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This invention relates to the treatment of hy-
drocarbon motor fuels and more particularly to
the incorporation in the motor fuel of substances,
known as inhibitors or antioxidants, which act

5 to retard deterioration of the motor fuels.

It is known that hydrocarbon motor fuels pro-
" duced in the cracking.of petroleum havé an
undesirable tendency to undergo deterioration on

storage with loss in such valuable properties as’

10 light color, low gum content and antiknock value,
the deterioration being due principally to oxida-

tion and being accelerated by the photochemical

. action of light. Straight run gasolines, on the -

other hand, do not ordinarily have the same

15 undesirable tendency to deteriorate, although -
blended stocks containing cracked gasoline and -

straight-run’ gasoline usually show the undesir-
.able tendency to deteriorate. Similar fractions
of hydrocarbon distillates produced by the distil-
lation of hydrocarbonaceous materials other than
petroleum frequently also show a tendency to
deteriorate upon storage. :

Tt has been found that such deterioration of
hydrocarbon motor fuels can be retarded to a
greater or lesser degree by incorporatinig in the
mator fuel certain phenols, aminophenols and/or
phenylene diamines. The majority of such in-
hibitors are solid substances which are not highly
soluble in hydrocarbon motor fuels and at best
dissolve but slowly in the fuel. Accordingly, it is
difficult to obtain a uniform distribution of the
inhibitors in the motor fuels without resorting to
time-consuming: methods of violent agitation of
the motor fuel stock being treated. Furthermore,
where huge quantities: of gasolines are being
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stabilized with such inhibitors on a commercial

scale, any methods involving violent.agitation are
wholly impractical. AR N

Tt is essential in large scale oﬁerations to be
able to blend the inhibitors into the motor fuels
in & manner which permits a rapid uniform dis-
tribution of the inhibitor throughout the motor
fuel. Any uneven distribution of the inhibitors
throughout the treated stock is clearly undesu«
45 gaple. 3
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From the practical standpolnt “of handling

motor fuels during the treatment thereof with in-
hibitors, it is usually most desirable to feed the
inhibitors continuously or. intermittently into a

50 flow of the fuel. However, the aforesaid solid

inhibitors do not ordinarily rapidly dissolve and .

distribute themselves uniformly throughout -the
‘motor fuel when incorporated in this manner.
For this reason, it has been proposed to employ
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mobile solutions of the inhibitors which can be
fed into the flow of gasoline.

Among other solvents which have been pro-
posed for this purpose is methyl alcohol. Methyl
alcohol is a good solvent for the aforesaid in- §
hibitors and does not have & seriously deleteri-
ous effect on the inhibiting potency of the in-
hibitors. ‘While methyl alcohol is a good solvent
for the inhibitors, it does not have an especially
good dispersive action on the .inhibitors in the 10
gasoline and is not fully satisfactory where water
is encountered in the gasoline, such as is ordi-
narily the case under actual storage conditions.
The butyl alcohols are not a particularly good
solvent for the aforesaid inhibitors (e. g. the in~ 15
hibitors tend to separate from solution at lower .
temperatures) but have a better dispersive action
on the inhibitors than does methyl alcohol. How-
ever, again, the butyl alecohols are not fully satis-
factory where water is encountered in the gaso- g9
line. -

It has been proposed to employ a combina-
tion of methyl alcohol and a butyl alcohol as a
solvént. -However, such a combination, while
serving to combine the good solvent powers of the gg
methyl alcohol with the good dispersive action of
the butyl alcohols does not avoid the difficulties .
encountered when dealing with wet gasolines.
Purthermore, in order to.arrive at solution which.
gives a low cold test (i. e. a solution which does 3¢
not lose mobility, and from which the inhibitors
do not tend to separate at low temperatures), it
is necessary to employ a major proportion of

_ methyl alcohol in the combination, so that the

dispersive action of the butyl alcohols is. only 35
utilized to a relatively small extent.

Isopropyl alcohol is a better solvent. than the
‘butyls for the aforesaid inhibitors and has a
good dlspersive action on the inhibitors in the
gasoline. - Furthermore; isopropyl alcohol solu- 40
tions are not troublesome when wet gasolines are
encountered. However, isopropyl alcohol solu-
tions will not stanfl low cold tests, i. e. at tem- ~
peratures of about —40° F., the ispropy! alcohol '
solutions become troublesomely viscous and there 45

* is some -tendency for the inhibitors to separate

from solution.

