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We, NaAMLOOZE VENNOOTSGHAF DE
BATAAPSCHE PETROLECM MAATSCHAPPI, a
company organised under the laws of The
Netherlands, of 30 Carel van Bylandtlaan,
‘The Hague, Thc Netherlands, do herehy
declare the invention for which we pray that
4 patent may be granted to s, and the method
by which it is to be performed, to be parti-
cularly described in and by the following
statement; —

This jovention relates to processes for the
isomcrisation of wazy hydrocarbons, snd
particular to the ase of catalysts pretreated in
a specific way by a conditioning treatment, by
means of which catalysts this {somerisation
can be effected in an improved marmer,

Throughour this specification, the term
“ waxy bydrocarbons * is inrended to inclade
normally  solid wax-fike products uswally
obtained from high-bofling natural or syn-
thetic hydrocarbon mixtures, and usvally con-
taining normally liquid hvdrocarbons.

In the process of this invention the starting
matcrial need not ouly be waxy hydrocarbons
as such, for czample paraflin wax derived
from paraffin-containing mineral oils; (hus
natural or synthetic hydrocarbon fractions
may also be used, which fractions contain at
least 20% by weight, and preferably 509% by
weight or more, of waxy hydrocarbons, This
hydrocarbon enntent is found from the ofl
corient of the hydrocarbon material, dcter-
mined by the A.8.T.M. method D 721-51 T.

It is known that the normal or branched
alkancs present in paraffin wax may be con-
verted into branched or more highly branched
alkanes by subjecting them to z catalytic
isomerising treatment.

The present Applicant’s prior Patent Speci-
ficaion No. 713,010 discloses that  this
isomerisation can be carried out rapidly and
selectively by contacting the paraffin waz in
vapeur form, together with hydrogen, at a
temperature between 300°C and §50°C, and
preferably between 350° € and 450° C, with a

[Price 3. 0d.]

catalyst containing not more than 1% by.

weight of platinum applied on a currier, for
cxample alumina. The prescnt Applicant’s
prior Patemt Specification No., 579754, dis-
closcs that the desircd isomerisation can also
be effected by means of such a catalyst by
treating the paraffin wax in the liquid phase
under conditions which are othcrwise the
same. Furthermore, the present Applicant’s
prior Patent Specification No, 0,081/54 dis-
closes that cheaper caralysts containing no
platinum, viz. those consisting of ane or more
metals or compounds of metmls, cspecially
uxides or sulphides, of group 6A and for group
8 of the Periodic Table (with the exception of
the platinum metals), supported on 2 carriep

with an acid nawre which may be caused or

imcreased by introducing a halogen, preferably
fluorine, may be used for Isomerising mixtores
of hydracarbons containing af Icasr 20% by
weight of waxy hydrocarbons.

Lower melting products which may be nsed
as compenents in high-grade Iobricants and
diesel oils can be oblained from highcr melr-
ing, paraffinous starting materials, practicajly
the same molecnlar w ight being retained, by
meany of these processes, which processes are
carried out at increased pressure, for example
at pressurcs from to to 4o atmosphercs, The
isomerisation is cffecred without the occur-
rence of cracking rescrions to any considerable
extent, ;

It kas now been fonnd that in the caralytic
Isomerisation of hydrocarbon mixtures con.
taining at least 209, by weight of waxy hydra-
carbons, an increase in the conversion of the
starting material inva the desired isomerisation
products can be obtained by previously
applying & conditioning treatment to - the
catalyst, which trearment consists in hearing
the catalyst in the presence of hydrogen under
pressure 1o a high temperature of ar least
250°C,

Accordingly, the present invention pro-
vides for the catalytic isomerisation of a
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hydracarbon mixture containing ar least 20%
by weight of waxy hydrocarbons which com-
prises subjecting a solid catalyst which is
capable of effecting isomerisation of such a
hydrocarbon mixturc to a conditioning treat-
ment which consists in heating said caralyst
to a tempesrature of at least 250°C im the
presence  of hydrogen wunder increased
pressure, and then contacting the said hydro-
carbor mixinre in the presence of hydrogen
2t a temperature within the rangs from 300°C
rm 550°C and uvnder increased pressure with
the said catalyst.

