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4 Claims;

This invention relates to motor fuels and has
to do particularly with the mantfactire of a
totor fuel of impfoved antiknodk value,

Ordihary motsf fuels of the pasoline typs con-
tain & c¢omplex mixtire of hydroearbong which
vary in dntiknock valus. Some of these hydro-
¢éarbons are very -high in antikhoek broperties,
- While others are relatively low. Mixtures of such
hydrocarboris of iow and high arntiknock valie

havé shown antiknock values of the blend sub--

stantially below average of the antiknock values
of the respective hydrocarbons. This indicates
that there is an incompatibility with respect to
antiknock properties of hydrocarbon metures
such as occur in gasoline.

For example aromatic hydrocarbons have a
high antiknock value but, when these hydrocar-
bons are blended with straight chain paraffin
hydrocarbons, particularly the higher molecular
weight normal paraffins, such as oceur in the
higher boiling fractions of gasoline, there is ah
unexpected depreciation in the antiknock value
of the aromatics. Thus the octane number of
benzene alone is about 111.6 whereas in blends
of ordinary gasoline the blending antiknock num-
ber of a 50% blend of benzene is about 85 as
tested by the C. F. R. M. method.

The reasons for this incompatibility are not
" fully understood but it is thought that it may be
due to the oxidation of the less stable low anti-
knock hydrocarbons, whereby the more stable,
high antiknock hydrocarbons are reacted upon
below their normal combustion temperature.

It has been found that an improved motor fuel
may be obtained by blending aromatic hydrocar-
bons with a more stable type of paraffin hydro-
carbons, such as isoparaffins and low molecular
+weight normal paraffins. The following data
show the octane number of certain hydrocarbons
and blends thereof with benzene:

. Blending
Composition Oc’;a.“ﬁ'l\rﬁ'_ %?ga%‘;
benzene
1009 isopentane.....__.___.__._.._________ 8.4 [ ____.____
50% isopentane and 509, benzéne. .. . 91.6 93.8
100% commercial iso-octane. . _._______..__ 96.3 [-o_.ooiill
50% commercxal iso-octane and 509 ben-
.................................... 95.8 95.3
100% normal pentane. ... ._..._.....___ 60 |....o.: Lo
50% normal pentane and 50% benzene_.___ 78 96

It will be noted from the above data, wherein
benzene is blended with certain selected hydro-
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benzene is about 95, as com'pared with 85 wheh
the behzene is blended with ordinary gasoline,

In accordance with the invention, an improved
motor fuel is obtained by blending aromatic hy-
drocarbons with isoparafiin hydrocarbons of gas-
oling boiling range and low molecular weight hot-
mal parafiins of less than 6 carbon atoms, for
example parafing of 4 to 5 carbon atoms.

The aromatic hydrocarbons may be substan-
tially pure aromatics, such 4s behzene of toluetie.
The aromatic hydrocarbons may be obtained
from an aromatic fraction boiling above about
160° F. of cracked gasoline by solvent extracting
the aromatics with a suitable solvent such as
sulfur dioxide or any other solvent having prop-
erties for selective extraction of the aromatics.

The isoparaffin hydrocarbons may be substan-
tially pure isoparaffins, such as iso-octane. The
isoparafiin hydrocarbons are preferably com-
mercial products such as an alkylation gasoline
or a hydrogenated polymer gasoline. The alkyla-
tion gasoline is prepared by the alkylation of low
boiling isoparaffins, such as isobutane or isopen-
tane with olefins, such as normally gaseous ole- °
fins or polymers thereof, in the presence of an
alkylation catalyst, such as sulfuric acid and alu-
minum chloride. 'The hydrogenated polymer
gasoline is produced by the hydrogenation of
polymers resulting from the selective polymeriza.-
tion of iscbutylene or interpolymerization of iso-
butylene and normal butylenes. The alkylation
gasoline or the hydrogenated polymer gasoline
may be a broad boiling range liquid fraction with
an endpoint up to 400° F. or it may be a lighter
cut, such as 311° F. endpoint fraction.

