Patented Apr. 15, 1941

UNITED

2,238,846

'STATES PATENT OFFICE

2,238,846
PROCESS OF IMPB(I)IV;'%NG LUBRICATING

Carl Clar, Oberlmuen-l!olten, Nikolaus Geiser,
Dulsburg-numbom, and Paul Kiihnel, Ober-

hausen-Holten, Germany,

ors to Ruhr-

chemie Aktlen:eselllchaft, Oberhausen-Holten,
Germany

No Drawing. Application August 2, 1938, Serial
Germany

No. 222,680. In G
4 Claims,

Our. invention relates to lubricating ofls and
more particularly to means for increasing the
stability of lubricating olls when exposed to
high temperatures.

It 1s an object of our invention to provide
means for the production, from unsaturated hy-
drocarbons, such as olefines, or from hydrocar-
bon mixtures containing such unsaturated hy-
drocarbons, of lubricating oils of high value, the
viscosity qualities of which are not affected at all
at high temperatures or not to the extent as in
the case of the hitherto known synthetically pro-
duced lubricating oils.

Other objects of our invention will appear as
the specification proceeds. - ‘

It is known that lubricating oils of high value
can be produced by polymerizing, in the pres=
ence of metal halides, olefines and more particu-.
larly mono-olefines, or mixtures containing such
compounds, which may for instance be obtained
by the cracking, under well defined conditions,
of liquid or solid hydrocarbons prepared by cata-
lytically hydrogenizing carbon monoxide accord-
ing to the well known method of Fischer and
Tropsch.

‘We have now found that these highly qualified
lubricating oils can be further improved, more
particularly with regard to the stability which
these oils possess at high temperatures. Gen-
erally the stability of lubricating oils can be in-
fluenced only with great difficulty. We succeed
however in considerably improving this stability
by acting, under vigorous stirring, at a high tem-
perature with small quantities of aluminium
chloride or aluminium chloride double com-
pounds on such lubricating oils, either.in the
course of their formation, or on the Anished
lubricating oils. Other polymerizing agents such
as zinc chloride or boron fluoride may also be
employed, instead of aluminium chloride, in
quantities which are adjusted to the lower or
higher polymerizing capacity of the individual
agent.

In our new process we treat the lubricating oil
at a temperature substantially not below 140°- C.,
since at lower temperatures only a small effect
can be attained. Moreover the aluminium chlo-
ride layer formed in a treatment carried out at
a lower temperature can only be separated with
difficulty from the layer which contains the lu-
bricating oil, while at the same time the period
. of time required for a treatment at such a low
temperature is extremely long even for the pro-
duction of a small effect. Temperatures sub-
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stantially above 140° C. must therefore be em-
ployed when practicing our inventlon.

Ezample I

A lubrlcating oil having a viscosity of 20" E.
(Engler) at 50° C. and obtained by the poly-
merization of a benzine rich in olefines was
heated 10 hours to 160° C, in the presence of
2.5% aluminium chloride. After the reaction
had come to an end, the layer which contained
the lubricating oll was separated from the con-
tact layer; from the raw lubricating ofl there
were distilled in an oil bath under an absolute
pressure of 5§ mms. mercury column those split-
ting or cracking products which were formed in
the treatment of the starting lubricating oil with
aluminium chloride and which distilled over up
to 2560° C. (measured in the oil bath). There
remained as distillation residue, with a yield of
75%, & lubricating oil having a viscosity of 20° E
at 50° C. and a flash point of 268° C

Temperatures in the neighborhood of 180° C.
proved to be especially satisfactory in this proc-
€ess.

Ezample I1

The starting lubricating oil mentioned in Ex-
ample I may for instance be treated four hours
at approximately 180° C. in the presence of about
1% aluminium chloride. The viscosity qualities
of the oil thus treated are not materially af-
fected even by high temperatures..

When treating a lubricating oil in accordance
with our invention, smaller or larger quantities of
cracking or splitting products are formed which
must be separated from the lubricating oil. Un-
der .the conditions mentioned in Example II ap-
proximately 80% of the starting lubricating oil
were for Instance converted into a thermally
stable oil, while approximately 20% of the start-
Ing lubricating oil were converted into splitting
or cracking products of petroleum-like charac-
ter.

