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| mproved cocatal yst for the production of |inear
al pha-ol efins The invention relates to a honbgeneous

woatmlogsi71f or the production of |inear al pha-oPefriErs00b907321

oi i gonerisation of ethylene, consisting of a zirconium
salt of organic acids and a cocatal yst. Linear
al pha-ol efins (LAO, for exanple those with four to 30
carbon atons, are conpounds whi ch are, for exanpl e,
wi del y uksestosed coegialy the |piedie peslphig-olefins
conmononers for nodifying the properties of polyolefins
or as a starting material for the production of
MhesihlehtRRT BlatBo #s alirfogdrRngeiialy sl o td BodRE8OH Sf linear
emul sifiers, drilling fluids, surface-active
alnharaleiing bymligeynarsation obEiylenaucensisting ehpainceniaina salt of
the inventions described in
Eﬁ§§§$g§gﬁﬁ%ﬁ95@beg#ﬁ%$cate 1042701 A, the unaccepted
Italian patent application | TA24498A/ 79 and Ger man
atents DE4338414 and_DE4338416, the 0||goner|sat|on
inear@pharelafigs deAL3ofor spimple,tiossrmiitiaun ta R0 siagasn atoms, are
FolHERincR i ofo OGRSV {884 PhaTelulin ) Brd€ Buanites
rmsdicmordrmetshies mthfqml:hes:mp@ﬂee&é pofyotefiral cys'a§a ma'rmhg

GRARHE! faf i kAR AL Pleieis e, Bousp i sesiieys Tgation agents,
@nﬂlélﬁgﬁbh%llﬁgcﬂéf@ @uY@Ee AclivOsdBEtahfeP LAY %%tﬂetﬁﬁ oils, putties,

occurrence of —unwarted secondary reactions,
iseakEdnand the tike.nm nate the oii gonerisation |nned|ately
the reaction m xture | eaves the reactor. The catal yst
is deactivated by addition of a polar oxygen

According to the inventions described in USSR inventor's certificate 1042701A,

the unaccepted ltalian patent application ITA24498A/79 and German patents
DE4338414 and DE4338416, the oligomerisation of ethylene to C4-C30 LAO is
performed 'in an organic solvent at 60 to 80°C and pressures of 2.0 to 4.0 MPa.
Toluene, benzene or heptane are used as reaction media. All these processes
make use of catalysts which consist of a zirconium salt of an organic acid and
one of the alkylaluminiums Al(CaHs)s, Al2Cla(C2Hs)s or AICK(CoHs), as cocatalyst.
In order to prevent the occurrence of unwanted secondary reactions, it is
necessary to terminate the oligomerisation immediately the reaction mixture
leaves the reactor. The catalyst is deactivated by addition of a polar oxygen
compound (H20, methanol, ethanol, carboxylic acids etc.) to the reaction mixture
and is then separated from the mixture by adsorption onto a regeneratable
aluminium oxide gel. The deactivated catalyst must be replaced by fresh
material. '

The high price of the zirconium salt means that the catalyst accounts for a
considerable proportion of the operating costs of the processes. Higher activity
of the catalyst (expressed in kg of LAO product/g of Zr) results in lower

consumption and thus in increased economic viability of LAO production
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compound (H2O, net hanol, ethanol, carboxylic acids
etc.) to the reaction mxture and i s then separated
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al um ni um oxi de gel. The deactivated catal yst nust be
repl aced by fresh material. The high price of the
zirconiumsalt neans that the catal yst accounts for a

Clossd derapelratimg opsistandn dat tb liee opesadlondlypestibi@fedutgion in size
processes. Hi h&r{ activity of the catal yst (expressed
i of g a@rpa@i@% (R, GPParonieg. Heactivating aeg removing the

gg}ﬁﬁgléﬂqcé’ﬂ%lhg% 48 rbpge&psed economc viability

product | onbecause operating costs and, due to
t he consequently possible reduction in size of the
apparatuses, for storipg, apport.ioning,, deactivajing .
R r&iasnaly nebisdt of e SREREONHaRIGIATC Boteseane Btivity of the
r H I . . o
R A dr B R L Q P o lonRyn e RBAREA composition
hiheheoftio suslea manrneriDap loyrratatalystogonsodiftipinrg achiesved without
chem,cal. conposi t i thereof in such a manner that
I%%procpapﬁr%?dc%@&npti on is achi eved w thout any
drop in product quality. This object is achieved
acc_ordi_n%_to the invention in that the cocatalyst is
pf big #saehinved aceorgingiodipednventitinunghaniieaqocatalyst is

i Ni ch i de ' mol.ar _rati o of . .
oI B S ot ARR ol s ARYR] el i) rf ehloride, wheren
athieunbRd ratio i thiomhd R BluAniARIN & thel Gitaalpyt mBgdbbYddigsted at will
the proportions of the various conpounds in the

nivithifra:Certin 33894 by deedifing theapiopprians: ofdhe tvarpusicempounds in
| §eGARY SR ently used in