In the case where the broad boliing range frac=
tion is employed, or in any other case where
found desirable, the blend of the aromatic frac-
tion with the alkylation or hydrogenated polymer
gasoline may be adjusted as to its light end boil-
ing range by the addition, preferably, of a de-
sired proportion of Cs or Cs, or a mixture of Ca
and Cs saturated paraffin hydrocarbons, which
may be obtained from the stabilization or debu-
tanization of natural or straight run gasoline.

By way of further examples of the present in-
vention, an alkylation motor fuel gasoline, hav-
ing a hoiling range of approximately 95° to 400°
. blended in the proportion of 75-25% by vol-
ume with 25-75% of an Edeleanu extract of a
cracked gasoline having a boiling range of ap-
proximately 160° to 400° ¥, produces a motor fuel
of unusually high C. F. R. M. octane of the order
of 90-95 with satisfactory distillation character-

carbons, that the blending octane number of the 55 istics and Reid vapor pressure. Similarly, a light



end of natural gasoline consisting essentially of
C: and Cs hydrocarbons blended in the propor-
tion of 10-15% by volume with 70-60% of a simi-
lar Edeleanu extract and 20-25% of hydrogenated

polymer gasoline produces a motor fuel of good .

octane of the order of 80-85 with suitable dis-
tillation characteristics and Reid vapor pressure.

Obviotsly many modifications and variations of
the invention, as hereinbefore set forth, may be

made without departing from the spirit-and scope
thereof, and therefore only such limitations '
should be imposed as are indicated in the ap-

pended claims,
I claim:

1. A motor fuel compnsmg 3 blend of a sub- ‘

stantia] and effective proportion not in excess of
about 75% of an aromatic hydrocarben boiling
within the gasoline boiling range with at least

25% of a synthetic saturated paraflinic gasoline

fraction consisting essentially of isoparaffinic hy-
drocarbons including iso-octane, said motor fuel
being substantially free from normal paraffin hy-
drocarbons of higher molecular weight than nor-
mal pentane such that the blending octane num-
ber by the C. F. R.. M. method of a 50% blend
of benzene with the saturated parafiinic com-
ponents of the fuel is at least about 93.8.

2. A motor fuel in accordance with claim 1,
wherein the synthetic saturated paraffinic gaso-
line fraction is a hydrogenated polymer gasoline.
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3. A motor fuel of high anti-knock value com-~
prising a blend of a substantial proportion not
in excess of about 50% of an aromatic hydrocar-
bon boiling within the gasoline boiling range with
at least 50% of a saturated paraffinic gasoline
fraction of broad boiling range and consisting
essentially of a synthetic mixture of isoparaffinic
hydrocarbons " including iso-octane, said motor

“fuel being substantially free from normal paraffin

hydrocarbons of higher molecular weight than

. ‘normal pentane such that the blending octane
_.number by the C. F. R. M. method of a 50%

blend of benzene with the saturated paraffinic

-.components of ‘the fuel is at least about 93.8.

. 4. 'A motor fuel containing, as the only non-
metallic hydrocarbon constituents thereof, a blend
of a substantial and effective proportion not in

. excess of about 50% by volume of an aromatic

hydrocarbon boiling within the gasoline boiling
range, and at least 50% by volume of a satu-
rated paraffinic gasoline fraction of broad boil-
ing range, the C¢ and higher hydrocarbons of
said fraction consisting essentially of a synthetic
mixture of isoparaffinic hydrocarbons including
iso-octane selected from the group consisting of
hydrogenated polymer gasolme and isoparaffin-
olefin alkyla.te ‘'said motor fuel being substantial-
1y free,from normal paraffin hydrocarbons of
hlgher molecular we1ght than normal pentane.
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