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“The “instant invention relates to improved antiknock
fluids which, when blended with liquid hydrocarbon fuels,

" provide -fuel compositions of superior performance qual-
.ities which are particularly effective in suppressing or

eliminating deposit induced autoignition.

In recent years there has been a marked trend in the
automotive industry of utilizing internal combustion en-
gines having high compression ratios in passenger cars
and trucks. It has been found that this increase in com-
pression ' ratios results -in increased engine -efficiency
whereby the motoring public is provided with both greater
power availability and  greater economy of operation.
High compression engines almost uniformly require fuels
of high octane number for most efficient operation. Of
the several methods for raising the octane number of gas-
oline developed to date, that of utilizing an antiknock

compound such as tetraethyllead has been most success-.

ful.: Although such antiknock agents have been provided

“with corrective agents, commonly known as scavengers,

which effectively reduce the deposition of metallic de-
posits in the engine by forming volatile metallic com-
pounds which emanate from the engine in the exhaust
gas stream, the accumulation of engine deposits in com-
bustion chambers and on other engine parts such as pis-
tons, valves, and the like, cannot be entirely prevented,
particularly when the vehicles are operated under con-
ditions of low speed and light load, as encountered in
metropolitan localities. -As a result of the notable im-
provements in fuel antiknock quality which have been
made in recent years, such deposits present but a few
minor problems in-low compression engines, whereas with
engines of higher compression ratios two more serious
problems are becoming increasingly prevalent, those of
detonation - and deposit induced autoignition or “wild
ping.” ,

Ordinary detonation: in the internal combustion engine
has been defined as the spontaneous combustion of an
appreciable portion of the charge, which results in an
extremely rapid local pressure rise and produces a sharp
metallic knock. The control of ordinary detonation may
be effected by retarding ignition timing, by operating
under part throttle conditions, by reducing the compres-
sion ratio of the engine, and by using fuels having high
antiknock qualities.
be defined as the erratic ignition of the combustible charge
by combustion . chamber deposits, resulting in uncon-
trolled combustion and isolated bursts of audible mani-
festations of combustion somewhat similar to knocking.
Aside from the nuisance experienced by the passenger
car operator, deposit induced autoignition or “wild ping”
often produces deleterious effects inasmuch as it is a
precursor of preignition which produces harmful effects
in the engine such as increased wear of engine parts,
piston burning, and the like.
detonation, deposit induced autoignition or “wild ping”
cannot be satisfactorily controlled by retarding ignition
timing, nor by operating under part throttle conditions.
Inasmuch as automotive engineers are desirous of utiliz-

In contrast to ordinary”
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ing in internal combustion engines the highest compres-
sion ratios permitted by the commercially available fuels,
the reduction of compression ratios to eliminate -deposit
induced ‘autoignition is not desirable nor feasible. It is
evident, therefore, that the present requirement for fuels
having antiknock qualities shall be equalled or surpassed
by the requirement of the future; and notwithstanding at-
tempts to attain these qualities by alternative means, it
is entirely probable that the most satisfactory method. for
the attainment of high octane fuels shall continue to be
the use of antiknock agents. . Consequently, there is a
paramount need existing for a new and improved method
for decreasing the amount of deposit formation, for al-
tering the thermal properties of such deposits in a bene-
ficial manner, and for modifying the combustion process
such that the detrimental effects of deposit induced auto-
ignition or “wild ping” may be markedly suppressed or
be eliminated.

Accordingly, it is an object of this invention to pro-
vide improved fluids for gasoline which concurrently pre-
vent-detonation or knocking and obviate the deleterious
effects ‘of deposit induced autoignition or “wild ping.”
It is a further object of this invention to provide addi-
tives for leaded fuels which suppress or eliminate de-
posit induced. autoignition or “wild ping.”  An addition-
al object of this invention is to provide additives to gas-
oline which suppress or eliminate the detrimental effects
of deposits previously accumulated in an engine. Ad-
ditional important objects of this invention will become
apparent from the discussion which follows.

