zhone ghie sildpigt s afsied) frsthe rﬂaf‘Pfo‘rf |%mr (ﬁ do%%
yst

" Jour naI Ofolytign- M"“%ﬁ%??c%’ms 9bBIOYFE s deyiok high 38 grams yygre Aglymer. 4
and 3037. RotoEpEheers, f@cttﬂ 'Prmer?a'e'i eﬁmbwr Q115 Riofush TR FoROGDF

55 A solz? doa‘fIWE? fsi%ﬁ') . ‘ reac h%gmﬂen g]cosL Z i SOp 7
P 0 230 SEETE i gm @ofm%w e o
washes. Thi's ca g8 'P\ htehee(:tz(im) n ﬁ% i m vvas charged to the

reactor al eggng/vlth 0 0621 gm of Lynx 705 cat al yst and 1 m of TEA A
vigorous reaction started and grew rapidly until by 10 mi nutes the reaction

had to be ghy QSE@@ toP Hectiictioh oCMAeHe BiRer QfmpRigtstisdcifCethyiths td @méneatioh Gadhi N .
Wien the r eacﬂr&ﬁnc\é@ﬁa QiRfRRAGN GRiyaEyim RRlpHIRa RFstiIRRBHES S ash-naldhenates BBhilre d
strongly of hudhBsifd whith 6dhtaitt @feddr HELCOR\Grduls BiRBed/td theGita@itini dtoril @hemdin sdcB R is
whi ch i g5 ¢l oSfividdallyhsblectod thdin NGarotdroyR goG3t dofthiningIn tb NOVdaibom atbbhs and 35Focgalysv f
the Lynx 705 cembsingttriakpialumiiaanl reabding agdentt of TEA in the absence of.
di meri zat i on ohatadterisdd bySitifzihg aichtalyss systemwherbih adid catalyst iy papdedAa B ospiuierseliddeing
never occurs afelgdsidedinaganicondipelppereri zation it thus follows that the solid
di meri zation catal yst did not give any evidence of poisoning the
poliyper iszagi ofe qeacassyeft claim 5 ehaanmized jl thacsiaid cSuRRRR el iseieeted fregy filicat ?'W"%ét"caq'yst
A di meri zat i cnmingt Zcgnia, tmmmwwmwewwu@wwwngp@smd g¢MPgrr] in 30
m of anhydrous heptane. The solution was m xed with 1,} grans of Davi son
952 grade &i | The&rogess che'drad WB%‘%‘W%?“E‘?%&“"&I‘““Z‘O’“%’B"F?‘]’ st GI’ihe soI id and the
l'iquid were s arated,and . the so u r
heat i ng onta 1B e pe;igwwﬁ aggaf th] R Sob 8% Blosig o1
gms of the sdfPMI"E% b TG fo eact ° fl?-ﬁ ‘1 m of t he TEA

5. The process of any of the preceding claims characterized in that said transition metal compound is Ti-

(OCzHs)a. '

50 . .
6. The process of any of the preceding ciaims characterized in that said cocatalyst is triethylaluminum.

7. The process of any of the preceding claims characterized in that said support has been treated with

organometallic reducing agent selected from compounds of the formula MgR2 and AIR'3, wherein each

55 R is independently selected from hydrocarbyl groups containing 1 to 30 carbon atoms and each R' is
independently selected from alkyl groups containing 1 to 12 carbon atoms.

8. The process of claim 7 wherein said support has been treated with ethyl butyl magnesium.
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solution. In 30 mnutes 39 grans gf oRB4¢ 1 Was made, of which 36 grans !
were polyner. A strong odor of butene an exene \/vasmmﬁmllmlmlﬂgm
reactor and.son the polymeric product. The conditions 38

MPa (550 psi) ethylene and 1 liter of obut ane. 1 n afothert exdperfi nént the

catal yst was used in conbination with drogen. In this case 65 grans of
pr oduct vvas produced i n 30 m,nut es of which 43 granms was polynmer. Again a

str ongﬁr 08 Slﬁf‘e‘r’?@‘"&ﬁ’l @ F\‘?%(é@ r’%‘“ Plgﬂé’f 5@% 'tflogﬁpfaﬁ% s'l"'éVaE’Idotf‘e"hf'ﬂi'"B gﬁtt?%
| X r [} n ;;F@
g?n)é?eclo C%J? §S gtgsl,g he rea %d[: 35%3 ﬁ:croHr ga s tg sg %EPH Bﬁn to oveHheatmg )
3{%1 AR '%r'e iy

