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This invention relates to a method for improv 
ing the stability of hydrocarbon distilates inso 
far as color and gum formation are concerned. 
More particularly the process concerns improved 
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 distillates, 
etc., have been added to cracked gasoline in 
relatively minor quantities, of the order of 
0.001-0.1% to inhibit the formation of objection 
able oxidation products and prevent loss of color 
and antiknock properties of said gasoline during 
storage periods. The use of inhibitors has re 
placed or supplemented such forms of refining 
aS acid-treating, clay-treating and the like. The 
result has been a material saving in refining 
cost as well as the conservation of substantial 
amounts of gasoline which were formerly lost 
in the refining steps. 
The present invention offers a means of in 

proving the inhibiting properties of gasoline in 
hibitors and of effecting material savings in the 
quantities of such materials 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 of treating olefin-con 
taining hydrocarbon distillate and particularly 
cracked gasoline to preserve the valuable prop 
erties thereof which consists in adding to said 
hydrocarbon distillate a gasoline gum inhibitor 
together with a relatively minor portion of a 
substituted alkylene diamine wherein the sub 
stituent group comprises an amino-alkyl group. 
These compounds have the general structural 

formula, 
R R 

wherein.R may be a hydrogen atom or may com 
prise an amino alkyl group, R is an amino alkyl 
group and ac is an integer. Representative com 
pounds are diethylene triamine, triethylene, 
tetramine, tetraethylene pentamine, etc. 
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 
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The compounds of this invention may be added 
to the gasoline separately or simultaneously with 
the gum inhibitor, or may be mixed with the 
gun inhibitor and the mixture added to the 
gasoline. - 

The quantity of the amino-alkyl-substituted 
alkylene diamine which is commonly used in 
gasoline is of the order of 0.0001-0.01% by weight 
of the gaSoline. The exact quantity required is 
a function of the inhibitor with which it is used 
and the gasoline to which it is added, and is 
directly dependent upon the desired stability of 
the gasoline. In any event, the total weight of 
the inhibitor plus the amino alkyl-substituted 
diamine to yield a given storage stability as in 
dicated by the oxygen bomb induction period is 
less than the corresponding amount of the in 
hibitor alone to give the same induction period. 
The compounds of this invention are not of 

themselves gasoline gun inhibitors and the effect 
observed is not the additive effect which might 
be expected by the joint use of two known gum 
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inhibitors. When the compounds are added 
alone to cracked gasoline in amounts up to ap 
proximately 0.1%, little or no increase in the 
Oxygen bomb induction period is to be observed 
and storage tests indicate that no protection is 
obtained for the gasoline under storage condi 
tions. However, when used with an inhibitor, 
the induction period with a given quantity of a 
gun inhibitor is markedly increased and with 
the more effective compounds of this invention, 
more than equal weight percentages of the in 
hibitor can be replaced without suffering a loss 
in inhibitor potency. This will be brought out 
more fully in the examples to be given later. 
The compounds of this invention are not 

necessarily exactly equivalent in their effects and 
it should be understood that they cannot neces 
Sarily be used to replace one another in the 
composite inhibitor with equal effects either on 
a weight or a molal equivalent basis. 
The following examples are 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. 

ExAMPLE1 
A Pennsylvania cracked gasoline was treated 

With a commercial gum inhibitor comprising N. 
butyl aminophenol in 0.01% concentration. To 
the gasoline so inhibited was added 0.01% of 
various compounds representative of this inven 

ethers, fractions of wood tar distillate and others, 55 tion. The oxygen bomb induction period of the 

  



2 
gasoline was then determined. 
shown in the following Table I. 

Table I 

The results are 

Compounds added (0.01%) Induction 5 
period 

Minattes 
Blank----------------------------- - - - - - - - - - - - - - - - - - 95 --0.01% N-butyl aminophenol inhibitor---------------- 340 0. 

Diethylene trianine----------------- 640 
Triethylene tetrainine----- 600 
Tetraethylene pentainine--- 605 

The compounds alone without the gum in 
hibitor gave induction periods ranging from 90 
105 minutes, showing that they had no gum 
inhibiting value. It will be noted that in com 
bination with the gum inhibitor, however, a 
marked improvement in the induction period 
was obtained with all of the compounds tested. 
This effect is further indicated in the following 
Table II, which shows the amount of N-butyl 
aminophenol which may be replaced by diethyl 
ene triamine in the Pennsylvania Cracked gaSO 
line. Table II 
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Per cent of the diethylene trianine added Percent N-butyl 
O 

Rita, 0.0000.000.0020.003 0.004 0.005 0.006 0.003 0.010 80 

0.010----- 330 400 460 495 520 545 ------......... 
0.009.----- 295 : 370 415 
0.008.--- 275 380 395 
0.007---- 260 355 385 35 
0.008----- 240 320 355 
0.005----- 230 290 305 
0.004----- 185. ------ 280 285 35 330 ----- 
0.003----- 165 ------------------ 240 280 275 285 ----- 
0.002----- 150------------------ - - - - - - 20 

It will be observed that the mixture of gum 
inhibitor and the diethylene triamine is more 
than equivalent to the combined weight of the 
two in the form of gum inhibitor alone. 