The duration of this conditioning treat-
ment, which may vary fairly considerably
according to the nature of the catalyst aud the
heating wemperature, is usually several honrs,
for example 5 to 10 hours,

In isomerisation processes, heuting of the
catalyst to the requirced reaction temperatire
is sometimes carried out in a hvdrogen
atmosphere; but such a method of heating up
the catalyst, in which the latrer is rapidly
rajsed to the reuction temperature, is not,

5 however, 10 be compared with the condition-

ing treavmens employed in the present in-
vention, for which a fairly lengthy heating
with hydrogen under pressure is required.

The said conditoning treatment employed
in the present invention may be cffected by
gradually heating the caralyst feom room
temparature 1o the required high temperature
of at Jeast 250°C while passing hydrogen
through under pressure. If desired, this high
temperatire may bhe maintained for seme time
and coaveniently corresponds approximately
to the temperature which is used suhsequently
during the isomerisation.

The conditioning ireatment of the catalyst
should be carried out az an increased hydro-
gen pressure, for example § atmospheres or
highsr, pressures of between approximately
25 and Ioc atmosphsares being penerally pre-
ferrad. The hydrogen need not be pure, and
gases may also be used which are rich in
hydrogen. 'The gas which is employed may
cortain  components which under the pre-
treatment conditions arc incrt, such as gaseous
methane hydrocarbons or nitragen, in addition
to hydrogen.

The hydrogen.pressure which iz employed
during the conditioning treatmsnt of the
catalyst may be equal (o or different from the
pressure under which the subsequent jsomer-
isation of the wary hydrocarbons is carried
out, but is preferably lower than this pressure.

It hias been found that during isomerisation
with the conditioned catalyst it is often

-advantageous to reduce the pressurc, for

example frem 4o-50 armospheres to 25-35
atmospheres, after the lapse of a relatively
short operation period, for example a period
of 50 to 150 hours, becausc this reduction in
pressure is. often attended by a considerable
further increase in the conversion. The con-

varsion is thus noticeabty higher than tha con-
version which is oblained on immediatzly
beginning the isomerisation at the lower
pressure, conditions remaining otherwise un-
changed. This advaniage is obtained parti- %
cularly when the caralyst is subjecred to the
conditioning treatment at a [ower pressure
than that at which the subscquent isomeris-
atinn is bagon, :

The isomerisation may be carried out 75
cither in the vapour phasc or in the liquid
phasz, Operating in the liquid phase is
especially suitable for bydrocarbon starting
materials which have such a high molccnlar
weight thar they cannot, or only with exirame 80
difficulty, be brounght in to the vapour form
without cracking reactions tuking place, for
example paraffin waxes with an averape
moecular weight of over 350 and boiling
abuve 300°C. The so-called * trickle rech- 85
nique,” wherein the marterial to be Isomerised
flows in a thin layer over 3 fized catalyst may
bz advantageously used for liquid phase
isomerisatons.

The most favourable conditions for isomer- 50
isation vary somewhar according to the hydro-
carbon starting material to be somerised and
the catalyst whick is used. Isomerisarion
generally proceads most favourably, especially
when working in the liguid phase, with a 95
temperature of from 400°C 1w 440°C, a
pressure betwssn 20 atmospheres and 4o
atmospheres, a contact time of from 0.5 to
1o minutcs znd a throughput rate of from 1
to § kilegrams of srarting material per litre 100
of catalyst per hour, the mol. ratio of hydro-
gen to starting material varying from 10: 7
to 60T,

The process of this mvention has been
found to be particolarly useful when isomeri- 105
satiott catalysts are used which contain not
more than 1% by weight of platinum sup-
ported on a carrier having an acid character,
such as alumina which may contain a small
percentage of chlorine or fluorine, as the (10
effect of conditioning is usually greatest with
thess catalysts. The present prucess is not,
however, limitcd to these caualysts and can
also be successfully employed when other
catalysrts with an isomerising ¢fect and having 115
debydrogenating properties as well as an acid
nature are nsed, for example those described
in the aforcmentioned Parent Specification
No. 0,081/54, particularly molybdenum -
alumina - flugrine  catalysts containing less [20
than 5% by weight of fluorine uniformly dis-
tributad ovar the active surface of the carrier,