We have found that the above -and other objects of
this invention can be accomplished by adding to gasoline
an improved antiknock fluid comprising an organolead
antiknock agent, and. a gasoline soluble organic lithium
material,

The gasoline soluble organic lithium materials we em-
ploy in our improved antiknock compositions include
such. substances as lithium' chelates, lithium porphines;
lithium phthalocyanines,  lithium amides, and lithjum
mercaptides,

Lithium chelates, in general, consist of two-types, both
of which we can employ in our improved antiknock
compositions. - The first type comprises lithium deriva-
tives of g-diketones, B-diketonic esters, o-hydroxy-aro-
matic esters and aldehydes, o-nitrophenols, and the like,
which . derivatives are sometimes referred to. as simple
lithiom derivatives and which exhibit both polar -and
non-polar properties. 'We have found that such lithium
derivatives possess non-polar properties sufficient to im-
part solubility in gasoline. Thus, the gasoline soluble
organic lithium compounds we employ in our improved
antiknock fluids can be lithium derivatives of such sub-

- stances as, for example, acetoacetic esters, acetylacetone,
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benzoylacetone, - o-nitrophenol, 3-nitro-o-cresol, quinizar-
in, diesters of malonic acid, diesters of substituted ma-
lonic acid, cyanoacetic esters; 1-ketohydrindene-2-carbox-
ylic esters, and esters of ethanetetracarboxylic acid.

The second type of lithjum chelates which we employ
in_our improved- antiknock fluids comprises lithium: 4-
covalent compounds; that is, coordinate compounds of -
lithium wherein lithium has a covalency number of four.
Thus, the lithium atom js linked to complexing atoms
through four covalent or coordinate covalent bonds; that
is, in such compounds lithium is directly linked to four
other atoms.: Such compounds which are, in general,
highly stable and are gasoline soluble, are sometimes pre-
pared from the same compounds as the first type of lithium -
derivatives, but differ to the extent that addition com-
pounds are formed, either with the original or some simi-
lar organic compound, or by the coordination of two single
molecules such as of water, forming, for example, coordi-
nated dihydrated lithium compounds. Thus, the gasoline
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soluble organic lithium compounds we employ in our im-
proved antiknock fluids can be lithium derivatives of such
compounds as, for example, benzoylacetone, methyl sali-

cylate,. salicylaldehyde, quinizarin, and. y-indoxylspiro-

cyclopentane. Thus, we can employ derivatives such as
those which. liave: been: charactérized- as- lithium: benzoyl-
acetone dihydrate; lithium - methyl: salicylate -dihydrate;
lithium - salicylaldehyde : dihydrate, lithium cocordinated

with two molecules of salicylaldehyde, lithitm coordinated -

partially- with: quinizarin and with. a molecule of salicyl-
aldehyde, . lithium - coordinated with two molecules of 4-
indoxyspirocycloperitane, and the like.

Lithium porphines are complex derivatives of porphins
which are fundamentally’ heterocyclic structures consist-
ing of four pyrrolé rings united by:methylene-groups, the
hydregens-of which can-be substituted with organic radi-
cals.- Thus, the gascline soluble organic lithium com-
pounds we-empley in-our: improved ‘antiknock fluids can-
be lithium derivatives of ‘porphins; wherein the «, 8, v, and
& carbon-atoms are substituted with radicals which can be
the same or different and are selected from the class con-

_sisting of hydrogen, alkyl, and aryl radicals.

Lithium phthalocyanines are complex derivatives of the
phthalocyanines: which are heterocyclic structures con-
taining:four-isoindole rings linked in‘'a 16-membered ring
of'alternate carbon-and: nitrogen atoms: around a central
atom. Thus, the gasoline soluble organic lithiom com-
pounds'we emiploy in our improved antiknock fluids can be
lithiuny derivatives -of the phthalocyanins such as, for ex-
ample, dilithiom phthalocyanine.