I have now found that unlike butyl alcohol.
solutions, isopropyl alcohol solutions ecan  be’
made to withstand low cold fests by incorpora- '50
tion therein of, not a major proportion, but a

_relatively small amount of methyl alcohol, so that

the dispersive action of the isopropyl alcohol on.
the inhibitors is not _greatly depleted. I have
further found that ethyl alcohol can be em- 66
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ployed in place of methyl alcohol although less
afdvantageously. -‘Thus, as solvents for phenolic,
‘aminophenolic and phenylenediamine inhibitors,
I employ, according to my invention, a mixture
5 of alcohals comprising not more than about 20%
by volume of methyl of ethyl alcohol and at least
about 80% by volume of isopropyl alcohol. . Ad-
vantageously at least about 5% by volume of

methyl or ethyl alcohols is employed, and most

advantageously, a mixture comprising about 10
.to about 20% by volume of methyl alcohol and
‘the remainder of isopropy! alcohol is- -employed.
Such solutions readily disperse in. hydrocarbon
motor fuels and have good cold tests.

The following examples are offered to illustrate
typical solutfons which I employ in praeticing my
invention. These examples are not intended to
limit my invention. .
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Ezxample I :
2. . - ' s Grams
Isopropyl alcohol_ 25
Methyl alcohol__... . - b
N-monomethyl-p-aminophenol _.__._._._____ 25

25 . Ezample IT
o . Grams
Isopropyl alcohol 25
Methy! alcohol... : - 5
N-monobenzyl-p amlnophenol _____________ 25
% E:namplc g

’ Grams
Isopropyl alcohol 25
Methyl alcohol ]
85 N-monohutyl-q:—a.minophennl 25

Ezample IV . .
Grams
Isopropyl alcohol . 25
.Ethyl alcohol . - 5
N-monbbutyl-p-ammophenol _______ S, - 25
Ea:ample v ’ _
Grams-

A mixture conslsting of ahout 929% by
weight of N-(n-primary-butyl)-p-amino-
phenol and about 8% by weight of N,N’-
di - (n~primary - butyl) - p - phenylenedi-

48

. amine 493
mopropyl alcohol__.. - - 4.9
Methyl -3 111)4 Vo) I 5.3

Such a solution ‘which contains about ‘10%by
volume of methy! alcohol and about 90% by vol-
~ -ume of isopropyl alcohol, when cooled to —40° F,
- 55 did not ecrystallize. On the other hand the fol-
lowing prior art solution crystallized at . abogt

+ 5° F.
Grams
A mlxture conslstlng ot about 92%by
welght of N-(n-primarybutyl)-p-amino-
phenol and about 8% by weight of N,N’-
di - (n - primarybutyl) - p- phenylénedi - .

- -amine. . 14
- Isobuty! alcohol - 154
. 65 Methyl -alcohol - ' - 817

Ordinarily, I have found 1t advantageous- to

- make up the solutions of inhibitors in my new
solvents, employing about one part by weight
of the mhlbitor to one by weight of the solvent.
0 Other ratios of solvent to inhibitor can be em-

‘ployed.

-Sufficient  of the solution of the mhibltor'

should be incorporated in the ‘gasoline to give
- & concentration of inhibitor in the gasoline
75 which will substantially retard deterioration of
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the gasoline, Ordinarily a concentration of in-
hibitor of from about 0.01 g. fo about 1.0 g. per

1,000 g. of motor fuel, 1. e. from about. 0.0019% -

to about 0.1% by weight will suffice. The most

-useful and economical concentration of inhibitor

will, of course, vary from inhibitor to -inhibitor
and motor fuel to motor fuel. The most ad-
vantageous concentration of inhibitor is, of
course, readily determined by making theé ordi-
nary tests and .observations customarlly em-
ployed in the art.