By means of the process of this invention
considerably higher yields of isomerised pro-
duoct can bz obtained than by operating with
a uon-conditioned catalyst under otherwise
the same reaction condirions. Thus when
isomerising paraffin  wazes Doiling above
300°( (the average molecular weight of which
was zbove 350), using platinum caralysts, 130
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yields of oil boiling =bove 300°C were
obfained which, according to the conditions
under which rhe catalyst was pretreated by the
said conditoning treatment, were approxi-
mately 10% to 20% higher than the yieids
which were oblained using the unpreiresred
catalysts, Cracking reactions leading to the
formation of products of lower molccular
weight occur only 1o 2 slight degree; the con-
version efficiency (ie. the percentage by
weight of isomerised product having the same
molecular weight as the starting material, as
compared with the total converted starting
material}, which may amonnt to 85% ta go%,
ar even morg, is ar least as high as whan ag
unprelreated caralyst is used; while the pro-
perties such as viscosity, viscosity index and
pour point of the oils obtaincd in both cases
show only imsignificent differences.

"The present invention is further illustrated
by the following Txamples:
ExampLE I

A solid paraffin wax melting ar 54°C, boil-
ing above 300°C, and with an average number

5 of 27 carbon atoms per molecule, was passed

at a theoughput rate of 2 kilograms per litre
of caialyst per hour, together with 10 mo! of
hydrogen per mo! of paraffin wax, ar 420°C
and wnder a pressure of 35 atmospheres in a
downward direction over a aranular, com-

mercialised  so-called  platforming catalyst. .

The molten paraffin wax was allowed to flow
over the catalyst particles in a thiu layer, The
catalyst was preheated over a period of 8
hours from room temperature to 420°C,
hydrogen being passed through av atmos
pheric pressure in a quantty of T,000 N-litres
per litre of catalyst per hour.

The hydrecarbons hoiling below 300°C,
comprising approximately 69 by weight of
the starting paraffin wax, were removed by
distillation from the product which was
obtained, afrer which the product boiling
above 300°C was dewaxed at—3'C. The
oil thus obtained in a yield of 46.6% by
weight, based on the paraffin wax starting
marerial, had & pour paint of 8°C, a vistosity
index of 157, a viscosity of T1.6 cenlistokss
at 100°F and 3.2 centistakes at 210°F.

‘The conversion efficiency of parafiin wax
into ofl was 889,

The isnmerisation was repeated under the
same reaction conditions, using the same
catalyst, except that the catalyst was first sub-
jected 1o a conditioning treatment in which
it was heated at a pressure of 35 atmosphercs
with hydrogen to a tcmperature of 420°C,
but in other respects as indicated gbove. The
oil thus obtained in a yield of 557 by weight
had a pour point of 8°C, 2 viscosity index of
156, 2 viscosity of 11.5 centistokes at roo°F
and of 3.0 centistokes at z10°F.,

The conversion cfficiency of the paraffin
wax into cil was 909,

ExamprE IT

The starting materiul was the same parafiin
wax as was employed in Example I, the samc
catalyst being used, The caralyst was heated
over 2 period of § hours to 420°C while pass-
ing through 1,000 N-lires of hydrogen per 70
litre of catalyst per hour at a pressure of 35
ammospheres. The isomerisation occurred
under the same conditions as in, Example 1,
except that the pressure was first held ar 50
atmospheres und was then reduoced 1o 35 75

-atmospliercs  after approxzimately 7o hours.

