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mised in evaluating fuels, and since the valve
action is vital to proper engine operation, this

* phase of the matter deserves special attention.

With a view to mitigating the before-
mentioned problems, it is an object of this
invention to provide leaded liquid motor fuels
to which have been added organic boron com-
pounds not hitherto used for the purpose.

Organic boron compounds, i
stable under many conditions of use, are

- usually of relatively high molecular weight

and have a relatively low boron content. As
such, they are not adapted for many uses

where their suitability depends on a high

proportion of boron in the compound. In
addition, organic boron compounds which do
have a substantialjy#boron content, as a class,

. are generally unstable and do not sausfactonly

resist oxzidation or hydrolysis.

The boron compounds proposed for use
in accordance with the present invention have
the advantage of a relatively high boron con-
tent and, at the same time, are parncularly

theyare.
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‘The compounds used in the fuel of the of the low boiling points of many of the 25

invention may be made by reacting two mols
of boric acid with three mols of the corre-
spondjng alpha glycol having the formula

3 L
HO - C - C -OH
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. or7thebeta glycol having the formula
T T
HO=C«C ~C - OH

., in which formulag the unattached valencies
T 100 are linked to hydrogen or to the straight chain
"~ or branched alkyl radicals, to provide a total
.4 of 3 to 20 carbon atoms in the glycol. .
.\--\_"Of"c’gurse, in the case of the asymmetric
“~: -borofi’ compounds, either equimolar quantities
15 of three ngools of a 2:1 molar mixture of
two glycols will be reacted with boric acid
_ instead of using a single glycol as in the
. preparation of compounds in which each R
p o has the same significance.
. 20  The materials are reacted at mildly elevated
. temperatures until the water of reaction which
is required to be split off is vaporised from
the reaction mixture. All the water can be
removed by simple boiling. However, because

compounds a certain amount may be lost
due to volatilisation during the removal of

water., For this reason the complete removal

of water from the reaction systern may pre-
ferably be effected by means of fractional
distillation or azeotropic fractional distillation
which permits the removal of the water with
2 minimum loss of the reaction product. The

" water of reaction removed may be accurately
- measured so that the formation of the desired
compound may be readily controlled.

Advantages of the boron compounds to be
used according to this invention are that they
are liquids and that they react readily with
water, unlike their hydrolysis products which
are solids and do not readily hydrolyse fur-
ther. The boron compounds of this invention,
being themselves liquid, can readily be added
as such to gasoline by conventional metering
and blending operations, without the neces-
siy of first dissolving them in 2 solvent;
furthermore, they will react with any water

present in the gasoline, so removing such:

water therefrom, without precipitation of the

_hydrolysis product which although normally
solid is also soluble in the gasoline.

The compounds of this invention when in

- pure form, may, on exposure to moisture

form a certain amount of solid product and
even though this product is soluble in gasoline,
the presence of solids would make it more
difficult to blend the boron additive into the
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tetracthyl- lead in amount up to 6 cc., but
from 1/2 cc, per United States
gallon, and a halide scavenging agent. The
latter may be 1 theory of ethylene dichloride
and 1/2 theory of ethylene dibromide (the so-
called “motor mix” or MM) or 1 theory
of _etl,zylene dibromide (the so-called “ aviation
mix” or AM). By “theory” is meant the .
stoichiometric amount of ‘the ethylene  di-
halide for combination with all of the. lead
as lead halide. The AM is préferred since
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there results a better overall effect in engine
performances. The gasoline may contain any
of the usual adjuncts such as anti-oxidants,
solvent oils or alcohols. .
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2. Gasoline as claimed in claim 1, wherein
each R is an alkylene radical having not more
than ‘4 carbon atoms. . '

3. Gasoline as claimed in claim 1 or 2,
wherein each R is a straight chain - alkylene

- rfadical having 4 carbon atoms.
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