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COMPLETE SPECIFICATION

Process for the Purification of Liquid Hydrocarbon Fractions

We, RUHRGHEMIE AKIIENGESELLSCHAFT.
a Cerman Company of Oberhausen-Holten,
Germany, do hereby declare the invenlion,
for which we pray that & patent may be gran-

5ted to us, and the method by which it is to
be performed, lo be particularly described
in and by the folowing statement;—

"the invention relates fo a process for the
treatment or purification of a liquid hydro-

10 carbon fraction for use in the praduction of
nolythene.

In the production of polythene having a
molecular weight in excess. of 100.000 by
means of polymerisation catalysts compris-

15 ing an organometaliic compound at pres-
sures of betow 200 kg./sq. ¢m. and at tem-
peratures of below approximately 100°C,
catrated aliphatic hydrocarboss hoiling m
the gasaline or diesel oif range are used as

20 liguid medium within which the polymeris-
ation catelysts are suspended or dissoived
and the ethylene is polymerised. Hydro-
carbon fractions of this kind may be obiaived
by cracking normally solid or other high

25 malecular weight paraffins and subsequently
hydrogenating the cracked products. It is
also possible. however, to ‘use hydrocarboa
fractions from the Fischer-Tropsch synlhesis,
the unsaturated -constituents m which have

30 been converted into saturated hydrocacbons
by hydrogenation. However, hydrocarbon
fractions of this kind, particularly those from
{he Fischer-{'topsch synthesis, coniain more
or less appreciable proportions of uxygen-

85 containing compounds such as afcohols,
esters. or acids. The presence of an oxXygen-
conlaining compound, however, is dclelerions
in the polymerisation of ethylene by mcans
of polymerisation catalysts of the kind re-

40 ferred to, for example, a catalyst consisting
of & mimture of dicthyl-aluminium mono-
chloride and titanium teteachloride, and the
courss of the reaction is severely hindered.
These disturbing constituents must, phere-

45 fore, be carefully removed, Hitherto this
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- by the treatment with

has been done by trealing the hydrocarbon
mixturss at elevated temperature with met-
allic sodinm or with sodium-potassium
alloys This necessitates a subsequent dis- _
tillation step in order to separate the hydro- 50
carbons [rom the reaction products prodnced
alkali-metal.  This
method of operation is not entirely without
danger and, morcover, is rather cunrber-
some and adds considerably to the cosis &5
by virtue ol the comsumption af zodivm
and/or other allali-metal and the subse-
quent distillation.

Tt has now besn found, according fo the
invention, that the purification of the mix-
tures of ssturated ~afiphatic hydrocarbons
comtajming  olefins  and oxygen-containmg
organic compounds as imputities to rendsr
them suitable for use as liquid media within
which the polymerisation of sthylene can be 65
cartied out, can be effected in a simpler and
mors economic manner by first passing Lhe
hydrocarbon mixtures over a hydrogenation
catalyst, preferably a mickel-comtaining cat-
alyst, at a temperatare in the range 230°- 70
280°C. prefexably at 2 temperature of about
250°C. ‘subsequently subjecting them to an - -
aftertreatment with solid atuminjura chlorids
af temperatures of below 150°C.. and prefer-
ably of below 100°C., and then filtering the 75
Lydrocarbon mixtures, The temperature of
the treatment with the aluminium chloride -
is preferably not below about normal room
temperature. The oxygen content of the
hydrocarbon mixture is preferably reduced 50
ta below 0.008% (as determined by pheoyl
isopropy! petassium),

Of course, the hydrogenation of the ol&fi-
pic cogstifuents in the hydrocarbon fraction
effected under the usnal conditions can bc 83
omitted when applying the working method
of the invention. Tt is expedient to effect a
drying of the hydrocarhon mixture with, for
example. caleium chloride hetween the hy-

