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This invention relates to improvement in
means for the protection of liquid hydro-
carbon products against discoloration and
formation of insoluble and gummy products,

& and more particularly to improved materials
_for use with unsaturated liquid hydrocarbons
which may be used as fuels.

Liquid hydrocarbons as commercially pro-
duced, particularly when prepared by the
distillation or eracking of petroleum, possess
a tendency to discolor on standing and to
form gums and resinous substances. (aso-
lines produced by the modern cracking proc-
esses are extremely complicated mixtures
comprising many constituents, the character
of these constituents and the relative pro-
portions of different constituents depending
upon the source of the crude and the particu-
lar cracking process employed. Besides the
normal and branched chain paraffines, there
are often present substantial percentages of
aromatic hydrocarbons. The crude cracked
gasoline also always contains unsaturated
hydrocarbons, such for example as olefines
and diolefines. Although there may be pres-
ent some compounds containing a triple bond,
these are probably not compounds such as
may be formed by the polymerization of ace-
tylene, but rather such compounds as may
be formed by the isomerization of dienes and
having the general formula CnHm where m
is greater than n, but less than 2n+2. These
unsaturated compounds in the presence of air
are capable of oxidation to form a series of
products, some of which are resinous or gum-
my. The diolefines, and more unsaturated
hydrocarbons, are particularly easily oxi-
dized. Differences in structure other than
40 the degree of unsaturation caused consider-
able variation in the tendency to oxidize,
but in general the ease of oxidation in-
creases with the degree of unsaturation. The
more recent pressure methods of vapor phase
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centage of diolefines than the older methods,

and it has been stated that these products

may run as high as 8 to 15% in unrefined
50 gasoline,

cracking result in a considerably higher per-.

Applicstion filed August 28, 1929, Serial No. 888,085.

It has been necessary to treat the crude
products resulting from the more recent
cracking processes in some manner to remove
the greater part of these more highly unsat-
urated products. Among these methods of
treatment may be mentioned the sulfuric acid
treatment and the fuller’s earth vapor phase
treatment. While these methods of purifica-
tion may remove thé greater part of the highly
unsaturated compounds, it is found that
many brands of gasoline tend to discolor on
storage and to form a certain amount of gum.
The gum appears to be a complex mixture
of polymerized hydrocarbons, resins, acids,
aldehydes, ketones and peroxides. Its forma-
tion 1s distinctly detrimental in all cases.
For example, the deposition of gum in gaso-
line gives a sticky substance which deposits
upon the walls and bottom of the container,
and which may cause serious trouble if
formed or deposited in the fuel system of
internal combustion engines. The soluble
portion of the gum is also objectionable be-
cause of the introduction of a non-volatile
component into the gasoline.

Our invention has for an object the inhibi-
tion of the formation of these insoluble gums
and resins, with an attendant improvement
in the quality of the hydrocarbon and free-
dom from the difficulties introduced by the
formation of the more or less insoluble and
sticky, gummy material, such as irregular
flow in the fuel and lubricating systems of
internal combustion engines. A further ob-
ject is to make it possible to use as an inter-
nal combustion fuel, liquid hydrocarbons
such as gasoline, that contain larger amounts
of highly unsaturated compounds than com-
mercially used at present. A product of this
sort can be produced at a lower cost, and
possesses in certain cases, improved anti-
knock properties. '

We have found that by treating liquid
hydrocarbons, such as lubricating oils, trans-
former oils and hydrocarbon fuels, such as
cracked gasoline or gasoline which has a
tendency to form gum, with certain organic
compounds the gum formation can be very
appreciably inhibited. More specifically, our
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invention relates to the use as gum inhibitors
of compounds of the type represented by:

R—NH—CO—R’

in which R is an aryl group which may con-
tain alkyl substituents or alkoxysubstituents,
and in which R’ may be an alkyl group, an
aryl group, or an aralkyl group.

y way of illustrating our invention, if to
a gasoline which undergoes rapid discolora-
tion and gives rise to gum formation upon
exposure to direct sunlight, .05% of acetani-
lide be added, the aging qualities of the gaso-
line will be substantially improved. In an
aging test wherein the gasoline was" per-
mitted to stand exposed to sunlight, an un-
treated sample of gasoline became yellow in
about five hours, and the formation of insolu-
ble gum was evidenced in about five days. A
sample of the same gasoline treated with
acetanilide remained colorless, clear and free
from gum-over a long test period of constant
exposure to light, and showed no appreciable
formation of color and very little formation
of gum at the end of a year.” Tt will be under-
stood that the example given above has been
described merely for the purpose of illustrat-
ing our invention, and that we do not wish
to be restricted to the specific amine, amount
of inhibitor or type of hydrocarbon set forth
in the example.

