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This invention relates in general to improved

motor fuels, and pertains more specifically to
the improvement in motor fuels which resides
in the addition thereto of selenium compounds
which impart to the fuel anti-detonating prop-
erties.

In the gasolines and other hydrocarbon fuels
made according to present methods of produc-
tion, there is a tendency to produce fuels which
‘contain constituents of a nature giving a low
compression value to the fuel. In gasolines used
in automobiles, the compression ratio of the
gasoline in itself is ordinarily much lower than
that which is desired for the proper operation
of the motor. The use of low compression fuels
is accompanied by a “knocking” or detonation
of the fuel under conditions which are met with
very frequently during normal operation. It
has been customary to add substances to the
20 motor fuels of this type which will increase

the compression value of the fuel, effecting a

diminuation or a complete elimination of this

“knocking” characteristic. Many of these anti-

detonating agents give a satisfactory high com-
25 pression ratio to the gasoline. However, they
are in general rather expensive, and may of
them are unsatisfactory for commercial use due
to the great expense incurred in adding them
to the fuel. Furthermore, in the use of certain
well-known anti-knock agents, undesirable de-
posits are formed during the operation of the
motor which, over an extended period of time,
result in a lowering of the efficiency, and _in-
terference with the smooth and proper running
of the engine. Other anti-knock agents are un-
satisfactory due to the evolution of poisonous
fumes resulting from combustion; or on account
. of the generation of vapors having an unbear-
able odor. .

40 Our invention has for its object the pro-
" duction of motor fuels which are highly desir-
able for use in automobiles. The inventjon con-
templates the addition to low compression fuels
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of substances which will add considerably to -

45 the highest useful compression ratio of the fuel

without the disadvantages which result from
the use of the anti-knock agents now on ‘the
market. . )
Our invention deals more particularly with
50
ing agents in gasolines, and- particularly em-
braces the use of diselenide compounds for
this purpose. In addition to the diselenide com-
pounds, we -contemplate as efficient anti-knock
agents the use of many compounds containing
a seleno cyanate group (—Se—C N), the term
“cyahate” being designed to include also “iso-
cyanate”. This interpretation of the term will
be adhered to throughout the specification and
80 claims. Similarly, the term “nitrile” wherever
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the use of selenium compounds as anti-detonat-.

(CL. 44—9)

used will include the isomer, “isonitrile” and
the groups —C N or N C— will be meant to
illustrate both nitrile and isonitrile.

Selenium compounds have generally been sug-
gested for use in the art as anti-knock agents.
The selenium compounds heretofore used, how-,
ever, have the disadvantage that their efficiency
as anti-detonating agents does not compare
sufficiently favorably with the more commonly
used anti-knock compounds to make them
adaptable for general use. Moreover, the sele-
nium compounds heretofore suggested by the
art impart a very objectionable odor to the gas-
olines in which they are incorporated.

We have discovered in the course of our ex-
perimentation that the group —Se—C N, or
selenocyanate, in itself contributes very de-
cided anti-detonating properties to the com-
pounds .of which it is a radical. This distine-
tive radical may be coupléd up with organic or
inorganic residues of widely varying character.
Many compounds of this general type have been
prepared and tested with highly satisfactory
results. Among the more effective compounds
of this type, we have found

phenyl selenocyanate, and its amino substituted

derivative
NHz—@—se ON,

which.  may be further alkylated to give alkyl
secondary or tertiary amino derivatives. Ali-
phatic seleno cyanates and their derivatives,
and other forms of organic séleno cyanates are
satisfactory anti-knock agents. Also seleno cy-
anates containing inorganic substituent radicals
have similar properties.

Compounds containing the following nucleus

b
Sel[JN SeéN
H H

| |
Se éN

(]JN Se

and aryl amine substituted derivatives also con-
tain similar properties which are accentuated
to a certain extent by the introduction of the
amino group. Here also, as in the case of the
compound having a single —Se C N linkage,
aliphatic or other types of organic substituent
radicals, or inorganic radicals may be joined
to the

I |
—C C—

Se!]N SeéN
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group with the production of antl-knock com-
pounds.

We have found further, that  where com-
pounds of the type of diselenides, namely sub-
stances having the group —Se—Se—, are in-
troduced into motor fuels, they result in a rais-
ing of the compression value of the fuel in an
amount greatly in excess over that possessed
where the selenium compounds heretofore known
to the art have been used.