ﬁg rr']rerh i Izaw ];e t P olyég%%. Srr:vas €cove ﬁj@ o ro ly lsc:j%t:ute Biups
h

bonded, t @0.’557 6ftm%rl.y|15n'}03tc9 & lﬁbd"wrlgral cgrl EAin %\goatbsence'or’}'e }:‘w Mﬁ thle& e#;leCt ed

from hydr oGHcE lis Ho@h Bt CopShrbribdtibgeherkiy nmr 6&0dA Q.Qeéti\P&Ehoﬁ\B ly?neﬁ%&i |%M§t

conpri si Rgowd thitl 188 K¥ildodimEa ZReR B Cid) Hot AR Ntiny aéne&taebé.;eﬁ:d?% poiyrekiZaioly 2
cat al yst caigngt.em wherein said catalyst is bonded to an insoluble solid being

a finely divided inorganic oxidic support. 40 2. The process of claim1l
char aet eEXmaRlEM that said support is selected fromsilica, alumna,
silica- adkdvangjumzimeizaion Catlpori a, magnesi um oxi de, al uni num phosphate and
phosphated alum na. 3. The process of claim 2 wherein said support is

al um num pHodipladzationogatalyis wesapreppfed by, difdoling 3@cemss ofoYO(QiIRYs éf 39 Imb op eelyerding
cl ai ns, bkepipnackhe spivtiog wanmixpvithsiH 48 gtams ahPayiserc ¥ 9tade sliida whisls hascheer) ciginggat
[err] 20 affl Pefhejsolidand thediquid &E@ﬁpﬁedam? thg fsolidiflieghasd thel Pﬁym@I PERPR Y heat"‘g on
charact ef F%é’&‘ei”I'?d?'r?eﬁm%?fd“t’f’ﬁle&nm tion metal conpound is Ti- [1errJf

The pr oce g th ?%21 r?de‘?Ct hdcq:aéﬁiyﬁ%‘(‘;vagﬁégfégtgghe ;%%’P"r'mh PECR % g
t al UI ) : i

glog‘larrg. gg s%; r g %% were ?30 g.

or ganéhet &

eeﬁ% kon gg e PRy B e P 8"

e Btead, Lot m%% R'Ar‘ad Qfin {AC.LOBLH A5 MR

i AR g rr e R T,
t

gr oups cr;a;a@ewrys gﬁ Tiann %U?méh@ it

sel ected from al groups containin car bon atom; 8. The process
of cl g npigimrerein said support has been treat ed with ethyl butyl

magnesi um 8 EP 0 230 983 Bl 952 grade silica calcined at [err] with
10.5 m qf A proédss idn theePéduttRn Bt bihyidhe Aimkbr bohiiisifg SUbjefiBlg Gfhfleriet® dimerizdtidtRIfe Ti
W th three phsspicenea \amehsation chltlyst systér kyrfidrisingla tdifystin@udig adion-BaldderatedtaniunblS
char ged t o chipouné aicid Eontding Niffee/brtrord) -AF6GHdupg oribd toythe titdim etamawhg®in eacrkdR Is 1l ;
of TEf A \ndiiualySseleetad thiomnhysitoearbye @roapsd capraipingriapi tl yarkont atdmyndl 8 covatalses =
t he react i cambrdsbhgtadridietalsiintm ceovwringegeuse it coul d not be controlled, due to !
‘over heat i nghatahterizadhtey utiizingtacatalys systerestein s4i§ cglalysbis bprsied teean ingaluble eafid beingad

whi ch smel |adigely dividedyingroasic dsdic evaport. Cal cul at ed productivity was 725 g/gmin

10 m nutes which is close to that obtained in a control run in which 10
0. Q35% gfn dhe tAReessy pixcigms! enreaprzed inihat spidosppert 1§ Splogipd Bpm pilipd. iAyMfesiiBsence |
of di neri zéﬂ“i"ﬂﬂ? Zrgenia 9‘§'ﬂa m&?"ﬁ%‘é" pide; dumiprgptotahale aAbePhR 44U on general Iy |
‘never oc as easg S oy é)vémar zation it thus follows that the solid :
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Cat al yst A
\Y/e o >I;r)?) |'§ 3 an,.€15 (ﬁ% r%ﬁ@ % @F‘&p@ﬁe so(l uilon was mixed with 11.40

grams of 5 DRl 3RBes? %Zargrd?% p?dcedrrﬁ%lam Gt iR @ﬂt &Rl vahstefl nidfal dhpoln@lig Ti- The

