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This invention relates to a method for prevent 

ing the deterioration of gasolines when exposed 
to Sunlight. More particularly it relates to pre 
venting depreciation of gasolines containing teta 
raethyl lead when exposed to light. 
Due to the fact that motor fuels are often 

dispensed from pumps having glass bowls in 
which the gasoline is contained and which may 
be exposed to sunlight for indefinite periods of 
time, it becomes necessary to treat certain gaso 
lines to prevent depreciation of color and other 
properties such as antiknock value of the gaSO 
lines so exposed. Many motor fuels tend to be 
come hazy or cloudy upon exposure to Sunlight 
and this is particularly true of gasolines contain 
ing tetfaethyl lead which has been added to im 
prove the octane number of the motor fuel. The 
use of certain compounds, particularly alkyl 
amines, to prevent such cloudiness in gasolines 
containing no tetraethyl lead has been practiced. 
These compounds alone, however, are not partic 
ularly effective in preventing haze formation in 
leaded gasolines. The present invention relates 
to a method for preventing such haze formation 
together with the consequent loss in antiknock 
value, resulting from prolonged exposure to sun 

, light. - 
In one specific embodiment the present inven 

tion comprises a method for preventing haze for 
mation in motor fuel by adding thereto a rela 
tively minor amount of an alkyl amine salt of an 
organic ester of an acid of phosphorus. 

Several types of such salts may exist and these 
may be represented by the following structural 
formulae: p 

R-0 OH.(NR) 

R-O O 

R in the above formulae represents an or 
ganic group such as an alkyl group, or in some 
cases an aromatic group. The various groups 

- need not be the same in all cases. The group 
designated (NR'3) represents an alkylamine. 
These may include mono-, di- or trialkylamines. 
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O 

groups do not necessarily contain the same num 
ber of carbon atoms. 

Representative compounds of this invention 
are listed in the example given. The amine salts 
should not be limited to the amines shown there 
in, since a wide variety of alkylamines may be 
used. The various compounds are not necessarily 
exactly equivalent in their action and should not 
be so interpreted. 
The quantity of the amine salt of the Organic 

phosphate which is necessary to protect the gaso 
line against haze formation is usually within the 
limits of approximately 0.005-0.05% by weight of 
the gasoline, although larger or smaller amounts 
may be. necessary in certain instances. The 
Compounds of the invention are readily soluble 
in gasoline and may be added directly thereto or 
may be first dissolved in a portion of the gaso 
line to form a concentrated solution which may 
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then be injected into the gasoline as desired. The 
compounds are added to the gasoline after other 
forms of treatment, such as acid-treating, sweet 
ening, clay treating, etc., have been carried out 
and the gasoline is ready to be stored prior to 
use. These compounds are effective in gasolines 
containing no tetra-ethyl lead and prevent color 
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depreciation and haze formation therein. Their 
greatest utility is, however, in gasolines contain 
ing added tetraethyl lead, since exposure to strong 
light of such gasolines without the compounds 
of this invention being added, leads to haze for 
mation and consequent depreciation in antiknock 
rating which can readily be prevented by the 
addition of the above disclosed haze inhibitors. 
The following example is given to illustrate the 

usefulness and practicability of the present in 
vention but should not be construed as limiting 
it to the exact compounds or conditions shown 
therein. The compounds disclosed are merely 
representative of a large number of possible haze 
inhibitors coming within the classification de 
scribed. 
The tests shown were carried out in Pennsyl 

vania straight-run and cracked gasolines Con 
taining 3 cc. of tetraethyl lead per gallon and to 
which 0.05% of the indicated Salts had been 
added. The gasoline was then exposed in four 
Ounce fused quartz, bottles to the light of a car 
bon arc lamp. The samples were examined at 
intervals of about two minutes and the length of 
time at which the appearance of haze was first 
noted was recorded. ... The carbon arc lamp test 
is comparable to tests in natural sunlight with 
the exception that the amount of ultraviolet 

In cases where di- or triamines are used, the alkyl 55 radiation is greatly concentrated so that the arc 