The diselenide compounds are found generally
to be solid, crystalline compounds which are
substantially non-volatile, being. thereby distin-
guished from the monoselenides, which are lig-
uid and are relatively quite volatile. In stating
that the diselenides are non-volatile, it is meant
that their degree of volatility is markedly less
than that of the least volatile hydrocarbon con-
stituents of the fuel. Some of the aliphatic di-
selenides are normally liquid, but these com-
pounds too are non-volatile within the meaning
of the definition above given for the - term.
These diselenide compounds are comparatively
inexpensive, easily available, generate no poison-
ous or obnoxious fumes which would interfere
with the operator, and do not cause the depo-
sition of solid products of combustion which
would in any way interfere with the proper
functioning of the motor. They furthermore
possess anti-knock characteristics many times in
excess of those possessed by the selenium com-
pounds known to the art heretofore.

The diselenide derivatives have been found
to be very soluble in gasoline, which is a prop-
erty necessary for commercial adaptability of an
anti-knock compound. Furthermore, the di-
selenides have the very desirable feature of be-
ing non-reactive with relation to the gasoline
into which they are introduced. The effect of
the diselenide will, therefore, be substantially
independent of the type of gasoline with which
it is used. The absence of this feature from
many anti-knock “dopes” have lessened their
usefulness to a great degree, such “dopes” being
unreliable for the purpose of obtaining standard
anti-detonating effects from the introduction
of a standard amount of compound into a gas-
oline fuel. With the diselenide compounds of
our invention, however, we have found that
these compounds are quite stable, and that re-

gardless of the particular type 'of fuel with,

which the compound is used, the $ame anti-
detonating value may be evidenced where stand-
ard amounts of the material are used.

Another valuable feature accompanying the

use of diselenide compounds is their property of

imparting to hydrocarbon solutions of the same
a characteristic golden yellow tint. This prop-
erty is highly desirable for the purpose of 1den-
tifying gasolines.

We have found that diselenide compounds
contain high anti-knock characteristics inde-
pendently of the type of substituent groups which
are attached to the selenium atoms. It appears
to be essential to the efficacy of the compounds
merely to have present the distinctive diselenide
grouping, in which one atom of selenium is at-
tached to another. The diselenide compounds
may have attached to the selenium atoms inor-
ganic radicals. ‘These inorganic radicals may be
identical for each selenium atom. However,
this is not necessary, a wide range of variation
between the substituent groups attached to the
selenium atoms being possible. In this connec-
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tion, we have found also that further selenium
groups may, if desired, be attached directly to
the diselenide linkage for the purpose of form-
ing polyselenides having more than two selenium
atoms in the chain.

The radicals attached to the selenium atoms
may be organic radicals in lieu of the inorganic
radicals above mentioned. These organic radi-
cals attached to the selenium atoms may be
either aromatic or aliphatic. The nature of the
radical may vary considerably. For example,
the aliphatic radicals may be. straight chain
hydrocarbon residues or may be branched chains
of the type of the isohydrocarbon radicals. They
may be saturated or unsaturated aliphatic radi-
cals. They may vary in the number of carbon
atoms in the radical within wide. limits. The
aromatic nuclei attached to the selenium atoms
may be mononuélear or polynuclear, and they
may be further substituted by additional aro-
matic or aliphatic groupings. The aliphatic resi-
dues likewise may contain, substituted therein,
aromatic hydrocarbon radicals. The hydrocar-
bon radicals attached to the selenium atoms may
be further substituted by non-hydrocarbon sub-
stituents, if desired. For example, it has been
found very desirable to introduce amino groups
into the hydrocarbon radicals which are at-
tached to the distinctive diselenide nucleus.
Other groups which may be substituted are ni-
trile, isonitrile, hydrazo, and in general the usual
substitutions may be made depending upon the
particular characteristics which the anti-knock
compound is to possess.

Referring to the diselenides which contain
inorganic radicals attached to their nuclei,
we have found the following compounds to
be very effective; NC—Se—Se—Se—CN and
NC—Se—Se—CN.  These specific compounds

.merely exemplify the utility of the broad class

of inorganic diselenides.

Many other inorganic substituted diselenides
give highly satisfactory results when incorpo-
rated in a motor fuel, the cyanogen substituted
compounds being taken merely as illustrative of
a preferred form of compounds coming within
this general class.. For example, diamino di-
selenide (NHz—Se—Se—NHz2), and the N-hydro-
carbon substituted derivatives of the same, raise
the .compression -value of hydrocarbon motor
fuels. Diselenides substituted generally by in-
organic substituents will be found highly de-
sirable for the purposes of the invention.

The invention embraces also the use of di-
selenides having an inorganic radical attached to
one selenium atom and an organic residue, sub-
stituted or unsubstituted, attached to the other
selenium atom in the group. Compounds of
this type will correspond to the formula:
R—Se—Se—R1, where R represents an organic
radical. Preferred substances coming under this
class are of the following types: -

C:Hs—Se—Se—CN, in which the ethyl:radi-
cal may be other alkyl or substxtuted alkyl radi-

cals,
QSe—Se;ON,

‘in which the phenyl radical may be any other

aryl group, which in turn may be furthet sub-
stituted by organic or inorganic groups; amine

80

85

90

95

100

105

110

115

120

130

135

140 .

