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The present invention rela.tes to improved lu-
bricants, more particularly lubricating olls.
We have found that the properties of lubricants,

and especially of mineral lubricating oils, are.

much improved by an addition of high molecular
weight polymerization products obtained by poly-
merizing compounds having a polymerizable
double linkage which, when polymerized by them-
selves with the aid of acid-reacting inorganic
“halides or substances having large surfaces, yield
products of high molecular weight, 1. e. of 2 molec-
ular weight above 1000, and which preferably con-
tain an aromatic group, in admixture with crack-
ing or dehydrogenation products of hydrocarbons
or the hydrocarbons obtained in the synthesis of
benzine from carbon monoxide and hydrogen, if
they contain unsaturated constituents, the poly-
merization being effected with the aid of acid-
reacting halides or substances having large sur-
faces.

As compounds to be used in the production of
the said polymerization products, which have a
polymerizable double linkage and which when
polymerized alone by means of acid-reacting in-
organic halides or substances having large sur-
faces yield high molecular weight products, use
is preferably made of styrene, alkylstyrenes,
cumarone or indene, either alone or in admixture
with other compounds capable of yielding high
molecular weight products, as for example vinyl
ethers, as for example vinyl ethyl, vinyl isobutyl

or vinyl oleyl ether, isobutylene, monovinyl--

acetylene or divinylacetylene; the latter group of
substances may also be used alone, though gen-
erally with less good results,

Suitable cracking or dehydrogenation products
of hydrocarbons are in particular those which
are obtained from hydrocarbons rich in hydrogen
which preferably contain more than 13.5 grams,
in particular more than 15 grams, of hydrogen
for each 100 grams of carbon, or from paraffin
base mineral oils or their fractions. Cracking
or dehydrogenation products of the substances ob-
tainable in the synthesis of benzine from carbon
monoxide and hydrogen with or without pressure
or the said substances themselves if they con-
tain unsaturated constituents are also suitable.
The products obtainable by cracking the said
substances above 350° C., if desired in the pres-
ence of catalysts, as for example alumina or
bleaching earths, which may also be treated with
acids, as for instance hydrochloric acid, or in
particular by cracking at temperatures of from
450° to 800° C. are most suitable. In the latter
case, the cracking products contain large amounts
of constituents unsaturated more than once.

The dehydrogenation products may also be ob-
tained in known manner, as for example by lead-
"ing the initial materials through hot tubes or
over known dehydrogenation catalysts, by treat-
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ment of saturated hydrocarbons with halogen
and then splitting off hydrogen halide or by treat-
ment with oxygen or sulphur, if desired in the
presence of bleaching ea.rths, boric acld or oxa.llc
acid.

The production of the pblymerlza.tion products
is preferably carried out-with the aid of inorganic
acid-reacting halides, s examples of which there
may be mentioneq(aluminum chloride, iron chio-
ride, zinc chloride, titanium chloride and in par-
ticular boron fluoride and also its addition com-
pounds with alcohols, ethers, acids or water. The
production of the polymerization products may
also be effected by means of substances having
large surfaces, among which in particular those
of an acid nature, as for example silica gel or the
bleaching earths known under the names “Ter-
rana,” “Florida earths” and “Fuller’s earth” are
suitable. Their action is frequently enhanced by
additions of acids, as for instance boric or phos-
phoric acid, or acid salts.

The polymerization of the mixtures ‘of the said
substances may be carried out at ordinary, in-
creased or reduced temperature, as for example
below 0° C. or better at from 10° to 70° below zero
C. or still lower.

. Solvents may also be used during the polymer-
ization, gs for example hydrocarbons, such as ben-
zene or benzine, or halogen hydrocarbons, such

‘as carbon tetrachloride, chloroform, ethylene
_ chloride, or also dichlordiethylether or esters or

mixtures of such solvents.
The polymerization products obtained are sol-
uble in mineral oils and are valuable agents for

~ improving the viscosity and viscosity index there-

of. Whereas substances which improve the vis-
cosity of oils are frequently very sensitive to tem-
perature and lose their action at about 300° C.,
the said polymerization products are stable to
temperature and retain their improving action
on lubricating oils even when the latter are heated
to high temperatures for long periods. The poly-
merization products are also very resistant to
high pressures, such as occur for example in mod-
ern gears or bearings, and form very stable lu-
bricant films. They may be added not only to
lubricating oils, but are also suitable as additions
to gear oils and greases.