Lithium amides can be.lithium derivatives: of primary
and secondary amines. Thus, the gasoline soluble organic

lithium compounds. we employ in our improved antiknock"

fluids can be lithium amides of primary amines. such: as,
for example, methylamine, ethylamine, phenylamine, and.
the:like; that is; the lithium amides can be, respectively,
lithivm: methylamide, lithium ethylamide, lithium phenyl-
amide, and the like. In addition, the lithium compounds
of -our improved antiknock fluids can be lithium amides of
secondary amines such as, for example, dimethylamine, di-
phenylamine, methylphenylamine, and the like; that is;
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our improved antiknock compositions is also contingent
upon the type of fuel in which the improved antiknock
fluids of our invention is to be utilized. In addition, we
sometimes find it advantageous to employ solubilizing
agents such as, for example, excess of an organic reactant
used to prepare the gasoline soluble organic lithium com-
pound, or conventional organic materials commonly
utilized as solubilizing agents.

The general methods for the preparation of the gasoline
soluble organic lithium compounds we employ in' the im-
proved antiknock compositions of our invention: are well
known to those skilled in the art. Specific literature ref-
erences - wherein such methods are described include 7J.
Chem. Soc. 1931 pt. I, 361, wherein the lithium chelate
compounds are discussed; J. Am. Chem. Soc. 70, 1808
(1948), wherein the lithium porphines are discussed;

" Proc. Natl. Inst. Sci., India, 13, 141 (1947), wherein the
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the lithium' amides can'be, respectively, lithium dimethyl-

amide, lithium diphenylamide, lithium methylphenyl-
amide, and the like.

Lithinm mercaptides are lithium derivatives of-alkyl and
aryl mercaptans and are characterized by a lithium-to-
sulfur bond. Thus, thé gasoline soluble organic lithium:
compounds ‘we employ in- our improved antiknock fluids
" can:be lithium' derivatives of such mercaptans as, for ex-

ample, methylmercaptan, ethylmercaptan, N-propylmer--

captan, isopropylmercaptan, phenylmercaptan, 1,2-ethane-
dithiol, and the like.
Anadvantage of the gasoline soluble organic lithium

compounds we: enmiploy in the improved antiknock comi--
positions-of. our invention is the stability of such materials "

in the presence of mioisture, air, or other gases such as car-
bon"dioxide. This stability we’ attribute to the fact that
such gasoline soluble organic lithium compounds are free
from lithium-to-carbon bonds.

As stated heretofore; we employ gasoline soluble or-
ganic lithium materials in our improved antiknock com-

positions.. As a preferred embodiment of the instant in--

vention; we have found it efficacious to utilize organic
lithium materials having a solubility of at least about 0.1
grams of lithium per gallon of gasoline. The precise solu-
bility of the’organic lithium materials we employ in our
improved antiknock compositions is determined somewhat
by the selection of the organic portion of such materials.
Thus, when we desire appreciable gasoline solubility, we
obtdin: this by the judicious selection of the: organic por-

tion of such materials. Thus, for example; we have found -
that, in general, the greater the organic portion of the or-

ganic lithium material, the greater is'the hydrocarbon solu-
bility. . The-aforementioned selection’ of the orgénic por=

tion of these organic lithium materials- we can employ i
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lithiumy phthalocyanins are discussed; and U. S. 2,141,058,
wherein the lithium amides are discussed.

We have found that, in general, we.can accomplish-

the objects of: the instant invention by adding to an
organolead antiknock agent, a gasoline soluble organic
lithium material in amounts such that the lithium-to-
lead atom ratio is in the order of between about 0.001
to1 and about 10.0.to 1. A-preferred embodiment. of
the instant invention involves adding to a conventional
antiknock fluid comprising an organolead antiknock agent
and a corrective agent or scavenger, a gasoline soluble
organic lithium material in amounts such that the
lithium-to-lead atom ratio is in the order of between
about 0.5 to 1 and about 5.0 to 1.
some of our improved antiknock fluids we have found
that we can partially dissolve and partially disperse or
suspend certain of the: gasoline soluble organic: lithium
materials in conventional antiknock mixtures, thereby
obtaining improved antiknock . fluids having. the desired
lithium-to-lead atom ratios. - Such improved antiknéck
fluids when - blended ' and intimately mixed with: liquid
hydrocarbon fuels- produce improved homogeneous fuel
compositions: which are effective in virtually eliminating
deposit induced autoignition.or “wild ping.” The follow-
ing examples more specifically illustrate the general
methods for compounding the improved antiknock .com-
positions. of our invention.

