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My inventicn relates to lubricating olls, and
more particularly to an improved method of pro-
ducing same.

It is an object of my inveniion io produce
Iubricating oils having a low solidifying point.

It is another chiect of my Invention to produce
lubricating oils the viscosity of which varies only
slightly with the temperature.

It is & further objeet of my invention to im-
prove the general economy of the artificial pro-
duction of hubricating olls.

It is a particular object of my invention to pro-
vide, in the production of lubricating oils, for a
repeated use of a cafalyst and more especially
aluminium chloride in the converslon of succes-
sive charges of the starting products,

In U, S. Letters Patent 2,172,441 for a “Method
for producing lubricating oils,” flled August 18,
1936, by Herbert Goethel and Helinrich Trarmim,
a method of producing lubricating oils has been
disclosed according to which are used as starting
materials llquid hydrocarbon mixtures obtdined
by the catalytic conversicni of mixtures of carhon
monoxide and hydrogen under ordinary pres-
sure and at moderate temperatures. The hydro-
carbon mixture thus obtained which mainly con-
sists of liguid parafin hydrocarbons and liquld
olefines, iz exposed to a cracking process, the
cracking conditions being so chosen, that a hy-
drocarbon mixture richer In unsaturated hydro-
carbons results. The cracked products obtained
in this process or their fractions boiling above
150° C., which contain a higher content of un-
saturated hydrocarbons, but no, or only small

3 quantities of, aromatic hydrocarbons, are subse-

quently treated, either totally or partly, with an-
hydrous aluminium chloride or some other poly-
merizing agent, so that by way of a condensation
or polymerization viscous oils are obtained. The
polymerizing catalyst may be used repeatediy for
similar polymerizing reactions, if in the subse-
quent polymerization reactions the polymeriza-
tlon temperature Is glways correspondingly in-
creased. By this repeated reuse of the polymer-

5 izing agent for fresh polymerization reactions the

consumption of polymerizing agents is remark-
ahly decreased.

It has, however, been found thai the eficacy of
the polymerizing agent or catalyst which has
been used repeatedly, 1s finally reduced to such
an extent that it must be replaced by a fresh
quantity of catalyst, sihce by further increasing
the polymerizing temperature the course of the
reaction would be deranged and the catalytic
mass would be damaged. In U. 8. Letters Pat-

(CL 196—%8)

ent 2,187,704 filed December 15, 1936, for a “Meth-
od of producing lubricating olls” Nikolaus Geiser
and Herbert Goethel have disclosed that at this
stage of the process the catalyst can be revived
by an addition of a small quantity, for instance j
a few per cent, of fresh catalyst and can then
be used afresh for a series of polymerization re-
actions, which are again started at comparative-

Iy low temperatures, while the temperature is in-
creased in each subsequent reaction. 10
I have now found that a given quantity of a

benzine rich in olefines can be acted upon to
form lubricating oils with a still Iesser consump-
tion of polymerizing catalysts such as aluminium __
chloride by controlling -the temperature during 1%
the polymerizing reaction in a well defined man-
ner and by employing a well defined proportion
of the polymerizing catalyst in respect to the
quantity of the benzine. I allow the temperature
to rise slowly during the polymerization, and I
use & quantity of the polymerizing catalyst which
is too small as to suffice for converting the whele
of the benzine used at the temperature at which
this reaction is started. I thereby attain the fur-
ther advantage that less operation steps are re-
quired, insofar as a contact layer formed in the
reaction must not so frequently be separated
from & benzine layer which contains the lubri-
cating ofl produced.

The terms “polymerization” and “condensa-
tion" used in the present specification sre not
Intended to exclude each other. Besides a poly-
merization of similar hydrocarbon molecules to
larger ones also condensation of different hydro-
carbon molecules will take place as a rule.

The drawing accompanylng this specification
is a flow sheet illustrating one embodiment of my
invention.

I may employ the same starting materials as
mentioned above or some other hydrocarbon mix-
tures rich in olefines which mixtures can as a
rule be obtained mainly by the following five
methods:

1. By cracking the lignid paraffins and solid g5
parafiins dissolved in these liguld hydrocarbons,
which are all obtained In the synthetic produc-
tion of benzine from carhon monoxide and hy-
drogen;

2. By catalytic dehydrogenation of any hydro-
carhon oils free from aromatic compounds, for
instance of mineral ofls;

3. By fractionally distilling petroleum, in order
to obfain fractions rich in olefines, and, if de-
sired, combining several such fractions;
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4. By thermic polymerization of gaseous ole-
fines;

5. By sultably guided hydrogenation of carbon
oxide,

I will first explain more In detail these five
methods of obtaining my starting materials.