As phenol inhibitors, which are. especially use-

10

ful in conjunction with my new solvent, hydro-

quinone, diamyl-hydroquinone afid catechol may
be mentioned. As aminophenolic. inhibitors,
N-alkyl-p-aminophenols, e. g. N-methyl-, N-
benzyl-, N-n-primarybutyl, N-isobutyl-,
amyl-, N-n-primaryamyl, N-hexyl-,
N-octyl-, and N—cetyl-p-anﬂnophenols, are espe-
cially- useful in conjunction with my new sol-
vent.- As phenylenediamine inhibitors, N,N’~di-
alkyl-p-phenylenediamines, e. g. N,N’-di-(n-pri-

~marybutyl) and N,N’-diisoamyl-p-phenylenedi-

amines, are especially useful in conjunction with
my new solvent. Mixtures of N-alkyl-p-amino-
phenols and N,N’-dialkyl-P-phenylenediamines,
particularly these ' containing a. majority of
N-alkyl-p-aminophenols, are especially useful in
conjunction with my new solvents. Mixtures of
N-alkyl-p-aminophenols and = N,N’-dialkyl-p-
phenylenediamine are described for example in

N-iso- -
N-heptyl-, .:
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the copending application of Harold Von Bramer -

" and’ Albert C. Ruggles, Serial No. 96,467, filed
August 17, 1936 (now U. S, Patent No. 2,163,640,

dated June 27, 1939).
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What I claim as- my mvention and desire to

be secured by Letters Patent of the United
States is:

LA deterioratlon/inhlbitor for a hydrocarbon
motor fuel comprising a-solution of an inhibitor
capable of inhibiting deterioration of hydrocar-

bon motor fuels and selected from the group con-

sisting of phenols, aminophenols and phenylene-
diamines, the solvent of said solution comprising
not more than about 20% by volume of an alco-
hol selected from the group consisting of methyl
and ethyl alcohols, 'and at least about 80% by
volume of isopropyl alcohol." ]

2, A deterioration inhibitor for a cracked gaso-
line comprising .a solution of an inhibitor capa-

. ble of inhibiting deterioration of cracked gaso-
- line -selected from the group consisting of phe-

nols, aminophenols and phenylenediamines, the
solvent of said solution comprising not more than
about 20% by volume of an ‘alcohol selected from
the group consisting of methy! and ethyl alco-
hols and at- least about 80% by volume of iso~
propyl alcohol.

. 3. A deterioration lnhibitor for a cracked gas- :
oline comprising & solution of an inhibitor capa-
ble of inhibiting.deterioration of cracked gaso-

line selected from the group consisting of phe-

nol, amino phenol and phepylenediamine inhibi-

tors, the solvent of said solution comprising not
more than about 20% by volume of methyl alco-
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hol ‘and at least about 80% by volume of iso-

propy! alcohol.

4. A deterioratlon inhlbltor for cracked gaso-

line comprising a solution of a N-alkyi-p-amino-

-phenol inhibitor the solvent of said solution

comprising about 10 to about 20% by volume of
methyl alechol and about 90 to. about 80% by
volume of isopropyl alcohol, : )

70 .

- 8. A deterioration inhibitor for & cracked gaso-

line comprlslng 8 solution of a N,N'-dlalkyl-p-

18
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phenylenediamine inhibitor, the solvent of said
solution comprising about 10 to 20% by volume
of methyl alcohol and about 90 to about 80%
by volume of isopropyl alcohol. o

6. A deterioration inhibitor for a cracked gas-
oline comprising a solution of & N-alkyl-p-ami-
no-phenol capable of inhibiting deterioration of
cracked gasoline and in which aminophenol the

alkyl group contains at least four carbon atoms, "
and a substantial proportion, based on the -

amount of the aminophenol, of a N,N’-dialkyl-
p-phenylenediamine in which each alkyl group
contains at least four carbon atoms, the solvent
of said solution comprising about 10 to 20% by

3

volume of methyl alcohol and from about 90 to
about 80% by volume of isopropyl alcohol.

7. A method for stabilizing cracked gasoline
against deterioration which comprises adding to

. the gasoline & solution of an inhibitor capable

of inhibiting deterioration .of hydrocarbon mo-
tor fuels and selected from the group. consisting
of phenols, aminophenols and phenylenedi-
amines, the solvent of sald solution comprising
not more than about 20%
hol selected from the group consisting of methyl
and ethyl alcohols, and abt least 80% by volume -

of isopropyl alcohol. .
JAMES C. WHITE.

by volume of an alco- 10