drogenation step effected at about- 250°C. 90
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and the treatment with aluminium chloride,
in order to reduce the consumption of alu-
minium chloride.
By the hydrogenation effected at tempera-
5 tnres of ahout 230°C. all of the oxygen-con-
taining organic compounds are destroved to
an oxtent such that proof of their presence
cannot be obtained Ey the usual apalytical
methods (such as the dotermination of the
10 neutralization number, hydroxyl number,
carbonyl number and saponification numa-
ber). Nevertheless, a hydrocarbon mixture
of this kind disturbs the polymerisation of
ethylene to a very marked degres. The ex-
15 tent of the adverse effisct can be estimated
by determining the content of oxygen-von-
taining componnds in the hydrocarbon mix-
ture by means of the highly sensitive reagent,
phenylisopropyl potassium. ‘Lhis reapent is
20 decolorised by oxygen compounds. Oxygen
contents of as high as 0.01 % to 0.04% were
shown by the hydrocarbons which had
merely been pretreated by hydrogenation at
250°(:., when thc determmaiion of the oxy-
25 pen was carried out by means of phenyl-iso-
propyl potassimm, whereas the oxygen con-

tents of the hydrocarbons were given as zero -

when dstermined by the usnal methods, such
as Lhe methods hereinbefors referred to.
30 When, in contrast to this, a hydrocarbon mix-
ture pre-purified by hydrogenation at 230°
C. is treated with solid aluminium chioride,
the oxygen content of the mixture is gener-
ally between 0.003% and 0.005% (as deter-
35 mined by phenyl-isopropy! patagsium). Such
an. oxygen content does mnot delelerionsly
cffect the course of the reaction in the poly-
merisation of elhylens.
The combination of the steps of hydro-
40 genatlon at a temperature of abomt 250°C.
with the treatment with aluminiam chloride,
ragults in only minor operational costs, Tha
consumption of aluminium chioride is ex-
tremncly low sinece only minor regidual
45 amovnts of oxygen-comtaining compounds

are to be removed. The method of operation |

in accordance with the invention results even
in higher degrces of purity than those c¢b-
tained by the known treatment of the hydro-
50 ¢carbon fraction with mefallic sodim,
which the oxygen content has only been
lowered to from 0.008% to 0.010%5.
‘When, deviating from the method of oper-
alion according to the invention, the hydro-
55 catbon mixture is only given a treatment
with ahmnininm chloride without the pre-
ceding hydrogenation, then not cnly is the
consumption of aluminium chloride be con-
siderably incrzased, but, also, the olefinic
60 hydrocarbons would be lost by the formation
of polymers. Moreover the hydrocarbon
mixture treated in this manner, as in the
treatment with sodivm, would then have to
be separated from these polymars by dis-
65 tillation since the polymers would otherwise

be introduced into the polyethylenc from
which they could be removed only with
great difficulty. Similar conditions would
also be encountered if the olefinic hydro-
carbons, deviating from the method accoxd- 70
ing to the invention. wers previously to be
vomverfed imto satwraled hydrocarbons by
means of a hydrogenation effected in the
conventional manner with, for exampls,
nickel catalysts at temperatuees of about 73
150°C. Although, by such 2 hydrogenation
at elevated temperatures, the olefins are
quantitatively hydrogenated, the oxygen-con-
ledning organic compounds undergo prac-
tically no change so that polymer formation 80
and an mcreased consumption of aluminium
chiloride is again encountered in the subse-
guent treatment with aluminium ‘chloride.
This results in higher costs due to the con-
sumption of aluminium chloride und the dis- 85
tillation, so that mo improvement is obtained
as compared with the known pretreatment
with sodium.

The hydropenation step according to the

-invention may be effected with the conven- 80

tonal hydrogenalion catalysts, such as with
cobalt or nickel-containing catalysts. It is
possible to operate with suspended catalysts,.
but the hydrogenation is preferably effected
with stationary catalysts through which the §5
hydrocarbon mixwre is passed upwardly or
downwardly. The hydrogenation may be
effected at pressures of as low as normal at-
mospheric pressure. It is advantageous,
however, to use somewhat clevated pres- 100-
sures such ag 20-50 kg./sq. em. Wo. advan-
tage is obtained by the use of still higher
PrcEsurcs. - .

The treatment with solid aluniinium chior-
ide may bo clfected In any suilable manper. 105
The hydrocarbon mixture may, for example,
be treated with solid pulvernlent aluminium
chloride in a vessel provided with a stirrer.
Tt is more convenicnt, however, o pass the
hydrocarbon mixtune npwardly ‘through 2 110
tower filled with solid. Iumpy aluminium
chloride. After the treatment with slumin-
ium chloride, the hydrocarbon mixinre must
be filtered. No distifllation of the prodwuet
is Tequired.

The invention is illustrated by the follow-
ing example.