The first method consists in principle of two
parts, the synthetic production of benzine from
carbon monoxide and hydrogen and the crack-
ing of the hydrocarbons thus obtained. The hy-
drogenation of the carbon monoxide may he car-
ried through for instance with the aid of a cobalt-
thorium-kieselguhr catalyst and in the manner
described in a copending application for U. 8.
Letters Patent, Serial No. 114,186, filed Decermber
4, 1936, by Walter Feisst, Hans Neweling and
Otto Roelen for “Conversion of carbon oxides in-
to higher hydrocarbons.” This catalyst may
for instance be prepared by precipitating a solu-
tion containing a cobalt salt and a thorium salt
with an aqueous sodium carbonate sohation, the
precipitate settling on kieselguhr contained in
the salt solution the catalyst, when separated from
the sclution by filtration and dried, s reduced
first with hydrogen at 300 to 350° C. and then
contalns 37.3% cobalt, 6.7% thorlum oxide and
56.09% Kkleselguhr., Through a furnace charged
with this catalyst a gas mixture consisting of 28
to 299 carbon maonoxide, 56 to 60% hydrogen,
the remainder being carbon dioxide and nitro-
gen, may be passed, at the rate of 4 lifres hourly
per 10 grams catalyst, at a temperature of about
185-190° C. Every 24 hours a quantity of hy-
drogen equal to the quantity of gas under treat-
ment s passed during one hour at 180-185° C.

" through the furnace and the high molecular
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paraffin hydrocarbons formed during the syn-
thetle process and setfled on the catalyst are
thereby removed partly under the form of solid
parafin or of high boiling cils or in part as
methane or other hydrocarbon gases. Directly
after the treatment with hydrogen has come to
an end, the gas mixture under treatment is passed
again in contact with the catalyst, which will
at once form 100-110 grams liquid products per
cubicmeter of the gas mixture. The catalyst
may also be treated with steam before being
treated with hydrogen. '

Instead of the cobalt-thorium-kieselguhr cat-
alyst an alkalinized iron catalyst may be used
which can be obtained by heating ferrie nitrate
to convert it into ferric oxide which is then treat-
ed with 1 to 29% potassium carbonate, whereupon
the mixture is reduced with hydrogen; this con-
tact consists of about 98% metallle iron and
about 2% potassium carbonafe. With this cat-
alyst the mixture of carbon monoxide and hy-
drogen mentioned above may be used. the cop-
erating temperature belng about 250° C. At in-
tervals of four days the temperature of the cata-
Iyst Is lowered to about 110° C. and the high melt-
ing paraffin is extracted from the catalyst within
the synthetical furnace with the aid of a ben-
zine fracfion belling hetween 130 and 140° C.
Affer the extraction has come to an end, hydro-
gen 1s passed through the catalyst, the tempera-
ture belng at the same time raised to about 250°
C. BShortly after this femperature has been
reached, the starting gas mixture is again passed
in eontact with the catalyst and the synthetical
process continued during about four days, be-
fore another regeneration operation is resorted
to. The extracted solution may be subiected to
distillation to separate the solvent from the high
melting paraffin,

2,234,861

Instead of the coball or iren catalysts men-
tioned egbove a nickel gontact may also be used.
The preparation of such nickel catalyst and the
hydrogenation of the carbon monoxide with iis
ald may be carried through in the following man-
ner: purified kieselguhr is suspended in water
and a mixture of nickel nitrate and therium ni-
trate, containing 12% metallic thorium, caleu-
lated on nickel, is added. The mixiure is pre-
cipitated with a soda solution and the precipitate
is filtered with suction, washed and dried. The
catalyst thus obtained is first reduced in a cur-
rent of hydrogen at 350° C., whereafier a mix-
ture of carbon monoxide and hydregen in the
proportion of 1:2 is passed over it at a tempera-
ture of about 189° C. During the first hours only
methane will be formed, thereaiter the contrac-
tion diminishes and higher homelogs occur.
After 24 hours colorless cils separate cut and
benzine may be ghserved in the gases. If 5 grams
of the mefals are used in the contact mass which
is spread by means of the kieselguhr carrier over
a layer 30 cms, in length and if four liters of
gases are passed theregver per hour, o contrac-
tion of about 40% will he observed, while after
24 hours about 120 ccms. of liquid hydrocarbons
per cublicmeter of the gas used will he produced
very uniformly during several weeks,

