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COMPLETE SPECIFICATION

A Process for the Isomerisation of Waxy Hydrocarbons

We, Naampoozs  VENNOOTSCHAP  DE
BATAAFSCHE PETROLEUM MASTSCHAPFRD, of
30, Carel van Bylandtlaan, The Hague, The
Netherlands, a Company organised under
5the Laws of The Netherlands, do hereby
. declare the invention, for which we pray that
a pafent may bec granted to us, and the
method by which i is to be performed, to
be particularly desceibed in and by the
10 following statement:-—

This invention relates to a process for the
isomerisation of waxy hydrocarbons in the
liquid phase.

Throughout this Specification and the

15 claims  hereinafter appearing the term
“waxy hydrocarbons” means normally solid
hydrocarbons obtuinable from natural or
synthetic high-hoiling hwdrocarhon mixiores.

It has already been proposed to subject

20 parafiin wax to an isomerising ireaiment in
order to convert the normal or branched
alkanes present therein into branched or
more highly branched alkanes. According
to British Patent Spacification No. 634,602,

95 this isomcrisation lukes place by treating the
-starting material in the lquid phase at an
elevated temperature, for example at 80°C,
to 100°C,, in the presence of a catalyst con-
sisting of a hydrocarbon-metal-halide~-com-

goplex, for cxample a  toluene-aluminium
chloride-complex. In order to avnid pro-
nounced decomposition of the stasting
material and the formation of producls
having a lower molecular weight, a large

85 guaniity of a cracking inhibitor, for example
decahydro-naphthalene, should also  be
present. Under the reaction conditions em-
ploved isomerisation takes place only slowly,

According fo the Applicants” previous

40 British Patent No. 713,910, the isomsrisation
of normully solid paraffin wax cen be cffected
more successfully by passing the base
material, in vapour form together with
hydrogen 4l # lemperature between 300°C.

45and 550"C. and under reduced, atmospheric
[Brice %10

Tries 4 &

or increascd pressure, into contact with a
cafalyst containing not more than (9 by
weight of platioum applied to a carrier. In
this process, which is carried ont in the
vapour phase, the desired iscunerisation pro- 50
ceads rapidly and selectively, thus cosuring a
high degres of conversion even wher the
periad of contact is short. However, u dis-
advantage of the process is that large quan-
litics of hydrogen, for example 50 moles of 35
hydrogen per mole of paraffin wax, or even
more, are requited to bring the starting
material into the vapour state and to main-
tain the activity of the catalyst. Further-
more, the process is less suitable for treating 50
very high-boiling base materiuls which can
only with difficulty be passed into the vapour
state without cracking reactions cecurting.

If the treatment Is carricd out in the
liquid phasc by passing a liquid stream of 65
the starting material. for example in an up-
ward direction, t(hrough the catalyst bed.
considerably less favourable results arc
generally obtained, especially in terms of the
vield of isomerised product, under those 70
tonditions of temperature and pressure
which are ctherwise the same as those pre-
vaifing in the vapour phase process. More-
over the activity of the catulyst rapidly de-
creases. This is also true when the process 75
is carrisd out in the presence of suitable
quantities of hydrogen o protect the catalyst
against contamination.

It has been found that catalytic isomerisa-
tion of & hydrocarbon mixture contafwing at 80
least 209 by weight of waxy hydrocarbons
may be carried out with particular advan-
tage by trealing the hydrocarbon mixture in
the liquid phase at an elevated (emperature
and in the presence of hydrogen using the 85
su-called “irickle technique”. According lo
this technigque, the hydrocerbon mixture to
be treated flows in liguid form in a thin layer
over a calalyst arranged as a fixed bed.

Accordingly the present invention pro- 9
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vides a process for the catalytic isomerisa-
tion of a hydrocarbon mixture containing at
least 20% by weight of waxy hydrocarbons,
which comprises passing a thin layer of the
5 said hydrocarbon mixture in the Hquid phase
at an elevated temperatwre and in the pres-
ence of hydrogen, over a fixed bed of a solid
catalyst which has dehydrogenating proper-
ties and an acid character.
10 In the process according to this invention
- not only waxy hydrocarbons, such as paraffin
wax, produced [rom paralfin-coniaining
mingral oils reay be used as such as starting
materials, but nataral or synthetic hydro-
15 carbou {ractions having a content of at least

209 by weight, and preferably 509 by -

weight or more, of waxy hydrocarbons may
also be used. This conlenl 1s foand from the
oil content of the hydrocarbon material
20 determined  according fo the AST.M.
mcthod D 721-31 T. .
Suitable catalysts comprise al) those cata-
lysts whicl are solid at the reaction tem-
peratures employed, which have dehydro-
25 genating properties and an acld character,
and which promote the isomerisation to bhe
attained without simultansously cansing pro-
nounced decomposition of the starting hydro-
carbons to products of lower molecular
80 weight. In addition to platinmu on a carrier
of an acid nature, such as aluming, other
catalysts having dehydrogenating properties
and an acid chargcter are also suitable. Par-
ticularly snitable: are the metals of the sixth
85 group, left-hand column, and on the eighth
group of the Periodic Sysiem, or compounds,
especially the oxides and sulphides of these
metals, applied to acid carricrs, for cxamplc
natural or artificial alumina, silica-magne-
40sium oxide or alumina-silica gels, and
bauxite.
If desired, the acid nature of the catalyst

employed can also be produccd or iniensi-.