We have discovered that compounds pro-
duced by the acetylation or, in general, acyla-
tion of aromatic amines and specifically pri-
mary aromatic amines are decidedly effective
in preventing the formation of gum and color
in hydrocarbons. We have tested many of
these compounds over prolonged periods, and
found them to be effective in the prevention
of gum formation under conditions which
normally give rise to the formation of large
quantities of gum. In addition to acetani-
lide, acetyl-p-toluidine and acetyl-o-toluidiue
are effective. Moreover, such compounds as
benz-anilide and benzyl-p-toluidine are use-
ful. This property of preventing gum forma-
tion is not limited to the acetyl compounds
but is possessed also by the products obtained
by the action of other aliphatic acids on aro-
matic amines. Propion-anilide, for example,
is very effective. Compounds formed by the
action of these acids on the naphthyl amines
are also effective. An example of this class is
acet-a-naphthylamine. 'As stated above, the
aryl group in the general formula may con-
tain alkyl or alkoxy substituents. Acet-p-

henetidine is effective. In some cases it has
Eeen found advisable to use a mixture of the
substances comprising our invention rather
than a single pure product. It hasbeen found
in some cases that a combination of two dif-
ferent amines is superior in its effect upon
hydrocarbons to either amine used singly. In
other cases we may, as a matter of economy,
use a mixture of amines.
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We may use higher or lower concentrations -

of any members of the class of compounds
represented by the general formula given
hereabove and secure marked inhibition of
gum formation although, of course, the de-
gree of inhibition will vary depending upon
the individual amine, the concentration of
amine employed, and the nature of the hydro-
carbon.

In general, we have found that acyl deriva-
tives of aromatic amines including derivatives
containing alkyl and alkoxyl substituents are
effective gum inhibitors when added to liquid
hydrocarbons such as cracked gasoline, kero-
sene, transformer oils, lubricating oils, dienes
and similar unsaturated compounds. We

‘have found that, for example, gasoline which

otherwise is seriously discolored by sunlight
with the attendant formation of large quan-
tities of gums when treated with an acyl
derivative and aromatic amine may be ex-
posed to sunlight over a long period of time
with but little,.if any, gum formation result-
ing. Obviously, our invention is of great im-
portance in freeing internal combustion en--
gines from the annoyance and improper fune-
tioning due to the deposit in the fuel and
lubricating systems.

Tt will be understood throughout the speci-
fication and appended claims that where R is
used to denote aryl radicals we intend to in-
clude in the class described alkyl and alkoxyl
substituents.
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As many ‘apparently widely different em- |

bodiments of this invention may be made
without departing from the spirit thereof, it
is to be understood that we do not limit our-
selves to the foregoing examples or deserip-
tions except -as indicated in the following
patent claims.

We claim:

1. A composition of matter comprising a
petroleum distillate fuel containing an acyl
derivative of an aromatic amine. »

2. Gasoline containing a small amount of
an acyl derivative of an aromatic amine.

3. Gasoline produced by the cracking of
petroleum oils containing as a gum inhibitor
a small amount of an acyl derivative of an
aromatic amine,

4. A composition of matter comprising
a petroleum distillate fuel containing a sub-
stance of the type R—NH—CO—R’, in
which R is a substance from the group com-
prising aryl radicals, alkyl substituents and
alkoxy substituents of aryl groups, and R’
is a substituent from the group comprising
alkyl radicals and aryl radicals.

5. Gasoline containing a small amount of
a substance of the type R—NH—CO—R’, in
which R is a substance from the group com-
prising aryl radicals, alkyl substituents and
alkoxy substituents of aryl groups and R’
is a substance from the group comprising
alkyl radicals and aryl radicals.
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6. Gasoline produced by the cracldixxxlgmof

petroleum oils containing, as a gum inhib-

- 1itor, a small amount of a substance of the
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type R—NH—CO—R’, in which R is & sub-
stance from the group comprising aryl rad-
icals, alkyl substituents and alkoxy substitu-
ents of aryl groups, and R’ is a substance
from the group comprising alkyl radicals
and ary! radicals.

7. A petroleum distillate fuel containing
in appreciable amounts and as an impurity a
hydrocarbon of the formula Cn—Hm where-
in m is greater than n but less than 2n+2,
togther with an acyl derivative of an aro-
matic amine. _

8. A petroleum distillate fuel containing
in appreciable amounts and as an impurity a
hydrocarbon of the formula Cn—Hm where-
in m is greater than » but less than 2n+2,
together with a substance of the type
R—NH—CO—R’ in which R is a substance
from the group .comprising aryl radicals,
alkyl substituents and alkoxy substituents
of aryl groups, and R’ is a substance from
the group comprising alkyl radicals and aryl
radrcals.

9. A petroleum distillate fuel containing
in appreciable amounts and as an impurity a
hydrocarbon of the formula Cn—Hm where-
in .7 is greater than n but less than 2n+2,
together with acetanilide.

10. A petroleum distillate fuel ¢containing
in appreciable amounts and as an‘impurity a
diene, together with an acyl derivative of an
aromatic amine.

11. A petroleum distillate fuel containing
in appreciable amounts and as an impurity a
diene, together with a substance of the type
R—NH—CO—R’, in which R is a substance
from the group comprising aryl radicals,
alkyl substituents and alkoxy substituents
of aryl groups, and R’ is a substance from
the group comprising alkyl radicals and aryl
radicals. :

12. A petroleum distillate fuel containing
in appreciable amounts and as an impurity a
diene, together with acetanilide. :

138. A composition of matter comprising
:_zl pdetroleum distillate fuel containing acetan-
ilide.

14. Gasoline containing a small amount
of acetanilide. )

15. Gasoline produced by the cracking of
petroleum oils containing as a gum inhibitor
a small amount of acetanilide. ]

In testimony whereof we affix our sig-

natures.
WILLIAM S. CALCOTT.