Any benzine obtained according to cne of the
methods described above may be cracked for
the production of benzine richer in olefines. The
cracking treatment is carried through at tem-
peratures ranging from about 450° to 550° C.
and under a pressure ranglng from about 8 up
to 15 atmospheres. Temperatures ¢f 460-510°
C. have proved particularly suitable, The time
during which the hydrocarbon vapors are caused
to remain in the eracking zone, depends on the
cracking temperature and is the shorter, the
higher the cracking temperature is chosen. At
a temperature of about 480° C, the time of crack-
Ing may for Instance be about 3 minutes,

As starting materlal for the cracking ireatment
are preferably used the hydrocarbon oils boil-
ing between 150 and 350° C. which are obtained
by the hydrogenation of carbhon monoxide.
Every 24 hours 55000 kgs. of this product are in-
troduced into the cracking apparatus. The hy-
drocarbon oils are split for instance at a tem-
perature of 480° C, and undzr a pressure of about
10 atmospheres the time of rezction being ahout
3 minutes, The gases and vapors leaving the
cracking apparatus are led to a fractionating
column, from which the gases a5 well as the va-
pors of the split benzines escape while the non-
split parts of the hydrocarhons are recycled into
the cracking device, The proportion of the
treshly infroduced hydrocarbon oils to the re-
cycled, non-split parts of the hydrocarbons is
1:4, so0 that every 24 hours in all 275000 kgs. hy-
drocarbon oils, viz. 55000 kgs. fresh oils and 4
times 55000 kgs. reeycled products are introduced
Inta the cracking apparatus, The gases and va-
pors escaping from the fractionating column are
subsequently condensed to yleld 75-77% split ben-
zines, which are used in the polymerization or
condensation treatment according to our inven-
tion and 23-25% gases.

To the polymerization or condensation treat-
ment may also be exposed liquid hydrocarbons
obtalned according to the second method men-
tioned above, viz. by calalytic dehydrogenation
of hiydrocarbon oils such as mineral oils, The de-
hydrogenation may be carried through for in-
stance in a known manner by leading the oil
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vapors at temperatures of about 500° C. and un-
der ordinary pressure in contact with catalysts
consisting of oxides of molybdenum, zinc and
magnesium and deposited on porous refractory
carriers such as poreelain,

While the third methed mentioned above is
obvious to the expert, I will now deseribe more
in detail the fourth method. By thermic poly-
merization of gaseous clefines so-called “poly-
meric benzines” are obtained which, being ben-
zines rich in glefines, may be exposed to my poly-
merization treatment. In order to produce such
“polymerle benzines” for Instance a gas contain-
ing 61% propylene may be passed at a teinpera-
ture of about 460° C. and under a pressure of
about 100 atmospheres through empty tubes. The
gas is then led through a tube of narrower cross
section which is heated to about 500° C. From
there the residual gases are passed through s
third tube of stil] narrower eross section heated
to about 525° C, The olefines present are there-
hy converted to the extent of 959 Into liguid,
highly valuable benzines,

According to the fifth method mentioned above
the starting meterials for the production of lu-
bricating oils are obtained by a sunitably con-
trolled hydrogenation of carbon oxide for in-
stance by carrying through the synthesis by
means of a mixture of carbon monoxide and
hydrogen which conteins more than one part
carbon monoxide for two parts hydrogen. I may
therefore use for instance ordinary water gas
which has not been enriched with hydrogen. It
is well known that in the synthetical production
of benzine carried through under ordinary pres-
sure and with the aid of such gases rich in car-
bon oxide benzines will be cbtained which are
comparatively rich in olefines.