The product which was obtained was also
worked up in the same way as in Example 1.
During the starting-up pariod at 50 armos-
pheres the yield of oil obtained gradually in- 80
creased to 2 value of 47.2% by weight, cal-
cilated on the parafiin wax starting material,
After the pressure was reduced 1o 35 -atnos-
pheres, there was a considerable incrcase in

the yield, viz. 10 66% by weight. T'he con- 85
version efficicncy of paralin wax into ol was
then 90%, while the oil ohtained kad a pour
point of 8°C, a viscosity index of I57 and a
viscosity of 11.9 centistokes at 100° F and of
3.2 ventistokes at 210K,

When the same platinum catalyst was
heated up to 420°C “while passing through
1,300 N-litres of hydrogen per fitre of catalyst
per hour at a pressure of 50 atmospheres and
the catalysy thos treated was uséd for isomeris- 95

20

- ing the same paraffin waz, operating under g

pressure of 50 atmospheres a vield of dewaxed
oil boiling above 300°C was obtained, which
vield increased from 489 to 5I9% over a
pexiod of approximately 130 hours,

When isomerisation was then continued at
3 pressure reduced to 35 atmospheres, the
condiiions remaining otberwise unchanged,
20 increase in vicld to 61% was obtained,
The conversion efficiency of paraffin wax into 105
oil was then 909%. The oil obtained had s
pour point of 5°C, a viscosity index of 148
and a viscosity of 11.5 centistokes at zo0"F
and of 3.7 centistokes at 210°F,

What we claim is:-—

I. A process for the catalyric Isomerisation
of a hydrocarbon miyture containing at least
20% by weighr of waxy hydrocarbons which
comprises subjecting a solid catalyst which is
capable of effecting isomerisation of such a 115
hydrocarbon mixoure 1o 2 conditioning treat--
ment which consists in heating said catalyst to
2 temperature of ar least 250°C in the -
presenve of hydrogen under incressed pres-
sure, and then contacting the said hydro- 120
carbon mixture in the presence of hydrogen
ata teruperature within the range from 300°C
fo 550°C and under increased pressure with
the said catalysr,

2. A process as claimed in claim 1, where- 125
m, i the smd conditioning treatment the
catalyst is gradually heatcd to a teiperatmra
which approximates to thar temperatire at
which the isomerisarion is subsequently car.
ried out. 130

100

11¢



4

766,027

10

15

20

25

30

3. & process as claimed in claim 1 or 3,
wherein the said conditoning treatment is
carried out under pressure which is lower than
thar under which the fsomerisation is carried
out.

4. A process as clatmed in any one of the
preceding claims, wherein the said condition-
ing treatment is carcied out uader a pressure
between about 25 and 100 atmospheres,

5. A process as claimed in any one of the
preceding claimg, wherein the duration of the
suid conditioning treatment is between 5 and
10 hours,

G, A process as claimed in any onc of the
preceding claims, wherein the pressure under
which the isomerisatdon is carrfed out is
reduced after isomerisation has been carried
out for a rclatively short perind of time,

7- A process as claimed in <laim 6, wherein
the said peried of time is between so and 150
hours.

B, A pracess as claimed in ¢laim 6 or 7,
wherein the said pressure is reduced from a
pressure between 4o and 50 atmespheres 10
a pressure between 25 and 35 atmospheres,

9. A process as claimed in any one of the
preceding claims, wherein the catalyst is a
platinum catzlyst supported on a carrier.

ic. A process as claimed in claim o, where-
in the said carrier has an acid character.

1. A process as claimed in claim xo,
whercin the said cartier is alumina coatain-
ing a small percentage of chlorine or fluorine,

I2. A process as claimed in claim 9, 10 or
11, wherein the said platinom catalyst con-
tmins not more tham 1% by weight of
platinnm.

13. A process as claimed in any one of the
preceding laims, whercin the said hydro-
carbon mizmre contains at least 509% by
weight of waxy hydrocarbuns.

14. A process as claimed in claim 13,
whercin the said hydrocarbon mixture is &
paraffin wax,

15, Processes for the catalyiic isomerisa-
tion of hydrocarbon mixiures wherein the
catalyst is subjected to a conditioning treat-
ment in the presence of kydrogen under in-
creased pressure substantially as hercinbefore
described with particular reference to the
Exampics.

14, Isomerised  hydrocarbon  products
whenever prepared by a process as claimed
in any one of the preceding claims.

H. I. DOWNES,
Agent for the Applicants,
St. Helen’s Court,
Gt. St. Helen’s,
London, EC.3.

Hostings: Printed for Her Majesty’s Stativnery Office, by F, J. Parsons, Ltd, 1956.
Published at 'U'he Patent Office, 25, Southampton Buildings, Londen, W.C2, from which
copies may he abtained
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