solid and t8g,u,fqui d-were separated and the solid dried as in the previous

prepssPpy heating on a hot plate under a streamof nitrogen. In one

experi megit. 7he @R2dss 9NIny @f thb preceddy tiBims Bharkcigfided Wakat et Batilgt ishetyRReinGh. Wi th 1

m of the TEA solution. I'n 30 mnutes 39 grans of product was nade, of

whi ch 367.grmaaprosesseof o) YiNBdy predhdiag Liaimg codl@teriak il thbtcsaid saprart fhex beve traated with

det ect ed i rrdgahematalizobdicing aghnicselettbbirgmo bompeunds ofghedidrola MgRh endc 8IREI wheminseasler e

[err] ss R is independently selected from hydrocarbyl groups containing t to 30 carbon atoms and each R' is
independently selected from alkyl groups containing 1 to 12 carbon atoms. '

8. The process of claim 7 wherein said support has been treated with ethyl butyl magnesium.
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reactor and on fultrer pesepcssyf b coliditacbition met3itholyinadzatibn datalydt tp bistsie &cetiy@he doplymer.

production of ethyl ene dinmer conprising subjecting ethylene to dinerization .

in the presen@elhgfrragessiohelsim Aathrein seid sakit yrartsition/rséta pvlganptionsiatalyst aordairt ditayist.

i ncl udi ng & non-hal ogenat ed ti.tani um conmpound whi ch contains three or nore

- OR groups bdhdBg pragessiebeipimtigharagiarizecimthahesidesdlie kondsh caRelystis B@pared by reacting a silica-

i ndi'vi dual |y seftaceee! pithRehapdioar Beres batwap e digpivraptemsrad themsthexy ga¥pshon

atons and a catal st co rising a trialkylalum num reduci ng agent
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of ¢laim 2:5"‘“”5%?6&&5"5 m§ thlgrf m! afe of S1M9C The
prog¢ess of any of the preceding c alm; characterlzed In that said titanium
conpound i S aelepdicaibnkr om [err] and [err] 5. The process of any of the
preteding clains characterized in that said transition nmetal conpound is
Ti-{[err]. 50 ErrockBEadBrafbtR d8 bimdidYie PEth}idhe, ddBremsli daGounieRie MBiyInG b Bkd dihériéaish
in tthat sabd comagrédel®t d'inSsys@ine tdattlysdutl B M Binérisation REmIérAMaMScatlysean Yorbridnti Bn
pre¢edi ng cl ai nempdsa marc haogémsad titane, tddBdontioni tebisSgiP& -DR @ BavaeRB ids 3aaiomd dyvithrde,
organonet al | i ¢ cletanpe Moesagieist indedusiimedt darnd MesQeJUPpashgdiscadile tontenir® Beru laao Ixges
and;Al R 3, wherdsicarbergcét ub Bocatalysey ¢comprenaht preapeatmddustews eikieyugchivir, om hydr ocar byl
groups cont ai nigagpctérisé pa0 I'gilisalieand'an cysemende eaidysedR oli ledif cathlyp®n deinftd \a un solide
sel ected ¥ om dfskible gyi o8tya serpert mindiakryyde fipemenpdidisdr bon at ons. 8. The process
of ¢laim7 wherer n said support has been treated with ethyl butyl

gne5| um 2 drocgte selenplacigwendicatinhy. eradtdres Pt E€ iegit GerRPrhrest caheidl crati g silice.
in that said dl'ﬁ‘E’F‘i"%ali‘ Pibt-ajugningqlp Zireope: dthoing: orkge e Megrésun feorfetpbee gpluainiyBIo d-
trahsition net dP'”’ﬁB??'FPé?’]afat ion catalyst to obtain an ethyl ene copol yner .

10. {The prd 9

ool yrrer6| Dot n vestpof o BV 4 P R HRvoresssq PR gABRERL Sy s m 1

chajact eri zeg 'woc%&ate.on%w] ok 1% qﬁ@%@ -at al sled rgespcfa?a B f?e%qu%se
od

silica- titani
SR .
atofrs and f he adeqr OXy groups roc 5 SCOF 7)Ta I'm 1 9&‘har cteri z)ed in