I prefer to use as starting materials benzines
rich in ofefines obtained by cracking liquid or
solid hydrocarbons which were obtained in the
hydrogenation of carbon menexide as deseribed
above in connection with the first ‘'method, I
then succeed in obtaining ibricating oils of quite
particularly goad properties as regards their so-
lidifying point and their viscosity pole level cal-
culated according to Ubbelohde (cf, *Zur Viskosi-
metrie,” published in 1936 by S. Hirzel, Ger-
many). In this way I obtain lubricating oils of
a solidifying point down to —35° €. and with a
viscosity which is extremnely little dependent on
the temperature,

The said mixtures of hydrocarbons rich in ole-
fines or their fractions which boil above 100-150°
C., may be condensed or polymerized to form vis-
cous oils with a very slight consumption of poly-
merizing agents or catalysts by using the catalyst
for a sequence of several reactions.

I have now found that I am able to save a
particularly large quantity of poiymerizing cata-
lysts which would be otherwise needed by using
in the first polymerization reaction a quantity of
aluminium chloride or of some other polymeriz~
ing catalyst which is too small in broportion to
the quantity of benzine rich in olefines to suilce
for securing a sufficient conversion of the hen-
zine when the polymerization process is carried
through within a single range of temperatures.
I succeed in obtaining a coinplete conversion of
the benszine rich in olefines, while carrying the
condensation through in a single stage, by grad-
ually Increasing, In the. course of the poiymeriz-
ing reaction, the polymerizing temperaturs, either
continuously or stepwise. This mode of opera-
tion offers the great advantege that with a given

3

quantity of aluminium chloride materially larger
quantities of benzine can be converted in a single
charge, than in the case where unsaturated ben-
zines gre converted with an equal quantity of
aluminium chloride at a constant polymerization
temperature, In order to convert & large quan-
tity of unsaturated benzines with a given quan-
tity of aluminfum chloride in the manner last
menticned, i. e. at & constant reacticn tempera-
tare, it was hitherto necessary to divide the
amount of benzine into several charges, which
had to be treated singly, and to use the polv-
merizing catalyst employed in a preceding poly-
mmerization reaction for the conversion of the
next following charge of benzine, the conversion
temperature being inereased from charge to
charge. Ia this way one had to separate off the
catalyst layer, and to work up the products of
the reaction very frequently, whereas I am only
required in accordance with my new method to
carry through these cperations once, when work-
ing up an equal guantity of benzine,

I have found that I can effect a stili grester
saving in polymerizing agents such ag aiuminlum
chloride by adding to the exhausted aluminium
chloride, after the highest temperature has been
reached, 1. e. after the conversion has come to
an end, a small quantity of fresh aluminium
chloride, whereafter the conversion, for instance
of a fresh charge of eracking benzine, may be
started again at low temperature.

The foliowing example will
methed more in detail,

Erxample 1

To 1000 grams of a cracked benzine having a
density of 0.692 at 20° C. and with a content of
459 of unsaturated hydrocarbons were added 10
grams anhydrous sfuminium chloride, The mix-
ture was exposed to a polymerization reaction
whereln the temperature was gradually continuy-
ously increased. During 120 hours the starting
temperature of 20° C. was continuously incressed
up to 100° C, After the conversion had come to
enl end, the benzine layer which contained the
lubricating oil formed, was separated from the
contact layer, which consisted of aluminium
chloride and double compounds of aluminium
chloride. and was distilled to yield 424 grams
lubricating oil. The proportion of lubricating oil
cbtained to aluminivm chloride consumed was
thus 42:1. Alter addition of a small quantity
‘about 10 to 20% of the quantity originally used)
of fresh anhydrous aluminium chloride to the
catalyst layer separated off, this layer may be
reused for the conversion of cracked benzine,
starting again at a low temperature, for instance
20° C. :

I kave further found if necessary to remove in
every phase of the polymerization the heat, which
cccurs in the polymerization reaction, at suitable
temperatures, Thus the heat may not arbitrarily
be removed—as was hitherto the case—but care
must be taken that from the beginning of the
reaction the heat developing is withdrawn only
to such an extent that the temperature slowly
rises during the time of polymerization to reach
a deflned end temperature.

ustrate this

Example 2

Cracked benzine and aluminium chloride in the
quantities mentioned above were introduced into
a well insulated vessel and stirred therein.  The
heat of polymerization rapidly carried the mix-
ture to 70° C, After this temperature had been
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reached, cooling was started and the heat devel-
oped was withdrawn. In working up the prod-
nets obtained, 1t could be seen that & violent poly-
merization had occurred and that polymerization
products of low molecular weight were formed
predominantly. When the same cracked benzine
was caused to react in the same vessel with the
same quantity of sluminium chloride, care being
however taken, that from the beginning the heat
developed was withdrawn to such an extent that
the temperature rose slowly during twelve hours
to 70°* C., valuable highly polymerized cils were
obtained. When In 2 third test the cooling effect
was too strong, the temperature did not rise, the
reaction stopped and praciically no polymeriza-
tiont occurred.

