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This invention relates to an improvement in the production
of oil from waxy hydrocarbons, by which is meant normally solid
hydrocarbons as well as so-called waxy distillates containing at
least 20% or preferably 50% or more of hydrocarbon waxes. The oil

content of hydrocarbon wexes is determined according to ASTM Method

D 721-51T.

In U.S. Patents Nos. 2,668,866 and 2,668,790 to G. M. Good,
J. W. Gibson and B. S. Greensfelder, it is disclosed that valuable
oils may be produced from hydrocarbon waxes, sometimes loosely called
paraffin waxes, by treating them either in the vapor phase or the
liquid phase in the presence of hydrogen with a platinum catalyst,
e.g. platinum supported on alumina. Nickel or palladium can be sub-
stituted in whole or in part for the platinum. The operation is

usuvally cafried out at temperatures between about 300°C and 500°C and

at pressures between about 50 and 3000 psi. The oil is produced largely

through isomerization reactions with only minor amounts of cracking.

As shown in Netherlands patent No. 82,266 to G. M. Good
and C. J. J. de Nooijer, high grade oil can also be produced from
such starting material in essentially the same manner and under
essentially the same conditions using a much less costly catalyst
comprising molybdena, alumina and fluorine. According to the
Netherlands patent other metals, especially the oxides or sulfides
of Group VI, left column, and/or Group VIII of the Periodic System
may also be applied for this purpose when applied on a carrier of an
acid nature which way be induced through the incorporation of a halo-
gen, preferably fluorine.

In the investigation leading to and concerning the inventions
described above, the effect of variation in the process conditions,

e.g. contact time, temperature, pressure, amount of hydrogen, etc.,
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was investigated. Regarding the pressure, it was found that the
desired conversion to oll is somewhat greater at lower pressures
than at higher pressures, although the difference is not great.
The choice of pressure was thersefors dictated primarily by other
congiderations. Thus, if the pressure was reduced below a certain
value which depended upon the particular feed, catalyst, and tem-
perature used, the catalyst tended to decline in activity with
use and this therefors set the lower practical limit generally
around 10 atmospheres.

In this previous work the various catalysts used were
usually pretreated with hydrogen in the manner customary for such
catalysts, which was to heat the catalyst up to the degired reaction
temperature while contacting it with hydrogen under the pressurs to
be subsequently used in the process. When the catalyst was at the
reaction temperature, the feed was then cut in and the process
started. |

The present invention is an improvement in the process

described. It has now been found that whereas the yisld of oil

declines somevhat as the pressure in the reaction zone is increased,
the yield is materially increased if the catalyst is pretreated with
hydrogen at a pressure substantially above that to be used in the
process. Thus, if it is desired to operate at 20, 30 or 40 atmos-
pheres pressure, it is advantageous to pretreat the catalyst with
hydrogen at a pressure of 50 atmospheres or at least 10 atmospheres
above that to be used. More important, it has been found that it

is not essential to give the catalyst a special pretrestment with
hydrogen if the operation is initiated at a high pressure and then
after a period of time the pressure is reduced to the operating

pressure. DBoth treaiments can be applied. Thus, for example, the
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catalyst is advantageously brought up to the desired temperature in
the presence of hydrogen either at lower or higher pressure where-
upon the conversion of wax is initiated at a high pressure for a
time, e.g. 50 to 150 hours, after which the pressure is reduced to
the desired operating pressure and the process continued under
otherwise the seme conditions. This results, it is found, in a large
unexplainable increase in the yield of oil with substantially no
change in théAdasirable properties of the oil produced. Thus, for
example, if it ls desired to operate at 35 atmospheres pressure, the
operation is initiated at a pressure of, for example, 50 atmospheres
and after several hours, e.g. 70 hours, the pressure is reduced to
the desired 35 atmospheres, the other conditions remaining the same.
This results in an increase in the oil production (as compared %o
operating throughout at 35 atmospheres) of about L0%.