Example 1

To an:amount of a conventional tetraethyllead: anti-
knock mixture equivalent to about 3 milliliters of tetra-
ethyllead was added about 0.95 gram of lithium octyl-
acetoacetate' having a lithium content of approximately
3.14 per cent- by weight. The resulting: blend was: in-
timately mixed, producing a fluid containing the follow-
ing percentages by weight of individual components:
tetracthyllead, 58.9; ethylene dibromide,.17.1; ethyléne
dichloride, 18.0; lithium  octylacetoacetate, 4.2; and inert
ingredients,. 1.8, When 8.4 grams of this fluid were
dissolved-and intimately mixed with 1 gallon of ape-
troleum- hydrocarbon fuel, the resulting. homogeneous
fuel contained 3 milliliters of tetraethyliead per gallon
and had a lithium-to-lead atom ratio of 0.103 to'1.

Example II

To an amount-of a conventional tetracthyllead anti-
knock miixtore equivalent to about 3 milliliters of tetra-
ethyllead was added about 1.95 grams of lithiom cctyl-
acetoacetate having a lithium content of approximately
3.14 per cent by weighit. The resulting blend was inti-
mately mixed, producing a fluid containing the following
percentages by weight of individual components; tetra-
ethyllead, 49.5; ethiylene dibromide, 14.4; ethylene di-
chloride, 15.1; lithium octylacetoacetate, 19.5; and inert
ingredients, 1.5. When 10.0° grams of this fluid- were
dissolved and intimately mixed with 1 gallon of a pe-
troleuni. hydrocarbon fuel, the resulting homogeneous
fuel cortairied 3 milliliters’ of tetraethyllead per galion
and 'had a lithium-to-1éad atom ratio of 0.575 to 1.

In compounding:

.

R
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Example 111

To an amount of a conventional tetraethyllead anti-
knock mixture equivalent to zbout 3 milliliters of tetra-
ethyllead was added ‘about 4.45 grams of lithium octyl-
acetoacetate having ‘a lithium content of approximately
3.14 per cent by weight. - The resulting blend was inti-
mately mixed, producing a fluid containing the following
percentages by weight of individual components: tetra-
ethyllead, :39.5; ethylene -dibromide, 11.5; ethylene -di-
chloride, 12.1; lithium octylacetoacetate, 35.6; and inert
ingredients, 1.3. When 12.6 grams of this fluid were
dissolved and intimately mixed with 1 gallon of a pe-
troleam hydrocarbon - fuel;, the resulting homogeneous
fuel contained 3 milliliters of tetraethyliead per gallon
and had a lithium-to-lead atom ratio of 1.32 to 1.

Example IV

To an amount of a conventional tetraethyllead anti-
knock mixture equivalent to about 3 milliliters of tetra-
ethyllead was added about 2.8 grams of lithium octyl-
acetoacetate having -a lithium content of approximately
3.14 per cent by weight. The resulting blend was inti-
mately mixed, producing a fluid containing the following
percentages by weight of individual components: tetra-
ethyllead, 45.6; ethylene dibromide, 13.3; ethylene di-
chloride, 13.9; lithium octylacetoacetate, 25.8; and inert
ingredients, 1.4. - When 10.9 grams of this fluid were
dissolved and-intimately mixed with 1 gallon of a pe-
troleum hydrocarbon fuel, the resulting homogeneous
fuel contained 3 milliliters of tetraethyllead per gallon
and had a lithium-to-lead atom ratio of 0.830 to 1. .