2 
test is much more accelerated than a test carried 
out in natural sunlight. Thus a gasoline which 
develops haze after 15 minutes exposure to the 
arc lamp may be good for Several hours exposure 
in natural sunlight. The following table indi 
cates the effectiveness of the various compounds 
of this invention compared with the gasolines 
containing no added compound. 

inhibitor 

Di-tolyl phosphate-octyl amine-------------- Di-i-amylphosphate-octyl amine------------ o: as: pyrophosphate-octyl amine, nor 
Ital Sall------------------------------------- 

Octyl acid pyrophosphate-octyl amine, acid 
salt----------------------------------------- ... i-Amyl E. hosphate-octyl amine--------- 

I-A Elia amine, nor 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - r - - - - - - 

Atlylacid pyrophosphate-octylamine, acid 
n-Butyl-amylphosphate octylamine...I.I.I. 
Di-tolyl phosphate-octadecylamine---------- 
Di-i-amylphosphate octadecyl amine------- 
Octyl Byrophosphate-octadecyl amine, normal salt---------------------------------- 

- o: pyrophosphate-octadecyl amine, 
i-Amyloctylphosphate-octadecylamine...I. 
i-Amy acid Eh. amine, 

normal salt.-------------------------------- As ed pyrophosphate-octadecylamine, 
n-Butyliamylphosphate octadecylianine. 
Di-tolyl phosphate-dioctyl amine.---------- 
Di-i-anylphosphate-dioctyl amine---------- o: pyrophosphate-dioctylamine, nor 
o: Ed---pyrophosphate dioctylamine, 
800 ------------------------------------- i-Amyloctylphosphate dioctylamine-------- 

i-Amyl E. pyrophosphate-dioctyl amine, 
normal salt.--------------------------------- 
*AEid pyrophosphate-dioctly a nine, 
n-Butyl-amylphosphate-dioctylamine...I. 
Di-tolyphosphate-triannylanine------------ 
Big histially- - - - - - - - - - pyrophOS triamylamine 

Emi Eno. c Ec os tranylamine Ela pyrophosphate-trial yamine, 
i-Amyloctylphosphate-trianyanine.-------. 
i-Amy acid pyrophosphate-trianyamine, 
normal salt--------------------------------- Eild pyrophosphate-triannylamine, 
800 at------------------------------------- n-Butyl-i-amylphosphate-trianyamine----- 

Blank----------------------------------------- 

I claim as my invention: 
1. A process for preventing color depreciation 

of gasolines exposed to light which comprises 
adding thereto a relatively minor amount of an 
alkylamine salt of an organic phosphate, the or 
ganic component of said phosphate being a hy 
drocarbon radical consisting of carbon and 
hydrogen. 

2. A process for preventing color depreciation 
in gasolines upon exposure to Sunlight which 
comprises adding thereto an amine salt of an 
organic ester of an acid of phosphorus having 
the following general structure: 

R--0 OH.(NR's) 

FC R-01 So 
wherein R is an organic radical and (NR's) is an 
alkylamine." 

3. A process for preventing color depreciation 
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O 

in gasolines upon exposure to sunlight which 
comprises adding thereto an amine salt of an S 
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organic ester of an acid of phosphorus having 
the following general structure: 

R-09 
N 

wherein R is an organic radical and (R'3N) is an 
alkylamine. 

4. A process for preventing color depreciation 
in gasolines upon exposure to sunlight which 
comprises adding thereto an amine salt of an 
organic ester of an acid of phosphorus having the 
following general structure. 

(RN).H. o^ OH. (NR) 
wherein R is an organic radical and (R3N) and 
(NR'3) are alkylamines. . / 

5. A process for preventing haze formation in 
gasolines containing tetraethyl lead when said 
gasolines are exposed to Sunlight which Com 

OR 

OR 

prises adding to said gasolines an amine salt of 
an organic phosphate, the organic component 
of said phosphate being a hydrocarbon radical 
consisting of carbon and hydrogen. 

6. A process for preventing haze formation in 
sunlight of gasolines containing tetraethyl lead 
which comprises adding thereto an alkylamine 
salt of an organic ester of an acid of phosphorus 
having the following general structure: 

R-O OH. (NR) 
P 

/ S. 
R-O O 

wherein R, is an alkyl group and (NR'3) is an 
alkylamine. 