DE4338414 describes a catalyst system which is conveniently used in
connection with the process explained therein. The zirconium compound has the
chemical formula ZrCl,X,, whereinm+ n=4.0 < m <2 and X denotes a
carboxylate derived from a C4 to Cg fatty acid. The compound Al,Clz(C>Hs)s has
proved to be a particularly advantageous cocatalyst in practice, giving rise fo a
catalyst activity of 10 kg of (LAO) per 1 g of (Zr).

It has been found that the decisive parameter determining the level of catalyst
activity is the molar ratio of chlorine to aluminium in the cocatalyst. Given
suitable selection of this ratio, values considerably higher than 10 kg of (LAO)/g

of (Zr) may be achieved. Product purity is simultaneously improved.

The cocatalyst is preferably mixed from the substances Al(C.Hs)s and/or
AICKC2Hs)2 and/or AlxCls(C2Hs)s and/or AlCIx(C2Hs) and/or (AICI;) such that a
Cl:Al ratio with a value of between 1.0 and 1.5 is obtained. The CI:Al ratio
particularly preferably has a value of between 1.0 and 1.3.
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carboxyl ate derived froma X4 to C9 fatty acid. The

conmpound Al 2C 3(C2Hs) 3 has proved to be a particularly

advant ageous cocatal yst in practice, giving rise to a
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A'I%é}%lSBZQPHS )3 and/or AlICl2(C2H5) and/or (AICI3) suc
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LA =raf 7 Jt & emly 3.1 lkg @& (liOle B 1.0 and 1 5
is obtained. The Cl: Al ratio particularly preferably
has a value of between 1.0 and 1.3.1n the Figure,

catal yst activity is plotted as a function of the ChAI
ratio in the cocatalyst. Starting froman activity of
10 kg of (LAO)/g of (Zr) at a Cl:Al ratio of 1,5,
corresponding to the prior art (Al 2C 3(C2H5) ) ,
activity rapidly rises as the value of the ratio drops
until, at CIrAl = 1.26, it is approx. 500% above the
prior art. Activity then slowy drops back down to
reach a val ue of approx. 54 kg of (LAO/g of (Zr) at
Cl:Al =1.02. If C:Al ratios of higher than 1.5 are
used, activity
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drops. At CIiAl =1.77, it is only 3.1 kg of (LAO/g
of (Zr).Cdains 1. A honbgeneous catalyst for the

w@e@doctoron of |inear al pha-ol efins by ol i gomePCHAP10051007321

of ethylene, consisting of 4 zirconiumsalt of organic
acids and a cocatal yst, characterised in that the
cocatal yst is produced as a mxture of alkylal um niuns
and/ or al unmi ni um chl ori de, w#daigisn the nolar ratio of
chlorine to alumniumin the. cocatal yst my be
adjusted at wll wthin a certain range by nodifying

the prAagwhhogEeok ddelyyefor Q@p@@mﬁgﬁ% llhé'art ABha-olefins by
m xture, 2. A catal yst accordl ng to claim1l

char acligarariisgtioniafathylrae cennsisiingsef a sirgeridncsalt eforganic acids
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and/ or n"&bttum djlﬁ alkylahineiniutes &Ad/oF a)ummﬁjm'%h%ﬂidﬁ yserein the molar
accor di n% |ther one. of clajnms 1 or
[

char actalipi qrwettﬂaa'umwumwbe @Pcéﬁlkﬁﬂlnﬂ@y pg adjusted at will
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one of cahpousddindhenixtwkar act eri sed in that the ratio

of chlorine to alumniumin the cocatal yst is adjusted
to a value of between 1.0 and 1. 3.

2. A catalyst according to claim 1, characterised in that the cocatalyst is
produced as a mixture of the alkylaluminiums Al(C,Hs); and/or
AICI(C2Hs)2 and/or AlCls(CzHs); and/or AICI(C,Hs) and/or aluminium
chloride (AIClI3).

3. A catalyst according to either one of claims 1 or 2, characterised in f-hat
the ratio of chlorine to aluminium in the cocatalyst is adjusted to a value of
between 1.0 and 1.5.

4, A catalyst according to either one of claims 1 or 2, characterised in that
the ratio of chlorine to aluminium in the cocatalyst is adjusted to a value of
between 1.0 and 1.3.