The process of the invention is otherwise carried out with
the stated starting materials, with the various catalysts and process
conditions described in the mentioned patents and patent application
end the product, although increased in quantity, is of substantially
the same high quality.

The conversion of the wax may be carried out in either the
vapor phage or in the liquid phase. When operating with the wax in
the liquid phase, the so-called trickle technique, according to which
the material to be treated flows downward as a thin layer along with
the hydrogon over a fixed, foraminous bed of the catalyst, is most
advantageous and 1s especially suitable when treating starting
materials which are of such high molecular weight that they camnot
be vaporized in commercial equipment without excessive cracking, e.g.
paraffin waxes of average molscular weight above 350. The more

favorable reaction conditions vary somewhat according to the starting
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material and catalyst used. The reaction proceeds more favorably,
especially when working in the liquid phase, with temperatures of
from 400 to 4UO°C, pressures between 20 and 40 atmospheres, contact
times between about 0.5 to 10 minutes, and throughput rates of from
§ 1 to 5 kilogrems of starting material per liter of catalyst per
hour. The mol ratio of hydrogen to hydrocarbon 1s preferably from
about 10 to 60.
The process is particularly useful when the catalyst used
; is one which containg about 1% or less by weight of piatinum sup-
| 10 ported on alumina prepared, for example, by impregnating alumina
with an aqueous solution of chloroplatinic acid, drying and calcining.
The catalyst may be promoted by incorporation of chlorine or fluorine.
The described effects are greatest with these catalysts. It is not,
however, limlted to these catalysts and can also be successfully
applied with the other isomerizing catalysts mentionsd above, which
are characterized by having hydrogenating-dshydrogenating promoters
in combination with an acidic support.
By means of the process, congiderably higher yislds of oil
can be obtained than by operating with the same catalysts which have
20 not been pre-conditioned with hydrogen or have been pre-conditioned
in the conventional way, the reaction co;aitions remaining otherwise
i the same. Thus, when converting a paraffin wax boiling above 300°C
and having an average molecular weight above 350, with & platinum
catalyst containing about 0.3% platinum, about 0.5% halogen and the
romainder alumina, the yield of oil may be increased by approximately
10 to 20% through appropriate pretreatment with hydrogen and by
another approximately 10 to 20% by initiating the process at a
higher pressure than used subsequently during the process. Cracking

reactions leading to the formation of lower molscular weight products
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only occur to a slight degree and the conversion efficlency, which
may amount to 85 to 95% or even more, is at least as high as vhen
operating in the previously used mesnner. The conversion efficiency
is defined as the percentage by weight of the liquid o1l product
having the same molecular weight as the gtarting material, based

on the total smount of starting material converted to all products.
The viscosities, viscosity indexes, and pour points of the oils
produced are not significently different from those produced at
lower ylelds according to the previous practice.

EXAMPLE I:

A solid paraffin wax having a melting point of 54°C, a
boiling point above 300°C and average carbon number of 27 was passed
at a throughput rate of 2 kilograms per liter of catalyst per hour
together with 10 moles of hydrogen per mole of paraffin wax at 420°C
and a pressurs of 35 atmospheres in a downward direction over a
granular platinuﬁ catalyst consisting essentially of about 0.3%
platinum and 0.5% halogen on alumina.