Generally spoken, by employing larger quan-
tities of aluminium chloride for increasing the
stability of the oil similar effects can be obtained
already by operating at somewhat lower tem-
peratures and with shorter times of reaction.
It is then possible to compensate to a certain ex-
tent a variation of one of the operating condi-
tions by correspondingly varying another con-
dition.

T temperatures higher than 180° C. are em-
ployed, thermally stable oils can also be obtained,
but in that case the period of time during which
the lubrlcatlnz oils are acted on with the poly-
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merizing agents must be materially shortened.

The following tests show more in detail, how
the time of reaction may be selected in depend-
ency on the operating temperature in the process
of our invention. The starting lubricating oil
was the synthetically produced oill mentioned in
Example I and having a viscosity of 20° E. at
50° C. This ofl, with an addition of 2.5% alu-
minium chloride to each sample, was subjected to
an aftertreatment which at 160°, 180°, 200°,
220° and 240° C. lasted 10 hours, 4 hours, one
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hour, 10 minutes and 2 minutes, respectively.

The aluminium chloride added to the individual

samples of the lubricating oil formed reaction

_ products- with some parts of the lubricating oil,
which settled in the reaction vessel and formed
8 lower layer. The upper layer containing the
lubricating oil was separated -from the lower
layer and distilled in a vacuum of 5 mms. mer-
cury column up fto a temperature (of the oil
bath) of 250° C., when the low boiling cracking
products formed during the treatment with alu-
minium chloride distilled over. The remainder
of lubricating oil was determined in per cents by
weight, calculated on the quantity of the starting
lubricating oil employed. The results obtained
are complled in the following table: :
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- Yield of
Qmmtity of | Operating | Time of lubrieatlnx &is«;%sé% ‘]’L{)Eﬁ
AlChem- | tempera- | treat ger o ng ol obr
ployed ture ment eent ned
weight
°C. :
2.8 eceean 160 | 10 hours._| 78] 20°E.at50°C.
2.59, 180 | 4 hours._ ~75] 20°E. at 50° C.
2.59 200 | 1hour... 75 20° E, at 50° C.
2.59 220 - 75| 20°E. at 50° C.
2.59, 240 | 2 - 73| 13°E.at 50°C.

(20° E. and 13° E. correspond to 699 and 454 Saybolt secomis,—

respectively).

The above shows that the lubricating ofl im-

proved by the treatment in accordance with our
invention had a viscosity which practically cor-
responded to the viscosity of the starting lubri-
cating oil. Only by the {reatment at 240° C. the
viscosity of the improved lubricating oil had
. dropped from 20° E, to 13° E. at 50° C., which

drop resulted from the fact that the synthetic
oil was already cracked to a rather great extent
at this relatively high temperature.

‘We therefore do not as a rule employ tempera-
tures above 240° C., since at higher temperatures,
even with short times of operation, the oil is
cracked to such an extent, that oils of lower vis-
cosity than the starting lubricating oil are ob-
talned. We prefer operating at temperatures
between 140 and 240° C. and more particularly
between 180 and 240° C.

Instead of aluminium chloride we may also em-
ploy, in the treatment or aftertreatment of the
Iubricating oils according to our invention, dou-
ble compounds of aluminium chloride, for in-
stance with the mono-olefines which are con-
tained in the cracking benzines formed by crack-
ing the products of the hydrogenation of carbon
However double compounds formed by a
combination of gaseous olefines with aluminium
chloride may be used also. In consequence of
the more gentle action of these double compounds
larger quantities must be employed than when
using aluminium chiloride. In the aftertreat-
ment of a lubricating oil having a viscosity of
approximately 20° E. at 50° C. there are for in-
stance required about 10% of an aluminium chlo-
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Even if aluminium chloride double compounds
are used, we are enabled to vary the temperature
and time of reaction on principle as described
above so as to compensate a lower temperature
by a more extended time of reaction.

In any case we prefer to thoroughly stir the
lubricating ofl under treatment.

Synthetic Iubricating ofls, when treated in ac-
cordance with our invention, possess an improved
heat stability. In order to test the thermic sta-
bility of lubricating ofls, we heat such oil sev-
eral hours at & high temperature, for instance
above 300° C. In this test we prefer to heat the
oll through a metal block, while the lubricating
oil is enclosed in a glass vessel. In order to ex-

‘clude the action of oxygen, the lubricating oil is

tested in fnert surroundings, for instance in a
nitrogen atmosphere. After this heating treat-
ment has come to an end, the flash point and the
viscosity of the oils are determined. Parallel tests
carried out with the oils in engines showed that
lubricating oils which in the above described test
proved to be thermally stable, show a quite par-
ticularly increased stability also when used in the
engine, while at the same time behaving favor-
ably with regard to the engine.