The foregoing specific examples are illustrative of the
methods of compounding typical improved antiknock
fluid and fuel compositions of the instant invention. Tt
is not intended that our invention be limited to improved
antiknock fluids of such proportions to provide 3 milli-
liters of tetracthyllead per gallon of fuel, for we have
found that we can provide fluids in such proportions to
provide amounts of tetraethyllead from between about
0.5 to about 6.0 milliliters per gallon of fuel.

To demonstrate-the effectiveness of our improved anti-
knock compositions in suppressing or eliminating deposit
induced autoignition or “wild ping,” we subject both a
hydrocarbon fuel treated in accordance with our inven-
tion and another portion of the same hydrocarbon fuel
treated with a conventional -antiknock mixture to a test
procedure involving the use of a single-cylinder CFR
knock test engine equipped with an L-head cylinder and
a “wild ping” counter which-records the total number
of “wild pings™ which have occurred during the test peri-
ods.. Such apparatus includes an extra spark plug used
as an ionization gap which is installed in a second open-
ing in the combustion chamber. A mechanical breaker
switch driven at camshaft speed is also provided which,
when closed, makes the “wild ping” counter ineffective for
the duration of the normal flame in the combustion cham-
ber. The breaker is open for 80 crankshaft degrees be-
tween -70° BTC and 10° ATC. If a flamefront induced
early in the cycle by deposits reaches the ionization gap
during this open period, the counter registers a “wild
ping,” regardless of the audible manifestations. During
normal combustion with ignition timing at TDC, the
flamefront reaches the ionization gap at 15 to 18° ATC
during the period wherein the points are closed, and no
count is made. ‘The actual test procedure consists essen-
tially of operating a single-cylinder CFR knock test en-
gine equipped with an L-head cylinder initially having a
clean combustion chamber under relatively mild cycling
conditions for deposit formation until an equilibrium with
regard to deposit induced autoignition is reached. The
effect of fuels treated in accordance with the instant in-
vention is determined by comparing the test results ob-
tained using the fuel treated with our improved antiknock
fluids to those obtained using a fuel treated with a con-
ventional antiknock mixture. = Since the “wild ping”

counter records the total number of “wild pings” which
have occurred during the test procedures, a quantitative
expression for the amount of deposit induced autoignition
is the number of “wild pings” per hour of operation. The
effectiveness of our improved antiknock compositions in

* virtually eliminating deposit induced autoignition will be

10

15

30

35

40

45

50

55

60

65

75

_tate, and 1.9 parts by weight of inert ingredients.

apparent from the following specific examples.
Example V

To 1 gallon of a commercially available fuel was added
an improved antiknock fluid in an amount equivalent to
about 3 milliliters of tetraethyllead, which fluid comprised
61.5 parts by weight of tetraethyllead, 17.9 parts by weight
of ethylene dibromide, 18.8 parts by weight of ethylene
dichloride, 4.4 parts by weight of lithium octylacetoace-
tate, and 1.9 parts by weight of inert ingredients. The
homogeneous treated fuel was then subjected to the test
procedure described heretofore, and the results were com-
pared with another portion of the same gasoline treated
with 3 milliliters of tetraethyllead in an antiknock fluid
comprising 61.5 parts by weight of tetraethyllead, 17.9
parts by weight of ethylene dibromide, 18.8 parts by
weight of ethylene dichloride, and 1.9 parts by weight of
inert ingredients. The fuel composition containing the
improved antiknock fluid produced 85.8 “wild pings” per
hour, whereas the identical fuel containing the conven-
tional" antiknock fluid preduced 118.1 “wild pings” per
hour. Thus, treatment of a petroleum hydrocarbon fuel
with an improved antiknock composition of our invention
resulted in a reduction of deposit induced autoignition
of 27.3 per cent.