115

EXAMBLE - '

A saturated aliphatic hydrocarbon frac
tion fromr the Fischer-Tropsch synthesis, con- 120
faining ofefins and oxygen-containing organ-
ic compounds as impurities and boiling be-
tween 100°C. and 200°C., was passed up-
wardly through a pressure-resistant {ube of a
diameter 50 me. and 2 length 6 metres 195
packed with a solid nickel catalyst. The
composition of the catalyst was:

100 parts M
50 parts kiegelguhr

10 parts MgO 130
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The tube was heated hy means of an oil
jacket, the temperaturd being adjusted fo
250°C. The experiment was carried out at
_ & hydrogen pressure of 30 kg./sq. cm., with
5the hydrocarbon mixture being passed
through ai a rate of 5 litres per hour. The
pressire on the hydrocarbon mixture issning
from the {ube was released, and the mixture
was cooled to about 20°C. Thereafter, it
10 was dried by pessing it upwardly through a
fithe of 100 mm. diamerer and 4 metres in
length filled with solid lumpy caleium chlor-
ide. The dried miixture was then passed up-
wardly through a tube of 100 mm. diameter
15 and 4 metres length filled with salid tumpy
aluminiam chloride, after which the hydro-
carbon mixtnre was fltered. The determina-
tion of oxygen content of the hydrocarbon
mixture by means of phenyl-isopropyl potas-
90 sium gave the following results:
1) After hydrogenalion and drying and
hefore treatment with ahuninium chloride:
0.020%
2) After treatment with aluminium chlor-
25 ide 0.004%
WHAT WE CLAIM 15:—

1. A process for the treatment of a satura-
ted aliphatic hydrocarbon fraction contain-
ing olefins and oxygen-containing OrgaANIC

30 compounds as jpurities, which comprises
subjecting the hydrocarbon fraction o hy-
drogenation in the presence of a hydrogena-
tion catalyst at a femperature in the range
330°-280°C., ireating the hydrocarbon frac-

g5 tion with solid aiumipinm chloride at » tem-
peraturc below 150°C. and thereafter filter-
ing the hydracarbon fraction.

2. A process for the purification of a liquid
mixture of saturated aliphatic hydrocarbons

40 containing olefing and oxygen-containing
organic compounds as impurities prier to usc
as & liguid medium withm which ethylens s
polymerised, which comprises passing the
ydrocarbon mixtore together with hydrogen

45 OVeIL & nickel-containing hydrogenation cat-
alyst at a femperature in the range 230°-
780°C. subjecting the hydrocarbon mixfure
ta lreatment with sofid aluminium chloride

at a temperature below 150°C., and thore-
after filtcring the hydrocarbon mixture.

3. A process according to Claim i or
Claim 2, iz which the ficst step is effected -at
a temperature of about 250°C. .

4, A pracess according (o any one of the
preceding claims, in which the Lreatment with 55
wluminium chloxide is cliected at a tempera-
ture below 100°C.

5. A process adccopding 1o uny one af the
preceding claims, in which the {reatment
with alumininm chloride is effected at a tex- 80
perature not helow about normal room
temperature.

§. A process according {0 any one of the
preceding claims, in which the first step is
effected at a pressure in the range 20-50 kg./ 65
8¢. ok

7. A process according fo any one of the

-preceding claims, in which the hydrocarbon

nixture of fraction from the first slep is
dried prior to the treatment with aliyminium 70
chloride. . '

3. A process according to Claim 7, in
which the drying is effecied with celcium
chioride.

9. A process for the treatment of a satusa- 75
ted hydrocarbon fraction boiling in the gaso-
line and/or diesel oil range and gontaining
oxgen-containing orgamnic compounds as im-
purities, which comprises subjecting the frac-
ton to hydrogemuilon in the presence of a 80
hydrogenation catalysi ot a temperature in
the Tange 230°-280°C. and thereatter con-
tacting the fraction with sofid aluminium
chloride at a tempcrature below 150°C., to
lower the osygen conicnt of the fraction 10 85
helow 0.008%. :

10. A process for the irealment of a sal-
urated aliphatic hydrocarbon fraction, subh-
stantially as hereinbefore described with ref-
erence to the Example.

1i. A hydrocarbon fraction whenever
treated by the process claimed in any one
aof the preceding claims. -

EDWARD EVANS & CQ.,
53-64, Chancery Lane, London, W.C.2.,
Agents for the Applicants.
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