The following examples will further illustrate
how this invention may be carried out in practice
but the invention is not restricted to these ex-
amples. The parts are by weight.

Example 1

Gaseous boron fluoride is led at ordinary tem-
rerature into a mixture of 70 parts of styrene
and 130 parts of a liquid hydrocarbon mixture
containing unsaturated hydrocarbons which has
been obtained by cracking paraffin wax at 500° C
The mixture thus becomes heated to about 60° C.
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The mixture is kept at the said temperature for
10 hours. The polymerization product obtained
is heated to 250° C. to remove boron fluoride and
then distilled in vacuo. As a distillate there are
obtained 1¢ parts of middle oil and 50 parts of
spindle oil. There remain 126 parts of residue
in the form of a tough, plastic mass having s
Conradson test of 0.16 per cent. This mass is
very sultable as an addition to lubricating oil.
For example, an addition of 5 per cent thereof
to a machine oil having a viscosity of 6.5° Engler
at 50° C. and a viscosity index of 5 increases the
viscosity of the oil to 8.6° Engler at 50° C. and the
viscosity index to 49. :

Example 2

A mixture of 50 parts of isobutylene, 50 parts
of styrene and 55 parts of a liquid hydrocarbon
product obtained by cracking parafiin wax at
500° C. is cooled down to 5° below zero C. and
polymerized by leading in gaseous boron fluoride.
The temperature rises slowly to 50° C, during the
polymerization. A highly viscous oil having a
viscosity of 80° Engler at 100° C. is thus obtained

with a yield of about 92 per cent. It is suitable’

for improving the viscosity of hydrocarbon oils,
especially lubricating oils, and this property is
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not destroyed even when heating the oils con-

taining it at about 300° C. For example, by an
addition of 5 per cent of the product to a Iubri-
cating oil, the viscosity index of the latter is in-
creased from 50 to 80.

Ezxample 3

Boron fluoride is passed at ordinary room tem-
perature into a mixture of 45 parts of styrene
and 55 parts of & normally liquid hydrocarbon
product obtained by cracking parafin wax and
containing between 60 and 70 per cent of olefines.
The temperature of the mass is slowly increased
by heating to 50° C. where it is maintained for
five hours, whereupon the mass is heated for a
further five hours at 65° C. Thereafter the mass
is heated to 200° C. in order to drive off the
boron fluoride and then subjected to distillation
in vacuo whereby as first runnings 5 per cent
(calculated with reference to the initial mixture
of hydrocarbons) of a middle oil boiling from
200° to 300° C. and 35 per cent of a spindle oil
boiling from 300° to about 380° C. are obtained.
The distillationy residue is a highly viscous mass
which when added in an amount of 3 per cent to
a machine oil having a viscosity of 6° E. at 50°
C. yields an oil having a viscosity of 8.3° E. at
50° C. -

Similar resuits are obtained when employing,
instead of a cracking product from paraffin wax,
a liquid reduction product of carbon monoxide
which: contains substantial amounts of olefines
or which has been rendered unsaturated by de-
hydrogenation or cracking, or also a dehydro-
genation product of a parafiinic benzine.

Example 4

40 parts of styrene, 30 parts >f isobutylene and
30 parts of a liquid hydrocarbon product obtained
by cracking paraffin wax and containing 70 per
cent of olefines are dissolved in an equal amount
of ethylene chloride whereupon about 3 per cent
by weight of boron fiuoride is passed in while
cooling with ice. The temperature of the mass
slowly increases to 60° C. In order to remove the
boron fluoride and the ethylene chloride the mass
is heated to 200° C. and thereafter subjected to
distillation in order to distil off small amounts of
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oils with medium boiling point range up to about
380° C. The distillation residue is a highly vis-
cous product which when added in an amount of
5 per cent to a machine oil having a viscosity of
5° E. at 50° C. increases the viscosity of the oil
to 7.8° E. at 50° C., -

This application is a continuation in part of -
our copending application for Patent Serial No.
217,280, filed July 2, 1938. o

What we claim is: .