thay said sog| q’r&@&@&@n@'@t{e u¥l§$ GPHBR e itatiin Wecetdérﬁe%n@];a@ter%@ on ce qus Mok WBihipodS
trapsition net gl HEeRLEHAson % so.Rhocess of claim 1, characterized in
thaf said catal yst has been prepar ed by treating said support with said
titani um conROpEAstsdd sefdn FHeVRBiEondle dbstr@aRAdafdns! pRcddbritd¥) Qfhctids 30 Qe Gue ledit cocataly-
preterabl yio 50 tseurb@le tri€inyidnlariealf t er renoving the sol vent and sol ubl e

tita&ni um conpound and then heating the titanium containing 15 support
to a tenper at.urResckdcosaldiOsdoo Huae ndelcoftpr aleslirevertdicativs pidcédentes Gatbetdlied pr oeluat ledin
de dimere de | 'setrogladiiaraite aep nreagent rédletegrorgarinmeétaliqle dBeisi piranles comaerés de la formule
di npri sati on 2MgR: et &f'smiccheque & ast ehaisigydspendamroent rarmyidesioroupks hydroadibvie pintepant éh
conpr enan#s un dégt ¥ ajomeg de caskane pt dhpaue fhest @T?ﬁuwpﬁﬁﬁmmi‘t RAtRifRs grpypesatideeontepant
confi ent trois dgrdudepmegre eapoivant age lids a |'atome de titane, ou chague
R est choi si _individuel | enent arm | es crou es drocar byl e contenant de 1

a 10 atones #¥e é%???cﬁ‘ﬂ?" e pvelicaEI: P%P?'E%‘E traé%%i’ﬁf et BE‘HTQ"?SB‘H‘UCt eur

trialkylalu n| u E’aﬁ; 6ri 56 r ut| cg sterre seur

ic s pre |se n.ce fisa-
ou fedit Cat o en 8 fgal seur dfe pol ensat n s?tjde § 1 | e transrtron
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a revendi catl
1, caracterise e ort est choi si parm la silice,

I"alum ne, | ‘?0 SH cléé\éese"f]cjnqgnréw drclat?% nZd, & 3 catglgsehw ﬁoﬂ%enéa&ﬁ%glﬁe dendiB 46 Gadsion
| e Jhosphgge A0 it et Tl Unt ne phospha

11. Procédé selon la revendication 1, caractérisé en ce que ledit catalyseur solide fixé est préparé en
faisant réagir un cogel silice-oxyde de titane avec du méthanol pour former des liaisons entre les
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30 3. Procede selon | a revendi cati ongpg o4tfdgslgdi t support est | e phosphate
d' al um ni um ou Ia silice. 4. Procede seFon I une quel Cﬂmmlluum”

r evendi catlon precedentes, .caracterise en ce que | edi "&ne
est choi si meFrdémQQ-ﬁ)e$gf0'ﬂp<S@éahWy)4 TI (O C3H7) 4, TiI (OhChHg'4 &t *

Ti (OCGH4CHB 4 5., Procede selon |"une quel conque des revend| cations

pr ecedent es 1% '?i?c&%‘i &P &8 weyengieatignid, tastistisécoingsone letl qealyeetr epidy fgineormpreot vest

le Ti (OCZKS) 4, Polymere 49 titpaate debuyivie sommeeomyress 2 mAtalse trarsiion: evend| cat | ons
prec6dent sﬁ%cgr gé 6ris6 en ce que ledit cocatal y- 40

tri6thylalu '°“ GRepnglication |1 pgaractitisg ¢n ce aﬁ'?e'e LFéﬂa'& %ﬂ'e & "a"a"* ledit
revendi cati on CF{E t§°m8‘§? & ftanejdans un sotyapt A "?"&?te
avec un agent JQ@ ur nt é P59 'qﬂte‘at &?I‘FBV’E se t'f‘ﬂe sf"é c?ﬁ?ﬁ‘g%g%c'}?}é PLie
formul e # ou ¢ "éaqau"é‘e TREP rSﬁ'(’JTesso endam*rent parm |es
groupes hydpg@@,g, hgontenant de 45 1l a 30 atorres de carbone et chaque

