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This invention relates to a method for improv-
ing the stability of hydrocarbon distillates insofar
as color and gum formation are concerned. More
particularly the process concerns
methods of preventing deterioration of cracked
gasolines which may be stored over relatively
long periods of time in the presence of air.

The use of inhibitors to prevent the deprecia-
tion of olefin-containing hydrocarbon distillates
such as cracked gasoline has been practiced.
Such compounds as alkyl-substituted phenols,
aminophenols, fractions of wood tar distillate,
ete., have been added to cracked gasoline in rela-
tively minor quantities, of the order of 0.001-0.1%
to inhibit the formation of objectionable oxida-
tion products and prevent loss of color and anti-
knock properties of said gasolines during storage
periods. The use of inhibitors has replaced or
supplemented such forms of refining as acid-
treating, clay-treating and the like. The result

"has been a material saving in refining costs as
well as the conservation of substantial amounts
of gasoline which were formerly lost in the refin-
ing steps, .

The present invention offers a means of im-
proving the inhibiting properties of gasoline in-
hibitors and of effecting material savings in the
quantities of such material which may be re-
quired adequately to preserve the valuable prop-
erties of gasoline,

In one specific embodiment the present inven-
tion comprises a method for treating olefin-
containing hydrocarbon distillates: such as
cracked gasoline to preserve the valuable prop-
erties thereof which consists in adding to said
distillate a gasoline gum inhibitor together with
a relatively minor quantity of hydroxy alkylene
diamine.

These compounds have the general structural

formuia
H (I)H ki
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wherein ¢ and &’ are integers. A representative
compound is 1,3-diaminopropanocl.

The present class of compounds are used in
. combination with recognized gasoline gum in-

hibitors such as N-substituted alkyl amino- :

phenols, alkyl phenols, substituted phenol ethers,
fractions of wood tar distillate boiling in the

range of 240-280° C,, and others. The compounds’

of this invention may be added to the gasoline
separately or simultaneously with the gum in-
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hibitor, or may be mixed with the gum inhibitor
and the mixture added to the gasoline. -

The quantity of hydroxyalkylene diamine com-
monly used in the gasoline is of the order of
0.0001-5.01% by weight thereof. The exact quan-
tity required is a function of the inhibitor with
which it is used and of the gasoline as well as the
desired stability of the gasoline treated. The
compounds of this invention are not of them-
selves gum inhibitors and the effect observed is
not, therefore, the additive effect such as might
be expected by the joint use of two gasoline gum
inhibitors.

When the present types of compounds are add-
ed alone to cracked gasoline in amounts up to ap-

-proximately 0.1%, little or no increase in the oxy-

gen bomb induction period is to be observed and
storage tests indicate that no protection is ob-
tained for the gasoline under storage conditions.
However, when used with an inhibitor, the in-
duction period with a given quantity of the in-
hibitor is markedly increased and with the more
effective compounds of this invention, more than
equal weight percentages of the inhibitor can be
replaced without suffering a loss in inhibitor
potency. ‘This will be brought out more fully in
the example to be given later.

The compounds of this invention are not neces-
sarily exactly equivalent in their effects and it
should be understood that they cannot neces-
sarily be used to replace one another in the com-
posite inhibitor with equal effects either on a
weight or a molal equivalent basis.

The following example is given to illustrate.
the usefulness and practicability of the process,
but should not be construed as limiting it to the
exact conditions or compounds given therein,

A Pennsylvania cracked gasoline was treated
with a gosline gum inhibitor comprising N-butyl
aminophenol in concentrations of 0.01%. The
gasoline thus treated had an oxygen bomb induc-
tion period of 330 minutes. When 0.01% of 1.3~
diamino propanol was added to the inhibited
gasoline, the induction period was 616 minutes.
YWhen the 1,3-diamino propanol was added to the
gasoline without gum inhibitor present, the in-
duction period was the same as that of the orig-
inal uninhibited gasoline, namely 95 minutes.

I claim gs my invention:

1. A process for treating olefin-containing
hydrocarbon distillate to prevent depreciation
thereof which comprises adding to said distillate

.a gasoline gum inhibitor and an hydroxy alkylene

diamine. . i
2. A process. for treating cracked gasoline fo



2

prevent depreciation thereof which comprises
adding to sald gasoline s gasoline gum inhibitor
and a compound of the following general strie-
ture:

L 0H /H
N—-—(CH:):——J)—(CH:):—N :
/ ] N
H H H
wherein z is an integer.

3. A process for {reating cracked ga.solme to
prevent depreciation thereof which comprises
adding to said gasoline g gasoline gum inhibitor
and a minor quantity of 1,3-diaminopropanol.

4. A process for treating cracked gasoline to
prevent depreciation thereof which comprises
adding thereto a gasoline gum inhibitor and an
amount of an hydroxy alkylene diamine within
the lmits of approximately 0.0001-0.01% by
weight of the gasoline.

5. A process for treating cracked gasoline (o
prevent depreciation thereof which comprises
adding thereto & gasoline gum inhibitor in
amounts of approximately 0.001-0.1% apnd an
amount of an hydroxy alkylene diamine within
the limits of approximately 0.000i-0.01%, both
by weight of the gasoline.

6. A process for treating cracked gasoline to
preven; depreciation thereof which comprises
adding to said gasoline s gasoline gum inhibitor
consisting of an N-substituted-alkyl aminophe-
nol and an hydroxy alkylene dismine.

7. A process for treating cracked gasoline to
prevent depreciation thereof which comprises
adding to said gasoline & gasoline gum Inhibitor
consisting of & wood tar fraction boiling within
the limits of approximately 240-280° C. and an
hydroxy alkylene dismine.

8. An inhibitor for cracked gasoline compris-
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ing essentially a snixture of a gasoline gum in-
hibitor and an hydroxy elkylene diamine.

8. An inhibitor for cracked gasoline which
comprises essentially z mixture of & ga,soline
gum {nhibitor and 1,3-diaminopropanol.

10. An inhibitor for cracked gasoline which
comprises essentially a mixture of an IN-substi-
tuted-alkyl aminophenol with an hydroxy alkyl-
ene dismine.

il. An inhibitor for cracked gasoline which
comprises essentially & mizbure of 2 wood tar
distillate boiling within the limits of approxi-
mately 240-280° C. and an hydroxy alkylene di="
amine. :

12. A composition of matter useful for inhih-
iting the oxidation of unstable organie substances
such as olefin-containing hydrocarbon distillates
which comprises a mixture of an antiozidant
with an hydroxy alkylene diamine,

13. A composition of matter useful for pre-
venting the oxidation of unstable orgapic sub-
stances which comprises & mizture of an antl-

oxidant with 1,3-diamino propanol.

14. In the art of stabilizing olefinic distillates -
against deterjoration by the addition of gum in-
hibitors thereto, the method of increasing the
gum inhibiting potency of the inhibitor which
comprises incorporating into the olefinic distil-
late, in addition to the gum inhibitor, & rela-
tively small amount of s hydroxy alkylene di-
amine. .

i5. A stabilizing agent suiteble for refarding
gum formation in olefinic distillates comprising
a phenolic gum inhibitor and an amount of &
hydroxy alkylene diamine such as to increase the
inhibiting potency of the phenolic inhibitor.
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