When heated the same length of time to tem-
peratures above 300° C., a lubricating oil treated
in accordance with our invention showed after
several hours a decrease of the flash point of 3
to 10° C. and a decrease in the viscosity amount-
ing to about 5%. The same lubricating oil, when
not treated in accordance with our invention
with aluminium chloride or an aluminium chlo-
ride double compound or another polymerizing
agent, when tested with regard to its thermal
stability under the same testing conditions
showed a decrease of the flash point of about 70°
and a drop of the viscosity to about 60% of the
starting viscosity, determined at 50° C.  This
comparison shows clearly the excellent influ-
ence of the treatment according to this inven-
tion on the thermal stability of the lubricating
oils,

Our new process may be applied with particu-
lar advantage to the lubricating oils which can
be obtained according to the methods disclosed
in the copending applications for U. S. Letters
Patent Serial No. 96,594, now U. S. Patent
2,172,441, filled August 18, 1936, by Herbert
Goethel and Heinrich Tramm, Serial No. 115,950,
now U, S. Patent 2,187,704, flled December 15,
1936, by Nikolaus Geiser and Herbert Goethel,
Serial No. 115,951, filed December 15, 1936, by
Heinrich Tramm, Serial No. 165,566, now U. S.
Patent 2,206,391, flled September 24, 1937, by
Carl Clar and Herbert Goethel and Serial No.
168,794, now U. S. Patent 2,199,200, filed October
13, 1937, by Herbert Goethel, Paul Schaller, and
Heinrich Tramm. The process according to the
present invention may also be combined with
the processes disclosed in any of these copend-
ing applications.

Various changes may be made in the details
disclosed in the foregoing specification without
departing from the invention or sacrificing the

. advantages thereof.

70

We claim:

1. In the production of lubricating oils by cata-
Iytically hydrogenating carbon monoxide, crack-
ing the non-gaseous hydrocarbons thus obtained
and converting the cracking products by means
of a polymerizing agent which contains a sub-
stantial proportion of aluminium chloride into

ride double cox_npound when operating at 180° C. 75 lubricating oils, the step of heating such a Iubri-
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cating ofl in the presence of a polymerizing agent
to a temperature ranging between about 140 and
240° C,, while excluding additions of halogenated
hydrocarbons.

2. In the production of lubricating ofls by cata-
lIytically hydrogenating carbon monoxide, crack-~

ing the non-gaseous hydrocarbons thus obtained °

and converting the cracking products by means
of a polymerizing agent containing a substantial
proportion of aluminium chloride into lubricat-
ing oils, the step of heating such lubricating oil
in the presence of a polymerizing agent at a tem-
perature ranging between about 140° and 240° C.
while excluding additions of halogenated hydro-
carbons, said last named polymerizing agent be-
ing an aluminium chloride double compound
formed in the polymerization of unsaturated hy-
drocarbons with aluminium chloride and being
employed in an amount exceeding about 1% of
the oil under treatment.

3. The process of improving lubricating oils
obtained by catalytically hydrogenating carbon
monoxide, cracking the non-gaseous hydrocar-
bons thus obtained and converting the cracking
products by means of a polymerizing agent con-
taining a substantial proportion of aluminium

10

15

20

3

chloride into lubricating oils, which comprises
separating such lubricating oil from the other
products formed in sald polymerization and
thereafter heating it in the presence of a small
amount of a polymerizing agent to a temperature
ranging between about 140° and 240° C. while ex-
cluding additions of halogented hydrocarbons.

4. The process of improving lubricating oils
obtained by catalytically hydrogenating carbon
monoxide, cracking the non-gaseous hydrocar-
bons thus obtained and converting the cracking
products by means of a polymerizing agent con-
taining a substantial proportion of aluminium
chloride into lubricating oils, which comprises
heating such lubricating oil in the presence of a
small quantity, exceeding about 1% of the oil
under treatment, of a polymerizing agent to a
temperature ranging between about 140° and
240° C. while excluding additions of halogenated
hydrocarbons, and separating the low bolling
cracking products thus produced from the lubri-
cating ofl formed.
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