EXAMPLE 2 
A commercial gum inhibitor consisting of a 

fraction of wood tar distillate boiling within the 
range of approximately 240-280 C. Was used in 

... a Pennsylvania cracked gasoline with and with 
out various quantities of added diethylene tri 
amine which was chosen as being representative 
of the compounds of this invention. The orig 
inal gasoline without added inhibitor had an in 
duction period by the oxygen bomb method of 
90 minutes. In Table III are shown the effects 
of the wood tar distillate inhibitor in concen 
trations of 0.01-0.06% with and without di 
ethylene triamine in concentrations of 0.0001 
0.01%. It will be noted that the addition of as 
little as 0.0001% of the diethylene triamine to 
the gasoline inhibited with 0.04% wood tar in 
hibitor yields a gasoline of greater stability than 
can be obtained with 0.06% of the inhibitor alone. 

The 
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Per cat 
wood tar 
distillate 
inhibitor 0.000 0.00010.00030.00050.001 0.0020.003 0.005 0.01 

Per cent diethylene triamine added 

0.01------ 135------------------------------ 270 285. 285 70 
0.02.----- 170 ------------------------------ 280 335 345 
0.03------ 330 370 360 380 400 
0.04------ 260 315 ------ 420 370 350 - 425 425 
0.05------ 255 365 360 380 405 460 475 485 
0.06--- 290 ------------- 525 ------ 505 || 510 
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ExAMPLE 3 

In the same gasoline used in Example i was 
added 2-t-butyl-4-methoxyphenol in amounts of 
0.003-0.01% with and without diethylene tri 
amine in amounts from 0.001-0.005%. The re 
Sults obtained on the oxygen bomb induction 
period test are shown in the following table. In 
this case also the improved effect obtainable by 
the mixture is to be noted. Thus for example, 
With 0.001% of diethylene triamine, an induction 
period of 525 minutes is obtained when added to 
the gasoline inhibited with 0.01% of the inhib 
itor, while without the diethylene triamine an 
induction period of only 360 minutes is obtained. 

Togbe IV 

2-t-buty 
4-methoxy 
phenol, 
per cent 0.000 0.001 0.002 0.003 0.004 

Per cent diethylene trianine 

0.005 

0 O 

I claim as my invention: 
1. A process for treating cracked gasoline to 

prevent depreciation thereof which comprises 
adding to said gasoline a gasoline gum inhibitor 
and a substituted alkylene diamine wherein the 
Substituent group is an amino-alkyl group. 

2. A process for treating cracked gasoline to 
prevent depreciation thereof which comprises 
adding to said gasoline a gasoline gum inhibitor 
and a compound of the following general struc 
ture: 

H E. 

wherein R is a hydrogen atom, R is an amino 
alkyl group and ac is. an integer. 

3. A process for treating cracked gasoline to 
prevent depreciation thereof which comprises 
adding to Said gasoline a gasoline gum inhibitor 
and a compound of the following general struc 
ture: 

R 

R R N-OH,-(CH)-N- 
Y. 

wherein R and R are amino-alkyl groups and 
ac is an integer. 

4. A process for treating cracked gasoline to 
prevent depreciation thereof which comprises 
adding to said gasoline a gasoline gum inhibitor 
and a minor quantity of diethylene triamine. 

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

6. A process for treating cracked gasoline to 
prevent depreciation thereof which comprises 
adding to said gasoline approximately 0.001-0.1% 
of a gasoline gum inhibitor and approximately 
0.0001-0.01% of an amino-alkyl-substituted al 
kylene diamine, both by weight of said gasoline. 

7. A process for treating cracked gasoline to 
prevent depreciation thereof which comprises 
adding to said gasoline a gasoline gum inhibitor 
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censisting of an N-substituted alkyl amino 
phenol and an amino-alkyl-substituted alkylene 
diamine. 'v, 

8. A process for treating cracked gasoline to 
prevent depreciation thereof which comprises 
adding to said gasoline a gasoline gun inhibitor 
consisting of a wood tar fraction, boiling Within 
the limits of approximately 240-280 C. and SIA 
amino-alkyl-substituted alkylene diamine. 

9. An inhibitor for cracked gasoline Compris 
ing essentially a mixture of a gasoline gun in 
hibitor and an amino-alkyl-substituted alkylene 
dianine. 

10. An inhibitor for cracked gasoline Which 
comprises essentially a mixture of an N-substi 
tuted alkyl amino-pnenol with an amino-alkyl 
substituted aikylene diamine. 

1. An inhibitor for cracked gasoline which 
comprises essentially a mixture of a Wood tar 
distilate gasoline gun inhibitor boiling within 
the range of approximately 240-280 C. and an 
amino-alkyl-substituted alkyleine diamine. 

12. A composition of matter useful for pre 
venting the deterioration of oxidizable materials 
such as cracked gasoline which comprises a mix 
ture of an antioxidant with a substituted alkylene 

O 
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3. 
diamine wherein the substituent group is an 
aininO-alkyl group. i. 

3. In the art of stabilizing olefinic distillates 
against deterioration by the addition of gum in 
hibitors thereto, the method of increasing the 
gun inhibiting potency of the inhibitor which 
comprises incorporating into the olefinic distillate, 
in addition to the gun inhibitor, a relatively 
small amount of an amino-alkyl-substituted al 
kylene diamine. 

14. A stabilizing agent suitable for retarding 
gun formation in olefinic distillates comprising 
a phenolic gun inhibitor and an amount of an 
amino-alkyl-substituted alkylene diamine such 
as to increase the inhibiting potency of the 
phenolic inhibitor. 

15. A process for treating cracked gasoline to 
prevent depreciation thereof which comprises 
adding to said gasoline a gasoline gun inhibitor 
and a minor quantity of triethylene tetramine. 

16. A process for treating cracked gasoline to 
prevent depreciation thereof which comprises 
adding to said gasoline a gasoline gun inhibitor 
and a minor qliantity of tetraethylene pentamine. 

JOSEPH. A. CHENICEK. 

  