I prefer to start polymerization of the unsatu-
rated hydrocarbons at the lowest possible tem-
perature ranging about from 0—30° C., and to
retardate by cooling the reaction which would
otherwise proceed too rapidly so that in the re-
action vessel the temperature developed by the
heat in the polymerization step rises only slowly
and that the end temperature reached in the
polymerization in the course of 6 to 20 hours will
not exceed 50-80° C. for heavy oils and 100-120°
C. for light oils.

The henzine charge in reaction may be cooled
either from without or, directly or indirectly,
from within or by a combination of these two
measures, it being advisable to distribute the heat
in the resction vessel by vigorously stirring the
reaction mixture.

In consequence of the physical state of the con-
tact layers formed in the conversion of the un-
saturated oils with a polymerizing catalyst such
as AlCl; it is very difficult to accurately control
the temgerature in the reactions in view. To cool
from without and to simultaneously stir the re-
action mixture does not as a rule suffice to re-
move with sufficient speed the large quantities of
heat produced in the vessel. On the other hand
in view of the particular structure of the con-
tact layers it Is practically hardly possible to re-
move further heat by applying suitable cooling
surfaces. In the production of viscous oils by
condensing mixtures of unsaturated hydrocar-
bons it has already been proposed to add indif-
ferent oils to the reaction mass in order to dimin-
ish the concentration of reactive substances and
the heat developed. This mode of operation how-
ever involves the drawback that large quantities
of diluents must be added to and must he re-
moved by distillation from the viscous oils pro-
duced, after the reaction has come to an end.

I have found It advantageous to add to the un-
saturated oils to be converted inert substances
which boil readily, such as propane, butane ar
pentane or their unsaturated homologs or mix-
tures of these hydrocarbons, the vaporization of
which brings about & withdrawal of heat from
the reaction mass. I have asceriained by meas-
urements that the quantities of heat developed
in the lubricating oil condensation per kilogram
of the oil amount to 150-200 kgs./calories. I may
proceed in different manners to remove these
quentities of heat at well defined temperatures
which 1t is important to maintain for the poly-
merization.

One may for instance supply under atmos-
pheric pressure to the reacting mass, kept rapidly
moving by stirring, so much low bofling hydro-
carbons that the heat consumed in the vaporiza-
tion of the quantity of these hydrocarbons intro-

2,234,661

duced corresponds to the heat of condensation or
polymerization developed. In this case the escap-
ing vapors may be condensed again outside of
the reaction apparatus.

One may also supply from the beginning a cer-
tain quantity of low beiling substances to the
conversion vessels which are provided with reflux
condensers, ‘The low boiling substances vaporize
during the reaction, but are condensed in the
reflux condensers. In this manner of operation
a well defined reaction temperature may be main-
tained by simultaneously adjusting the poly-
merization temperature and the corresponding
vapor pressure by means of the cooling agent
which is vaporized, recondensed and returned
into the stirring vessels in cycle.

In order to prevent, in this mode of operation,
the pressure in the reaction vessels from exceed-
ing the desirable limits, 1t is expedient to employ
higher boiling cooling agents, whenever higher
reaction temperatures are used.

The drawing illustrates the mode of operation
in which heat from the reaction mass is with-
drawn by supplylng to this mass low boiling sub-
stances, serving as cooling agents, and withdraw-
jng, and subsequently condensing, the vapors of
these cooling agents formed in the reaction ves-
sel. | represents a cracking apparatus, 2 a storage
tank of benzine to be cracked and 3 a pump for
leading the cracked henzine Into the reaction
vessel 4, which is provided with a heating or cool-
ing jacket 11 and a stirring device 12, 5 is a
storage tank for a cooling liquid, 8 a condenser
and 1 a compressor; 8 is a gasometer forming
part of the cooling device. The cooling liquid is
led into the reaction vessel 4 by pipe (3, the
vapors are withdrawn by pipe 14, 10is a plunge
pipe for withdrawing the converted benzines from
the reaction vessel, while 9 is a tank for storing
the lubricating oil cbtained.