fied by the introduction of halogen, prefer-
45 ably flnorive, for example by applying a
hydrogen fluoride tregtment. Bxamples of
such catalysts include plativum on alumina-
silica + floorine (f desired), a platinum-
molybdenum oxide or alnmina + finorine,
50 mickel sulphide-tungster sulphide on alumina
+ fluorine, and molybdenum oxide on boron
oxide-alumina.
- In the process according to this invention,
the hydrogen, which may if desired be sup-
55 plied in the form of a hydrozen-containing
#as, i8 conveniently recycled. Alihough the
hydrogen may be pussed in connterflow with
the hydrocarhon mixture to be isomerised
which descends over the catalyst, it s pre-
60 ferred to puss the hydrogen together with
the ]j[:&'l]id hydrocarbon mixture starting
material in parallel flow from the top of tha
catalyst hed downwards. The feed rale of
the hydrocarbon mixture should be adjusted
$5 in such a manner that it flows in a thin layer

aver the-catalyst,

The temperalures cmployed generally lie
between 300°C. and 550°C., and preferably
between 330°C. and 450°C., while the pres-
sure may vary from 5 to 200 atmospheres 70
and preferably lies between 10 and 40 atmios-
pheres.  The most favourable conditions for
isomerisation vary somewhat according io
the hydrocarbon mixture and the catalysis
nsed.  lHowever, isomerisaticn generally 75
proceeds most successfully when the follow-
ing reaction condiiions are applied:—

Temperature 400°C. to 440°C.
Pressure 25 to 4 atmospheres )
Contact Gmc (.5 to 10 minutes &
Throughput rate 1 fo 5 kilograms per
_ litre of catalyst per
hour
- Molar ratio of X
hydregen tohydre- . 10: 110 50: 1 a5

carbon mixtara

Compared with the liguid phase treat-
ment wilhout using the irickle techniquc,
considerably higher yields of isomerised
product are obtained by means of the pro- 90
cess according to the present invention, while
cracking reacfions leading to the formation
of products of lower molecular weight occur
only to a slight extent. The yield of the con-
version, namely the percentage by weight of 95
isomerised product with respeet to the total
quantity of the hydrocarbon mixture con-
verted, is therefore considerably hagher.
Thus, isomerising hydrocarhon mixtures
comprising paraffin waxes of high molecular g0
weight (average molecular weight exceeding
350 and hoiling above 300°C) under the
optimum conditions Indicutcd abuve, gave
vields of more than 40% by weight, calcu-
Iated on hydrocarbeon mixitwe starting 105
maierial, of product boiling above 300°C.
per passage over the catalyst, while the
geantity of prodnet formed boiling below
N0°C, was only sltight, remaining below
10% by weight, Thus the conversion yield 119
is high, namely 859 to S09%.

A further advantage of the process ae-
cording fo this invention is that the activity
of the catalyst, even after prolonged use, is
not at all. or is-only very slowly, impaired. 115
This is due to the fact that the catalyst par-
ticles are all swrounded by a hydrogen
atmosphere which easily dilfuscs through the
thin film of the hydrocarbon mixiure to be
isomerised which envelops these particles, 120
with the result that the hydrogen may cxer-
cise its protectivc effect on the catalyst
surface.

The quantity of hydrogen used in the
process of this invenfion may be consider- 125
able smaller than that required for the iso-
merisation in the vapour phase. TFor in-
stance, when 10 moles of hydrogen are
present per mole of hydrocarbon mixture,
regults may be obtained which are as favour- 130
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able as those for which in the vapour phase
process 60 moles of hydrogen per mole of
hydracarbon mixture are required. the re-
action conditions being otherwise the sama.

5 Compared with the operation in the vapour
phase, the process of this invention has the
added advantage that it can be apphied
highly sucecessfully to paraffinons materials
which have such a high boiling point that

10 they canaot, or can only with vreaf difficulty,
b passcd over in the vapour phase withont
cracking reactions taking place, and which
are therefore not. or are practically not, suit-
able for isomerisation in the vapour phage.

15 If resin-forming constituenis and/or nitro-
gen and/or sulphur compounds which might
adversely affect the life of the catalyst are
present in the hydrocarbon mixtures, it may
be advisable to subject the hydrocarbon

20 mixtures to a prefreatment by which these
harmfol components may be entirely, or be
for the greater part, removed. Soch a pre-
treatment, the selection of which depends on
the pature of the compouenis to be romoved,

23 may, for instance, consisi of a treatment
with concentrated sulphuric acid or similar
chemical relining agenis, an extraction treas-
ment with lower alkanes, such as propane, or
a refining hydrogenation treatment.