145

substituted compounds of this general type may -

be exé&mplified by the following:
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Where the diselenide group is linked up with
a nitrile or isonitrile group, unusual efficiency as
anti-knock agents is imparted to this class of
compounds, due not only to the diselenide link-
age but also to the selenocyanate relationship in
the compounds. The two compounds, namely,
seleno selenium cyanate and dicyan diselenide
already specifically mentioned, represent pre-
ferred compounds for use according to our in-
vention having anti-detonating values far in ex-
cess over thqose possessed by any selenium com-
pounds which have been heretofore used in con-
nection with motor fuels. These compounds are,
furthermore soluble in gasoline, imparting to it
the characteristic diselenide color effect. We
have found that where the selenium seleno
cyanate is dissolved in gasoline, there is a tend-
ency for the compound to break down into the
dicyan diselenide. However, the efficiency of the
compound is not limited to its derivative, since
the selenium seleno cyanate itself possesses very
desirable anti-knock properties.

Mention has already been made of the fact
that the diselenide group is chromophoric and
imparts a distinctive golden yellow tint to gaso-
line. This color intensity is enormously in-
creased by the attachment to the diselenide group
of amine groups, particularly of the anilino or
substituted anilino type. i

The following example illustrates the adapta-
tion of one of the preferred forms of my inven-
tion:— -

The compound SesCNz is formed by the action
of oxides of nitrogen on potassium seleno-cyan-
ate; and this compound dissolved in gasoline or
in gasoline-benzol blends we have found to have
a high anti-knock value. Weight for weight its
anti-knock effect is of the same order of magni-
tude as lead tetra-ethyl.

As this compound has only a limited solubility
in gasoline, we have found it desirable to use an
auxiliary solvent. Cyclohexanol has been found
particularly useful in this respect as a small
amount thereof, added to the gasoline, increases
the solubility of the selenium compound cons1d-
erably.

This is merely illustrative of the general pur-
pose and utility of the invention.

The specific compounds already referred to are
capable of considerable change in structure while
still retaining the highly desirable properties
which are ascribed to them. Elements other
than selenium may be introduced into the com-
pounds, for example, iron and other metals may
be attached to the selenium atoms, the derivative
compounds being suitable for use in motor fuels.
The modifications which may be made in the

- above compounds are embraced within the con-

cept of the invention.
Numerous compounds of the above described

3

classes have been tested and have uniformly
been found to possess advantages far superior to
those possessed by any selenium compounds used
prior to this invention. Their additional advan-
tages, namely, color characteristics, and far
greater anti-detonating properties, adapt them
for commercial use to an extent not heretofore
found possible with any of the sélenium com-
pounds with which the art is familiar.

Tellurium compounds corresponding in general
to the selenium compounds already mentioned,
and derivates of the diselenides which have been
referred to in which one selenium atom has been
displaced by a tellurium atom, likewise possess
anti-knock properties and are embraced within
the scope of the invention. .

We claim:—

1. A liquid motor fuel containing a compound

- having a seleno cyanate radical, which imparts a

high compression value to the fuel.

2. A liquid motor fuel containing an organo
derivative of a seleno cyanate which 1mparts a
high compression value to the fuel.

3. A liquid motor fuel containing a hydrocar-
bon substituted derivative of a seleno cyanate,
which imparts a high compression value to the
fuel.

4, A liquid motor fuel containing an amino
substituted hydrocarbon derivative of seleno
cyanate, which imparts a high compression value
to the fuel.

5. A liquid motor fuel containing an aliphatic
derivative of a seleno cyanate which imparts a
high compression value to the fuel.

6. A liquid motor fuel containing an amino
substituted aliphatic derivative of a seleno cya-
nate which imparts a high compressmn value
to the fuel.

7. A liquid motor fuel containing an aromatic
derivative of seleno cyanate which imparts a
high compression value to the fuel.

8. A liquid motor fuel containing an amino
substituted aromatic derivative of a seleno cya-
nate which imparts a high compressmn value
to the fuel.

9. A liquid motor fuel contam_mg an anilino
seleno cyanate, which imparts to' the fuel a
high compression value.

10. A high compression liquid motor fuel com-
prising hydrocarbon, to which has been added
a compound corresponding to the formula
R—Se—8Se—CN, in which R represents a radical
containing' a cyanide group, the compound im-
parting to the hydrocarbon anti-detonating
properties.

11. A high compression liquid motor fuel com-

" prising hydrocarbon, in which has been incor-

porated dicyan diselenide.
LUDWIG ROSENSTEIN.
WALTER J. HUND.
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