. Example VI

To 1 gallon of a commercially available fuel was added
an improved antiknock fluid in an amount equivalent to
about 3 milliliters of tetraethyllead, which fluid comprised
61.5 parts by weight of tetraethyllead, 17.9 parts by weight
of ethylene dibromide, 18.8 parts by weight of ethylene
dichloride, 24.2 parts by weight of lithium octylacetoace-
tate, and 1.9 parts by weight of inert ingredients. - The
homogeneous treated fuel was then subjected to the test
procedure described heretofore, and the results were com-
pared with another portion of the same gasoline -treated
with 3 milliliters of tetracthyllead in an antiknock fluid
comprising 61.5 parts by weight of tetraethyllead, 17.9
parts by weight of ethylene dibromide, 18.8 parts by
weight of ethylene dichloride, and 1.9 parts by weight of
inert ingredients. The fuel composition containing the
improved antiknock fluid produced 31.9 “wild pings” per
hour, whereas the identical fuel containing the conven-
tional -antiknock fluid produced 118.1 “wild pings” per
hour, Thus, treatment of a petroleum hydrocarbon fuel
with an improved antiknock composition of our inven-
tion resulted in a reduction of deposit induced autoigni-
tion of 73.0 per cent.

Example V1I

To 1 gallon of a commercially available fuel was added
an improved antiknock fluid in an amount equivalent to
about 3 milliliters of tetraethyllead, which fluid comprised
61.5 parts by weight of tetraethyllead, 17.9 parts by weight
of ethylene dibromide, 18.8 parts by ‘weight of ethylene
dichloride, 24.2 parts by weight of lithium octylacetoace-
The
homogeneous treated fuel was then subjected to the test
procedure described heretofore, and the results were com-
pared with another portion of the same gasoline treated
with 3 milliliters of tetraethyllead in an antiknock fluid
comprising 61.5 parts by weight of tetracthyllead, 17.9
parts by weight of ethylene dibromide, 18.8 parts by
weight of ethylene dichloride, and 1.9 parts by weight of
inert ingredients. The fuel composition containing the
improved antiknock fluid produced 26.5 “wild pings” per -
hour, whereas the identical fuel containing the conven-
tional antiknock fluid produced 118.1 “wild pings” per
hour. Thus, treatment of a petroleum hydrocarbon fue] -
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with. .an improved antiknock composition of our inven-
tion resulted in a reduction of deposit induced autoigni-
tion..of 77.6 per cent.

Example VIII

To 1 gallon of a commercially available fugl WéISja‘dded :

an improved antiknock fluid in an amount equivdlent 6
about 3 milliliters of tetraethyltead, which fluid comprised
61.5 parts by weight of tetraethyllead, 17.9 parts by weight
of ethylene dibromide, 18.8 parts by weight of ethylene
dichloride, 55.4 parts by weight of lithium octylacetoace-
tate, and 1.9 parts by weight of inert ingredients. The
homogeneous treated fuel was then subjected to the -test

procedure déscribed heretofore, and the results were com-
pared with anotheér portion of the same gasoline treated.

with 3 milliliters of tetracthyllead in an-antiknock flvid

comprising 61.5 parts by weight of tetraethyllead, 17.9°

parts by weight of ethylene dibromide, 18.8 parts by
weight of ethylene dichloride, and 1.9 parts by weight of
inert ingredients. The fuel composition containing the
improved antiknock fluid produced 27.4 “wild pings” per
hour, whereas the identical fuel containing the conven-
tional antiknock fluid produced 118.1 “wild pings” per
hour. Thus, treatment of a petroleum hydrocarbon fus!
with an improved antiknock composition of our invention
resulted in a reduction of deposit induced autoignition
of 76.8 per cent.
Example 1X

To 1 gallon of a commercially available-fuel was added
an improved antiknock fluid in an amount equivalent to
about 3 milliliters of tetraethyllead, which fluid comprised
61.5 parts by weight of tetraethyllead, 17.9 parts by weight
of ethylene dibromide, 18.8 parts by weight of ethylene
dichloride, 34.9 parts by weight of lithium octylacetoace-
tate, and 1.9 parts by weight of inert ingredients. - The
homogeneous treated fuel was then subjeéted to the test
procedure described heretofore; and the results were com-
pared with another portion of the same gasoline treated
with 3 milliliters of teiraethyllead in an antiknock fluid
comprising 61.5 parts by weight of tetraethyllead, 17.9
paris by ‘weight of ethylene dibromide, 18.8 parts by
weight of ethylene dichloride, and 1.9 parts by weight
of inert ingredients. The fuel composition containing the
improved antiknock fluid produced 36.8 “wild pings” per
hour, whereas the identical fuel containing: the conveu-
tional antikmock fiuid produced 107.0 “wild.pings” per
hour. Thus, treatment of petroleum hydrocarbon fuel
with "an improved antiknock composition of our inven-
tion resulted in a reduction of deposit induced autoigni-
tion of 65.6 per cent.