R est choi si mdependamrent parm |es groupes al kyle contenant de 1 a 12

atonmes de car bhghrenSur RS8R voﬁ@tlﬁﬂn-bﬁmefeﬁ‘ﬁ@n%h%leﬂ @erhmeﬂklerhr?gqﬁ éeg%”vpé?toeﬁr{es
ete traitd aveasimbrisRiviys-kalisitbrsy3RAS thiekNIHonSWrd, o Osysa | diian | KathlySator unter
quel conque deEirsenRs dindA hicRMBlogdhBeR HRBIVEBINdRG MACHIRIM B6hal i CRei QHE el iah Cas
di nerisa- ti ommistontgdotiibnth SORGPPENS RibEIRtie di2elRdnlReste & intkvidGaitupley KdbléhwddSorstoft-
pol yneri sat i orresan intde 1&bige i@l Kotlienstoff@&6ifdnt aeGewZoi 'sind usd i einetl NCoR At Dde?  oin
d' et hyl ene. 10mrialknaeeen-Bedukifonsndittal enieardintiaskt, @obebdas Okeifahted dadurch elcnyiebrst B
pol ynbri sat i ordassohandein KatalfShtersystben terweendst, tobi@am Dibr Katalysatop v éirgn uniisliction Feststoff, el .
Procede gel on dem e siemaimc aitenofeinlverteitanaliiger iagfGdee iBagie eigesc arogenischana Osidlsy badelt,
sol \de fixe ewebyrderpistr 6 en f ai sant réagir un cogel silice-oxyde 'de titane
avec du net hanol pour forner des liaisons entre les 9 EP 0 230 983 Bi

) hf ones- . de2t jMed#wenapach etglsgqububéjgdqm gﬁngelchnet dass der feste Trager unter Sficiumglioxidy
S 1 12. Proc¥iniueaxignSiliciumdioyiehlyminigmoxidy Zrkoniumeidh herfumexdd. Magnogiumexid. Mugsinjum-
cat al ysedt soIF’IhWé’“‘ftl“%prE’WIeéﬂﬂAUW‘“HBPWF@WH@ Writ anat e de but yI e come
conpos6 a e i tion, Procede sel-on |la.reve :
caractdrisd e%}e%?"ﬂu@ gﬁﬁ"f“d& At ‘a?bﬁ's?Lﬁ'ChaPe'& A96F B iy ‘E"P?fg?ta? ?'Eﬂ'f"fjw’“d

support avec Nk conpose de titane dans un solvant a une tenperature de i

50 a 300.C, ,d |
o WSOS 6 & tlf‘\/eﬂéﬁ‘?g‘é{a eﬁr?em j:'g)c?s’tgﬁel%n%ﬁ A%ﬁ;ggﬂ%?ap& ge énﬁ%é%mitﬁ gs; E‘a ﬁ{mérb.ﬁéup%
titane a une tenpera ih ntre 8 O tentansprlc e 1. Verfahren
zur Her st el kungmipg ﬁt«.méinan “de} oaeét&,endep%spﬂ,eﬁa Fhdddh %aeﬂr%amétrreass b %fch' b6 aen

Gegenwart si n%e.ghﬁ%é@h%lhuw&u%&k@ézwéaﬁgaaaystems unterworfen wird, wobel
di eses System ei nen Katal ysator unter 15 Ei nschl uss ei ner

ni cht - hal ogeniverndh rdch e Gir digfaBonBant ARDroEHE) SZal¥al Geldinzéither, BELS les NENIAT e
das Ti t anat omgriatyseioned Trigbigalthmihppaandeibobei  di e ei nzel nen Resto R

i ndi vi duel | unter Kohl enwasserstoff- resten mt 1 bis 10 Kohl enst of fat onen
ausgewghl t Bi rvsfalwamdnaeh ripem @ek adrstéhgsdeb Ginsprigae, dadurch gekennzeichnet, dass der Triger mit
TriNal kyl a um einemn dRgadiorketalisoten Redektionsmittbiiehandeiinfaides tist, webbiedas dleduldicnemitthlr uner
dadur ch gekenr¥edindingen dprsEormelaMaf.rm ASR'm aksgewihiy éshiwebej \dist Basie\R jaxeifdenabhipgig
dem der Kat al ysraﬁr@vdeah'y@mﬂwr%ﬁl it I ibistrKoftensiotidteston begsten mod die eingrliten Reste & ch
um ei nen fei n ey wrbhdaglo wngigroger Allgiregia bis s 4is 13 Kellerglafiatonen B‘%ﬁ'ﬁ‘f‘%’b hen Oxi ds
handel t, gebunden ist. 2. Verfahren nach Anspruch 1, dadu

gekennzel"?: hretVerRiroagfiAnspructy 7 wate| ?fé?’agﬁﬁf“éFth@PTtY"E?QEWPﬂ‘de"NWr'ff urmX| d,

