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The Phillips catalyst which has heen used for the polymerisation of ethylene has

rch id has been extensively studied gver Ihe past 40 years.
By contrasl thera is lithe literature available on ihe ofigomensation of alkenas in the
presence of this calalyst and no inlensive studies have been reparted in tha open
Iteralure to detarmine the affect of vanous reaction conditions on the aligomerisathion

reaction and on the characteristics of the oligomerisation product.

I this study & chremium impregnated extrudatad suppon was developed and tested

for the aligomerisation of, speciically. 1-hexena. Deactivation of the calalysl was rapid,
and a possible explanation for this was found by means of various charactarisation

techniques. The active chromium sites were faund to deactivate due I the formalion

of inactive Cry0;,

Bolh & "one-factar-at-a-time'" and a statistical design approach were used 1o delerming

the efiect of varipus reaction conditions on IN& t-hexers oiigomearsation reaction. The
statistical design appraach was novel in the sense that it has not been apphed to tha

could be drawn from the resulls obtained. Cne of the most interasting affacts cbserved
was that an increasa in the reaction lemperature resulted in the formation of a yellow

coloured oligomer product. An explanation for Ihis coloured product could not ba found

[T T -l-;il

with certainty, although a predaminating p
dertified in the high temperature prodect.

rhE‘ presance Df <] IargE' LIm L'IEI' G'f 1dhexE'|-|E IEU[TI'EI'iG C'IFQ'DIT’IEF pl‘l:lﬂu{“.ts was cbh=arved

a5 o result of axtensive isomerisation afer ihe pitgomensaiion reaction had taken piace.

The Ziegler-Natta haad-lo-tail mechanism was identified as the mechanism

~ the OrSi0, calalysed ohgomerisation of 1-hexens

predaminating during the Liraiss



Atlernpts were made to assess the use of zeolites for he oligomerisation of 1-hexene.

The zealites proved not to be suitable for the oligomerisation reaction due 1o a very high

selectivity for dimer formation. The catalysis alse had shart cycla times, Zeolitas wara
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e Phillips kalalisator wat gebruik word vir die palimerisasie van stileen het al verskeis

navorsers interasseer en is veral die afgelope 40 jaar intensisf besludeer Daar is agler

—weinig fiteratuur beskikhaar oor die offgormensase van alkene in die l[eenwaoordighaid

van hierdie kataiisator, en geen intensiewa ondersoeke is al gedoan om die efak van

verskeie reaksie kondisies op die reaksie en die eienskappe van die produk te bapaal

e,

'n Soliede draer i5 in merdie studiz entwikke! waarop die chroam impregnesr is &n in

Rierdie vorm wir aktiwitait im die oligomersasie van spesifiek thekseen petoets kon—

word. Deaktivering van dis katalisator het egler vinniger plaasgevind as wat verwag

karakteriseringstegnieke. Die akliewe chroom punta het deakliveer waens dig vorming

van anzktiewea Cry0.,

Bede 'n "ean-fakior-op-'n-iyd" an
vas o stel wat dia effak ja van verskeie reaksie kondisies op die oligomerisasie reaksie

dal dil nog nie voorheen toegoap

die Cr(},i8i0, gekatalisoards pligomerisasie reaksis nis, Een van die mees
Nnteressante verskynsels wat waargenear 15 was die effek van 'n toenamea in dig

reaksie temperatuur op dig produk sianskapps. Hoe temperature lei tal die varming

Elanr 'mvarklsrmn vir lierdie verskynesl bom o
klaur. n varkianng vir meraie verskynsel e

van 'n oligomeer produk met 1 gesl

met sekarhaid verkry word nie, alnoswel 0 hoé kensentrase olefiena in dig oligomeer

waargeneem is in die ho#é lemparatuiur produk.

| Y P o L T N S
inei 1-NeEseen ISOMenese ol gomeer

e tesnwoardigheid van M groot hoeveelr

crodukle 15 waargeneam weens n groot mate ¥
Dig Ziegler-Natta kop-aan-ster megamsme s

an isomerrsasie wal plaasvind na afloop

van dig oligomerisasie f

Adentifiseer as dia corheersen

=l
dnSic.

de meganisme tydens die Cri5i0; gekataliseerde



chioomerisasie van 1-hekseen.

Foainos s sanoswand om die oshnak van zenlits vir dia olinoarerescie ram 4 _bel pe o e
OINAS 1T 23Na9swand OIrm Qs 0 L van Zaeghie vir dte aligomerisasis van 1-heksaean

1 ShpaF SaF LREY i A

e tosts. Die zegliete was nie geskik vir dis oligomerisasie reaksio mie weens 'n baia

hoe sefektiwileit wir dimeer varmng  Dig kalalisatore hel ook kKord siklus tye gehad.

Zeolels was aak gevoelig vir die teenwoordigheid van gksigenate m die reagens voer

en was deaktiveer deur die leenwoordigheid van lang oligomeerkattings in die poried.
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