The product was distilled to remove cracked products boil-
ing below 300°C (about 5.7% of the starting wax) and then dewaxed
at -5°C. There was thereby obtained 48.1% of oll based on the
sterting wax. The oil had a pour point of 9°C, a viscosity index
of 157, and viscosities of 11.7 centistokes at 100°F and 3.2
centistokes at 210°F. The efficiency of conversion of wax to oil
was 88.4%,

When the same catalyst was pretreated by heating it up
to the reaction temperature during a period of 8 hours at aitmos-
pheric pressure while passing a quantity of 1000 liters of hydrogen
per liter of catalyst per.hour and was then used for the conversion
of the same wax under the same conditions, the corresponding results

were obtained.
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Pour Point

Viscosity Index
Viscogity at 100°F, cps
Viscosity at 210°F, cps

Conversion Efficiency
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46.6%
8°c
157
11.6
3.2
88%

With all other conditions remaining the same, the operation

was repsated except that the catalyst was heated up to the reaction

temperature with hydrogen at a pressure of 35 atmospheres instead of

1 atmosphere.
Yield of oil
Pour Point
Viscosity Index
Viscosity at 100°F, cps
Viscosity at 210°F, cps

Conversion Efficiency

The corresponding results were as follows:

55%
8°c
156
11.5
5.0
90%

In a further case the catalyst was pretreated with hydrogen

at 35 atmospheres as described immediately above, and then used in

the conversion of the same starting material and under the same

conditions, except that the pressure at the beginning of the con-

version wag initially held at 50 atmospheres for approximately 70

hours, after which it was reduced to the desired operating pressure

of 35 atmospheres.
Yield of oil
Pour Point
Viscoeglty Index
Viscosity at 100°F, cps
Viscoslty at 210°F, cps

Conversion Efficiency

The corresponding results were as follows:

66%
8°C
151
11.9
3.2
90%
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Q: In a further case, the catalyst was brought up to the
reactioﬁ temperature while passing 1300 1liters of hydrogen per
liter of catalyst per hour at a pressure of 50 atmospheres and
the thus pretreated catalyst was used for the conversion of the
same wax under the same conditions, except that the initial
pressure was 50 atmospheres for a period of 130 hours. At the
end of 130 hours ths yield of oil was 51%.

At this point the pressure was reduced to 3% atmospheres,

the other conditions remaining unchanged. The corresponding results

10 were then as follows:

Yield of oil 61%
Pour Point 5°C
Viscosity Index 148

Viscosity at 100°F, cps 11.5
Viscosity at 210°F, cps 3.1

Conversion Efficiency 90%
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROPERTY OR
PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. Process for the conversion of paraffin waxes having
a boiling point of at least 300°C to oil by catalytic isomerization
in the presence of a single mass of solid isomerization catalyst in
a single reaction zone at a temperature between 300 and 500°C in the
presence of hydrogen under a superatmospheric operating pressure,
characterized in that the catalyst is treated with hydrogen at a
pressure at least 10 atmospheres above the said operating pressure

prior to use,

2. Process according to claim 1 further characterized
" in that the catalyst is treated before use with hydrogen at a
pressure of about 35 to 50 atmospheres and is then used in the

process at a decreased superatmospheric pressure.

3, Process for the conversion of paraffin waxes having
a boiling point of at least 300°C to oil by isomerization with a
single mass of solid isomerization catalyst in a single reaction
zone at a temperature between 300 and 500°C in the presence of a super-
atmosphefic operating pressure of hydrogen, characterized in that
the process is initiated at a higher pressure of about 35 to 50
atmospheres for a period of about 50 to 150 hours, after which the
pressure is substantially reduced to an operating pressure in the range of

20 to 40 atmospheres.
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4, A process for the conversion of paraffin waxes having
a boiling point of at least 300°C to oil by catalytic isomerization
in the presence of a single mass of solld isomerization catalyst in
a single reaction zone at a temperature between 300 and 500°C in the
presence of hydrogen under a superatmospheric pressure, characterized
in that the catalyst is initially subjected to a pressure of at

least 10 atmospheres above the steady-state operating pressure.

5. A process according to claim 1 in which the catalyst

comprises platinum supported on alumina.

6. A process according to claim 2 in which the catalyst

comprises platinum supported on alumina.

T» A process according to c¢laim 3 in which the catalyst

comprises platinum supported on alumina.

8. A process according to claim 4 in which the catalyst

comprises platinum supported on alumina.