By means of the process according to this
invention, lower melting products may bec
obtained [rom higher meliing parafinous
bydrocarbon mixtures while almost the
same moleculay weight is retajoed. These

35 lower melting products may be used as com-
p‘_:l»nents in high grade lubricants and Diesel
o1ls.

The present invention is further illostrated
by the fellowing Example:—

40 A solid paraffin wax, melting at 54.3°C.
and boiling above 300°C., having an oil con-
tent of 4.7% {determined according to
AS.T.M. method D 72151 T) and an aver-
uge number of carbon atoms per molecule

45 of 27, was passed at a throughput rate of 2
kilograms per Htre of catalyst per hour to-
gether with 10 moles of hydrogen per mole
of paraflin wax, at 420°C, and under a pres-
sure of 35 atmospheres over a granular com-

50 mercial so-called platforming eatalysi From
the top downwards in such u manner that the
molten paraflin wax flowed in a thin layer
over bhe particles of the fixed catalyst bed.
The contact time was approximately 0.5

55 minute.

The small quantity of hydrocarbons hoil-
ing below 300°C.. anamely 6% by weight
caleulated on the starting paraffin wax,
were removed from the product by distilla-

g0 tion. The resulting product was then de-
waxed al —=5°C. in a lignid medinm of 5
parts by weight of methyl ethyl ketone to 1
part by sweight of product. The oil thus
abiained in a yield of 50.59% by weight, cal-

g5 culated on the starting paraffin wax, had a

pour-puint of 8°C., a viscosity index of 153,

a viscosity at 100°F, of 11.7 centistokes and

at 2I0°F, of 32 centistokes. Thus the con-
vetsion yield of paraffin wax in oil was
88.49%. Afier a conimious operation of 70
135 hours, the activity of the catalyst was
not impajred at all. .

For purposes of compariscer it is noted
that in a tcst in which a siream of molien
paraffin wax together with hydrogen was 75
passed, under conditions which were other-
wise the samc as those employved previously,
from the bottom to the top of the bed with
the same catalyst, more than 10% by weight
of the paraffin wax was conversed info hydro- 80
carbons hailing helow 300°C., while the
vield of product boiling above 300°C. was,
after dewnxing, not more than 30.5% by
weight caicnlated on puraffin wax., Thiy
oceyrred notwithstanding the fact that' the 85
contacl Llime was considerably longer than
that emﬁplcycd previously, namely approxi-
mately o minutes. After an o ing period
of 132 hours, the activity of tgzr:atalyst was
so reduczd that the oil yicld dropped o 90
259%.

What we claim is:—

1. A process for the catalytic isomerisation
of a hydrocarbon mixture confaining at least
20% hy weight of waxy hydrocarbons, 65
which comprises passing a thin layer of the
said hydocarbon mixture in the liguid phase
at an elevated temperature and in the pres-
ence of hydrogen, over a fixed bed of 2
solid catalyst which Iras dehydregenating 100
properties and an acid character,

2. A process as claimed in Claim 1,
wherein (he hydrocarbon mizture flows
through the catalyst from the top of the
catalyst downwards.

3. A process as claimed in Claims 1 or
2, wherein the bydrogen is passed in parallel
flow with the hydrocarbon mixture.

4. A process as claimed in any one of the
preceding clajms, wherein the process is 110
carricd oul at a temperature between ap-
proximately 300°C. and 550°C., and under
a pressure befween approximately 5 atmos-
pheres und 200 akmospheres.

3. A process as claimed jn Claim 4, where-
in the process is carried out at a temperatire
belweon 350°C. and 450°C., and under a
pressure between 10 atmospheres and 40
atmospheres,

6. A process as claimed in Claim 5, 120
wherein, the process is cartied out at a tem-
perature betwaen 400°C. and 440°C. and
under a prossure between 25 almospheres
and 40 atmospheres with a throughput rate
of 1 to 3 kilograms per Iitre of catalyst per 185
hour, a contact Ume of 0.5 to 10 minutcs
and with a molar ratio of hydrogen to the
hydrocarbon mixture of from 10:1 to 50:1.

7. A process as claimed in any one of the
preceding clafms, wherein the hydrocarbon 130

105
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mixture comprises a paraffin wax.

8. A process as claimed in any one of the
preceding claims, wherein the hydrocarbon
misture comprises a high beiling paraffn-

§ ous material which cannot, or can only with
difficulty, be passed over in the vapour phase
without cracking taking place.

9. A process as claimed in any one of the
preceding claims, wherein the catalyst em-

10 ployed is 2 platforming catalyst,
10. & process for the isomerisation of

hydrocarbon mixtures containing at least
20% by weight of waxy hydrocarbons sub-
stantially as kereinbefore described with par-
ticular rcference to the Example. 15
11. Tsomerisation products whencver pre-

pared Dy a process as claimed in any one
the preceding claims.

H. 1 DOWNES,

Agent for the Applicants,
St. Helen’s Court. Great St. Helen’s,
London, B.C.2,
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