The aforementioned specific examples are-illustrative
of the effectiveness of the gasoline scluble organic lithium
materials we can employ in our improved antiknock com-
positions. As -previously indicated, we can obtain
comparable results by employing in our improved anti-
knock compositions amounts of gasoline soluble organic
lithium materials such as lithivm porphines, lithium
phthalocyanines, lithium amides, lithium mercaptides, and
other lithium chelates such that the lithium-to-lead atom
ratio’is of the order of magnitude described-hereinbefore.

Although-: the laboratory test procedure described here-
tofore simulates engine conditions encountered under
road operation, we have found that the laboratory in-
strumentation utilized in the test procedure is -extremely
sensitive and. measures effects with more accuracy and
precision than can be detected under road- conditions.
Thus, for satisfactory road operation we can utilize im-
proved antiknock compositions which produce a reduc-
tion in deposit induced autoigniticn or “wild ping” in: the
order of approximately 70 per cent as determined by the:
laboratory test procedure. For other service, such as sta-
tionary engines and the like, compositions effecting less
than this reduction are effectlve

Without ‘being bound to a theory of the startling-effec-
tiveness of our improved antiknock comipositions, we be-
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lieve that a tenable explanation of this effectiveness re-
sulfs fromni -a’ combination of at least two concurrent - ef-
fects.” We believe that the presence of the organic lithium
materials- in our improved antiknock fluid compositions
altérs the oxidation process of the carbonaceous constitu-
ents ‘of the combustion chamber deposits, thereby reduc-
ing- thé kinetic energy released by this oxidation to a
point-at ‘which it is insufficient to initiate burning of the
mixturé.- More specifically, we believe that deposit in-
duced avtbignition is produced by burning or glowing of
deposits which in turn is-an exothermic process promoted
by-the"1éad compounds present in the deposits. We feel
that - the organic:lithium materidl in ‘our' improved anti-

knock"- compositions- or products of combustion of the"

lithium - material suppress the aforementionéd catalytic
action of the lead compounds by a poisoning mechanism.
In addition, we believe that the organic lithium materials
present in oiuir improved antiknock compositions concur-
rently increase the thermal conductivity of such deposits
by reducing their fusion ‘temperatures; whéreby the" de-
posit is physically changed from a highly porous thermal
insulator to a nom-porous, more dense mass having-su-
perior heat conduction’ properties.

We have found that we can employ diverse lead ‘anti-
knock compounds and organic’ halide corrective agents
or scavengers with equal effectiveness to’ those specifically
discussed heretofore. Thus; for example, we can employ
various organolead antlknock dgenfs as well-as diverse
corrective agents or- scavengers- such™ as; for example,
those disclosed in U. S: Patents 1,592,954; 1,668;022;
2,364,921; 2,398,281 2,479;,9007 2,479,901; 2,479,902;
2,479,903; and 2,496;983. In addifion to the foregomg,
we find that antioxidant compositions or stabilizers’ and
organic dyes and the like can be-successfully employed in
our improved antiknock fluid  compositions:

Many variations in the methods-of employmg our im:
proved antiknock compositions within the spirit and scope
of the instant invention will be apparent to thoseskilled
in the art. As indicated heretofore, we have found that
we can obtain comparable results by -adding the organic
lithium material directly to a' gasoline previously treatéd
with a conventional antiknock- mixture:

Having thus described the improved antiknock fluids
of our invention and-having shown the advantages-and
methods of employing: them, we do not intend that our
invention be limited except: w1th1n thee 'seope of ‘the’ fol-
lowing claims.