1, A composition of matter essentially compris-
ing & mineral oil lubricant and a viscosity in-
creasing agent soluble in said mineral oil and
comprising a polymerization product obtainable
by interpolymerizing a compound which is poly-
merizable by reason of having a double carbon
linkage and which, when polymerized by itself
by means of an acid-reacting inorganic halide,
vields a product of molecular weight above 1000,
with a hydrocarbon mixture containing unsat-
urated constituents and selected from the group
consisting of ecracking and dehydrogenation prod-
ucts of hydrocarbons and hydrocarbons obtained
in the synthesis of benzine from carbon monoxide
and hydrogen.

2. A composition of matter essentially com-
prising a mineral oil lubricant and ‘a viscosity
increasing agent soluble in said mineral oil and
comprising a polymerization product obtainable
by interpolymerizing a compound containing an
aromatic group which is polymerizable by reason
of having a double carbon linkage and which,
when polymerized by itself by means of an acid-
reacting inorganic halide, yields a product of
molecular weight above 1000, with a hydrocar-
bon mixture containing unsaturated constituents
and selected from the group consisting of crack-
ing and dehydrogenation products of hydrocar-
bons and hydrocarbons obtained in the synthesis
of benzine from carbon monoxide and hydrogen.

3. A composition of matter essentially compris-
ing a mineral oil lubricant and a viscosity increas-
ing agent soluble in said minera} oil and compris-
ing a polymerization product obtainable by in-
terpolymerizing a compound containing an aro-
matic group which is polymerizable by reason
of having a double carbon linkage and which,
when polymerized by itself by means of an acid-
reacting inorganic halide yields s product of
molecular weight above 1000, together with a fur-
ther polymerizable compound having an unsat-
urated carbon linkage with a hydrocarbon mix-
ture containing unsaturated constituents and se- -
lected from the group consisting of cracking and
dehydrogenation products of hydrocarbons and
hydrocarbons obtained in the synthesis of ben-
zine from carbon monoxide and hydrogen.

4. A composition of matter essentially compris-
ing a mineral oil lubricant and a viscosity in-
creasing agent soluble in said mineral oil and
comprising a polymerization product ohtainabie
by interpolymerizing a compound which is poly-
merizable by reason of having a double carbon
linkage and which, when polymerized by itself
by means of an acid-reacting inorganic halide,
yields a product of molecular weight above 1000,
with a hydrocarbon mixture containing unsat-
urated constituents and obtained by dehydro-
genating hydrocarbons containing more than
13.5 grams of hydrogen. ’ .

5. A composition of matter essentially compris-
ing g mineral oil lubricant and a viscosity increas-
ing agent soluble in said mineral oil and com-
prising a polymerization product ohiainable by
interpolymerizing by means of boron fluoride
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styrene and a mixture containing unsaturated
hyydrocarbons obtained by cracking paraffin wax UNITED STATES PATENTS
at 500° C. Number Name . Date
6. A composition of matter essentially compris- 2,122,826  VanPeski oo July 5, 1938
ing a mineral oil lubricant and a viscosity in- 8 2939501  Frolich —ocecmmeea- Apr. 22, 1941
creasing agent soluble in said mineral oil and 9216,253  Schneider —_.——————- Oct. 1, 1940
comprising a polymerization product obtainable 2.282,456  Christmann . May 12, 1942
by interpolymerizing by meansiog boron fg“f’;fge 2,274,749  SMYErS ——ceocmmeommn Mar. 3, 1942
tyrene, isobutylene and a mixture contain ]
ixilsaturated hydrocarbons obtained by cracking 10 FOREIGN PATENTS
paraffin wax at 500° C. Number Country Date
MATHIAS PIER. 502,730  Great Britain oo 1939

FRIEDRICH CHRISTMANN. OTHER REFERENCES

REFERENCES CITED 15 Chemistry of Petroleum Derivatives—Ell(iis, 1139;
The following references are of record in the II, Chgmgal glf‘;alog, 1937, pgs. 138 an .
file of this patent: ‘ (Copy in Div. 31.

Certificate of Correction

Patent No. 2,421,082. May 27, 1947,

MATHIAS PIER ET AL.
It is hereby certified that error appears in the printed specification of the above
numbered patent requiring correction as follows: Column 4, line 70, claim 4, after
“hydrogen” and before the period insert for each 100 grams of carbon; and that the

said Letters Patent should be read with this correction therein that the same may
conform to the record of the case in the Patent Office.

Signed and sealed this 12th day of August, A. D. 1947.
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LESLIE FRAZER,
First Assistant Commissioner of Patents.
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