7. A process for preventing haze formation in 
sunlight of gasolines containing tetraethyl lead 
which comprises adding thereto an alkylamine 
salt of an organic ester of an acid of phosphorus 
having the following general structure: 

R-O O O OR 
N. II/ 

l p-o-r 
(R'N).HO O 

wherein R is an alkyl group and (NR'3) is an 
alkylamine. 

8. A process for preventing haze formation in 
sunlight of gasolines containing tetraethyl lead 
which comprises adding thereto an alkylamine 
salt of an organic ester of an acid of phosphorus 
having the following general structure: 

R-0.9 
P-O 

wherein R is an alkyl group and (R'N) and 
(NR3) are alkylamines. 

9. An inhibitor for preventing haze formation 
in gasolines exposed to sunlight comprising es 
Sentially an alkylamine salt of an organic phos 
phate, the organic component of said phosphate 
being a hydrocarbon radical consisting of car 
bon and hydrogen. . 

10. An inhibitor useful for preventing haze 
formation in sunlight of gasolines containing 
tetraethyl lead comprising essentially an alkyl 
amine salt of an organic phosphate, the organic 
component of said phosphate being a hydro 
carbon radical consisting of carbon and hy 
drogen. 

11. An inhibitor useful for preventing haze 
formation in sunlight of gasolines containing 

or - 
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tetraethyl lead which comprises essentially an 
amine Salt of an organic phosphate having the 
general structure: 

R-O OH. (NR's) 
P 

/ n 
R-O O 

wherein R is an alkyl group and (NR's) is an 
alkylamine. 

12. An inhibitor useful for preventing haze 
formation in Sunlight of gasolines containing 
tetraethyl lead which comprises essentially an 
amine salt of an Organic ester of an acid of phos 
phorus having the general structure: 

R-0, OR 
P 

wherein R is an alkyl group and (R3N) is an 
alkylamine. 

13. An inhibitor useful for preventing haze 
formation in Sunlight of gasolines containing 
tetraethyl lead which comprises essentially an 
amine Salt of an organic ester of an acid of 
phosphorus having the general structure: 

R-0, or –0- 

wherein R is an alkyl group and (R'aN) and 
(NR'3) are alkylamines. 

14. The process of claim 1 wherein the com 
pound is added in Concentration within the 
limits of approximately 0.005 to 0.05% by weight 
of the gasoline. , 

15. A method for stabilizing gasoline normally 
tending to form haze upon exposure to sunlight, 

o-/ 

0. 

5. 
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which comprises adding to the gasoline an alkyl 
amine Salt of an organic phosphate in sufficient 
amount to substantially prevent haze formation 
in the gasoline, the organic component of said 
phosphate being a hydrocarbon radical con 
sisting of carbon and hydrogen. 

16. Motor fuel comprising gasoline normally 
tending to form haze on exposure to sunlight 
and an alkylamine Salt of an organic phosphate 
in Sufficient amount to substantially prevent 
haze formation in the gasoline, the organic com 
ponent of said phosphate being a hydrocarbon 
radical Consisting of carbon and hydrogen. 

17. Gasoline containing a minor quantity of 
lead tetraethyl which normally tends to decom 
pose in storage, and as a stabilizer therefor, a 
Small quantity of an alkyl amine salt of an alkyl 
pyrophosphoric acid ester. 

18. The method as defined in claim 15 further 
characterized in that said organic phosphate is 
an ester of pyrophosphoric acid. 

19. The method as defined in claim 15 fur 
ther characterized in that said hydrocarbon 
radical is an alkyl group. 

20. The method as defined in claim 15 further 
characterized in that said hydrocarbon radical 
is an aryl group. 

21. Motor fuel as defined in claim 16 further 
characterized in that said organic phosphate is 
an ester of pyrophosphoric acid. 

22. Motor fuel as defined in claim 16 filrther 
characterized in that said hydrocarbon radical 
is an alkyl group. 

23. Motor fuel as defined in claim 16 further 
characterized in that said hydrocarbon radical 
is an aryl group. 

RAPH. B. THOMPSON. 