We claim: ‘

1. An antiknock composition- consisting essentially of
a lead alky! antiknock:agsnt-and- a-gasoline soluble or-
ganic lithium compound which' is free from :lithium-to-
carbon bonds, said compound being further characterized
by (a) having a-linking element between lithium' and car-

bon, said element being selected from the group c¢onsist--
ing of oxygen, nitrogen and:sulfur, and"(b) containing:

only elements szlected from' the group consisting -of- lithi-
um, carbon, hydrogen, oxygen, sulfur and nitrogén; and
organic lithium compound being present in amount such
that the lithium-to-lead atom ratio is between about 0.00T
to 1 and about 1.0 to 1.

2. An antiknock composition consisting: esséntially of
tetraethyllead and’a gasoline soluble organi¢ lithium com-
pound which' is free from lithium-to-carbon bonds, said

compound being further characterized by (a4) having a-

linking element between :lithium and carbon, said ele-
ment being selected from- the group consisting of oxygen,
nitrogen and sulfur, and (b) containing only elements
selected from the group comsisting of lithium, carbon, hy-
drogen, oxygen, sulfur and nitrogen; said organic lithium
compound beiny present in"amount ‘snch that the lithium-

to-lead atom ratio'is between about 0.007 to 1 and about-

10.0 to 1.

3. An antiknock- composition’ consisting’ essentially of
tetracthyllead and a gasoline soluble orgatic lithium com-
pound which is free from lithium-to-carbon’ bonds, said
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compound being further characterized by (a) having a
linking element between lithium and carbon, said element
being selected from the group consisting of oxygen, ni-
trogen and sulfur, and (b) containing only elements se-
lected from the group consisting of lithium, carbon, hy-
drogen, oxygen, sulfur and nitrogen; said organic lithium
compound being present in amount such that the lithium-
to-lead atom ratio is between about 0.5 to 1 and about
5.0 to 1.

4. Gasoline containing from between about 0.5 to
about 6.0 milliliters of tetraethyllead per gallon and a
gasoline soluble organic lithium compound which is free
from lithium-to-carbon ‘bonds, said compound being fur-
ther characterized by («) having a linking element be-
tween lithium and carbon, said element being selected
from the group consisting of oxygen, nitrogen and sulfur,
and (5) containing only elements selected from the group
consisting ‘of lithium, carbon, hydrogen, oxygen, sulfur

. and nitrogen; said organic lithium compound being pres-

ent in amount such that the lithium-to-lead atom ratio is
between about 0.001 to 1 and about 10.0 to 1.

5. The composition” of claim 2 further characterized
in that said organic lithium compound is a lithium chelate
compound. -

6. The composition of claim 2 further characterized in
that said organic lithium. compound is a lithium porphine
compound. ’

7. The composition of claim 2 further characterized in
that said organic lithivm compound is a lithium phthalo-
cyanine compound. )

8. The composition of claim 2 further characterized in
that said organic lithium compound is a lithium amide.

[
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9. The composition.of claim 2 further characterized in
that said organic lithium compound is' a lithium mer-
captide.

10. The composition of claim 4 further characterized
in that said organic lithium compound is a lithium chelate
compound.

11. The composition. of claim 4 further characterized
in that said organic lithium compound is a lithium por-
phine compound.

12. The composition of claim 4 further characterized
in -that said organic lithium compound is. a lithium
phthalocyanine compound.

13. The composition. of .claim 4 further characterized
in that said organic lithium compound is a lithium amide.

14. The composition of claim 4 further characterized
in “that said organic lithium compound is a lithium
mercaptide.

15. The composition of claim 4 further characterized
in that said organic lithium compound is a. lithium
chelate formed with a g-diketonic ester.

16. Gasoline containing from  between about 0.5 to
about 6.0 ml. of tetraethyllead per gallon and lithium
octylacetoacetate present in amount such that the lithium-
to-lead atom ratio is between about 0.5 to 1 and about
50to 1.
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