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

I claim:

1, The method of producing lubricating ocils
from olefines, comprising the steps of causing, by
the addition of aluminum chloride as & poly-
merlzing catalyst, a hydrocarbon mixture mainly
consisting of aliphatic hydrocarbons and being
rich in olefines to polymerize, progressively in-
creasing the polymerizing temperature, while the
reaction proceeds, at a rate of less than about 20°

C. per hour by at least about 50° C., without ma- ;

terially exceeding 120° C. separating said poly-
merizing catalyst from the lubricating oil pro-
duced and reusing it subsequently in another
polymerization reaction of the same kind starting
at a temperature substantially lower than that
reached in the preceding polymerization reaction
and not materially exceeding 120° C,

2. The method of claim 1, wherein the Dpoly-
merization reactions are started at temperatures
ranging about between 0° and 30° C. and the
starting temperature is allowed to rise slowly as
the polymerization proceeds.

3. The method of claim 1, wherein, in order to
produce highly viscous lubricating oils, the heat
developed in the polymerization step is with-
drawn to such an extent that the gradually rising
temperature does not exceed 50°-80° C.

4, 'The method of claim 1, wherein the quantity
of polymerizing catalyst added to the hydrocar-
bon mixture is less than that required for the
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maximum polymerization of the olefines attain-
able with the catalyst employed at the tempera-
ture at which the polymerjzation is started.

5, The method of producing Iubricating oils
from olefines, comprising the steps of causing, by
the addition of aluminum chloride as a poly-
merizing catalyst, a hydrocarbon mixture mainly
consisting of aliphatic hydrocarbons and being
rich In olefines to polymerize, progressively in-
creasing the polymerizing temperature, while the
reaction proceeds by at least about 50° C. and at
a rate of less than aboutf 20° C, per hour without
materially exceeding 120° C., separating said
polymerizing catalyst from the lubricating oil
produced, adding to said polymerizing catalyst a
small proportion of fresh polymerizing catalyst
in order te revive it and reusing the mixture sub-
sequently in another polymerization reaction of
the same kind starting at a temperature substan-
tially lower than that reached in the preceding
polymerization reaction and not materially ex-
ceeding 120° C,

6. The method of producing lubricating voils
from olefines, comprising the steps of causing, by
the addition of aluminum chloride as a poly-
merizing catalyst, a hydrocarbon mixture mainly
consisting of aliphatic hydrocarbons and being
rich in olefines to polymerize in the presence of
a readily boiling substance being inert under the
operating conditions, causing part of this inert
substance {0 evaporate by the heat developed in
the polymerization reaction in order to progres-
sively increase the polymerization temperature,
while the polymerization reaction proceeds, at a
rate of less than about 20° C. per hour by at least
about 50° C., without materially exceeding 120°
C., separating said polymerizing catalyst from the

5

lubricating oi! produced and subsequently reusing
sald catalyst in another polymerization reaction
of the same kind starting at a temperature sub-
stantially lower than that reached in the pre-
ceding polymerizaticn reaction and not mate-
rially exceeding 120° C,

7. The process of claim 6, wherein a member
of the group consisting of propane, butane, pen-
tane anhd their unsaturated homologs in Iigquid
state 1s used as readily boiling inert substance,

8. The method of producing lubricating oils
from olefines, comprising the steps of causing, by
the addition of aluminum chloride as a poly-
merizing catalyst, & hydrocarbon mixture mainly
consisting of aliphatic hydrocarbons and being
rich in olefines to polymerize in the presence of
a readily boiling substance being inert under the
operating conditions, causing part of this inert
substance to evaporate by the heat developed in
the polymerization reaction, condensing the
vapors and returning the condensate in cycle into
the reacting mixture, controlling the tempera-
ture, at which said vapors are caused to condense,

&

and the vapor pressure in such way that the poly-

merization temperature progressively increases, -

while the polymerization reaction proceeds, &t a
rate of less than about 20° C, per hour by at least
about 50° C., without materially exceeding 120° C.,
separating said polymerizing catalyst from the
lubricating oil produced and reusing it subse-
quentiy in another polymerization reaction of the
same kind starting at a temperature substant{ally
lower than that reached in the preceding poly-
merization reaection and not materially exceed-
ing 120° C.
HEINRICH TRAMM.
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