Siliciundio Al um n| unoXxi nes,i
AI um ni um éS?erfah lg‘im 8?}@: al{m %{;j ’{‘ %rcg rﬁgﬁ ﬁﬁhnlgég%?ﬁ] die ﬁg{efung

rner l elnes fes ergan smetal riSati at IS eines
wird. 3. Verf 2w.«¥“§5‘§
Al um ni ugyg phosp | oxid handel t. 30 4. Verfahren nach

ei nern der I r
Ti t anver bi n urygﬁﬁi%g\?%d?ﬂﬁéﬁd whRi deﬂ%%ﬁ%a%@?@@%ﬁsm%@%rd‘ltﬁg e)nthalt

Ti (OCs HACH3) ¢4 v@HahetR WAKH Anspvuérh, dadurch gekennzeichnet, dass der feste, gebundene Katalysator hergestelit
wird, indem man ein Siliciumdioxid-Titanoxid-Cogef mit Methanol unter Ausbildung von Bindungen
55 zwischen den Titanatomen und den Methoxygruppen umsetzt.

12. Verfahren nach Anspruch 1, dadurch gekennzeichnet, dass der feste, gebundene Katalysator
Butyltitanat-Polymer als Ubergangsmetallverbindung enthiit.
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5. Verfahren nach ei nem der vor st ehergpegagygazraiche, dgmuﬂiﬂglwﬂmﬂuﬁt ,
dass es sich bei der CObergangsnetall verbi ndung um Ti ( "t 8.
Ver f ahren nach- ei nem der vorstehenden AnsprOche, dadurch gekennzei chnet, .
dass as si chiivéier@akmtaAnssatror, datuch gbketizgithmet.sasn el FatpysalgEhergestaiit weyganyistychursh,
nach ei nem der Bebangble dem Brégersmis PerChtamverbitdenarit pingye kKSHRGSTBHIR! (hpfener B‘*&E’i’mﬂ%‘fp" o0
Trager nmit 40 bis 309" fenorevogesingn biBI‘iOgcqaeﬂﬁquliﬁdiﬁQf'elsoﬂ'gFfF‘f"t e Eactatel 9% ”“‘: der
wor den i st, wobéslichen Jtaruetbindung pnsransohiisssengrsGrvagasieR dem Jahoryiaiendst ' RIP™ i) 80°
und ALR 3 ausgelrippretus vwop 80 RBBRA Cdi e Reste R j ewei | s unabhangi g vonei nander
Hydrocarbylreste mt 1 bis 30 Kohl enstof fat onen bedeuten und di e ei nzel nen
Reste R jeweils unabhangi g vonei nander Al kylreste bis 1 bis 12

Kohl enst of f at omen bedeuten. 45 8 Verfahren nach Anspruch 7, wobei der
Trager mt Ethyl butyl magnesi um behandelt worden ist. 9. Verfahren nach

ei nem der ¥orstehenden AnsprQche, dadurch gekennzeichnet, dass die
Dinmerisierung ferner in Gegenwart eines festen

Qober gangsnet al | - Pol yneri sati onskat al ysators unter Bildung ei nes

Et hyl en- Copol ynmeren durchgef Ohrt wird. 50 10. Verfahren nach Anspruch 9,
‘wobei der feste Cbergangsnetalt-Polynerisationskatal ysator Titan enthalt.
11. Verfahren nach Anspruch 1, dadurch gekennzei chnet, dass der feste,
gebundene Kat al ysator hergestellt wird, indem man ein :

Si i ci undi oxi d- Ti t anoxi d- Cogel mit Methanol unter Ausbil dung von Bi ndungen
55 zwi schen den Titanatonmen und den Met hoxygruppen unsetzt. 12.
Ver f ahren gach Anspruch 1, dadurch gekennzei chnet, dass der feste,
gebundene Katal ysator Butyltitanat-Polynmer als Cbergangsnetaliverbi ndung
enthalt. 10 EP 0 230 98381 - 11 * C L M S * il Verfabren
nach Anspruch 1, dadurch gekennzei chnet, dass der Katal ysator hergestellt
wor den ist, durch Behandeln des TrAgers mt der Titanverbindung in einem
LUsungsm t esel bei ei ner Tenperatur von 50 bis 300 C, vorzugswei se. 50 bis
100' C, anschliessendes Entfrmen des L6sungsnittels und der |6slichen ’

Ti tanver bi ndung und anschli essendes Erwdrnen des das Titan enthal t enden

Tr~gers auf eine 5 Tenperatur von 80 bis 200 C. 10 15 20 25 30 35 40
45 50 55 '
30
35
N\ 40

50

55
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