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This invention relates to the art of oil re 
ining and more particularly to the treatment 
f hydrocarbon oils having a tendency 
o discolor during storage and distribution 
uch as certain types of gasoline, or motor 
uel, and keroseneto improve the color sta 
bility thereof. 
An object of this invention is to provide an 

mproved process of treating such substances 
na convenient, efficient and economical 

e 
A more specific object of this invention is o produce substantially colorlesslighthydro 
E. oils having an improved stability as 
o color and sedimentation so that they will 
emain colorless and clear, throughout an ex 
ended period of exposure to sunlight, air and 
noderately EEE such as are ncountered commercially during storage and 
istribution. 
Other objects of the invention will in part 

bvious and will in part appear herein 
e - 

The invention accordingly comprises the 
everal steps and the relation and order of 
ne or more of such steps with t to each 
of the others, and the product essing the 
eatures, properties, and the relation of con 
tituents, which are exemplified in the follow ng detailed disclosure, and the scope of the 
Fiction of which will be indicated in the 
The commonly accepted requirements of 

good commercial grades of gasoline and kero 
ene are that they shall not only be substan 
ially colorless at the completion of the re 
ining p but that they shall remain 
olorless and clear throughout the somewhat 
xtended period of storage which usually en 
rules prior to their sale to the ultimate con 

e ing this interval certain of even 
he most carefully refined oils have heretofore 
Frequently developed discoloration of a yell owish, pale orange, or more rarely, pinkish 
haracter, and this change has often been 
accompanied by the development of a cloudy 
EE and formation of a deposit or iment which is usually dark brown in 
olor. 
Such discoloration and sedimentation se 

tained from crude 
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riously depreciates the market value of such 
products, and in petroleum refinery practice, 
it is customary to test the refined gasoline and 
kerosene for stability by subjecting samples 
thereof in suitable receptacles to the action of 
sunlight, air, and moderate heat whereby the 
changes normally occurring during storage 
are accelerated. The oils which stand a test 
of exposure in colorless glass bottles to direct 
sunlight for several days or of heating for 
several hours to about 212 F., are considered 
to be of good quality, since experience has 
shown that they usually do not become dis 
colored during storage. W 

This objectionable discoloration has been 
encountered more seriously with gasoline and 
kerosene manufactured by so-called “crack 
ing processes' than with the similar oils ob 

tillation, and which are commonly known as "straight-run' products, although it is well 
troleum by ordinary dis 

70 

recognized that gasolines and kerosenes which , 
have been refined by any of the methods now 
incommon use are likely to become discolored. 
Moreover since the causes of this color insta 
bility have not heretofore been understood, 
the attempts to overcome the difficulty have 
been varied in character and usually ineffi 
cient and costly of application. Examples of 
such attempts are the re-refining of such oils 
by filtering through fuller's earth, decolor 
izing charcoal and the like or redistillation of 
the oil usually with the aid of steam. 

Straight run lines and kerosenes are 
sometimes refined by agitating with an alka 
line solution of sodium plumbite, acid treat 
ment being omitted. Gasolines treated in this 
E. frequently become discolored, particu 

larly if sulfur is added to the alkaline plum 
bite and gasoline mixture. In the case of kero 
sene it is common practice to filter the refined 
kerosene through fuller's earth, bauxite, or other decolorizing agent to remove coloring 
matter. When E. refined such gasolines 
and kerosenes are colorless and entirely free 
from traces of acid and alkali, but may rap 
idly become discolored during storage. 

ore frequently the practice of ingpe 
troleum oils has included the well known steps 
of treatment with sulphuric acid, water, 

is 
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alkali and “sweetening' t and in the case 
of cracked gasolines the chemically treated 

or pressure distillate is redistilled. 
t is possible with proper cracking and recti 
fying E. to produce a pressure dis 
tillate which has a boilingpoint range of ordi 
nary gasoline, the chief objection to such 
practice has been the necessity of redistilling 
these oils after refining in order to obtain a 
color-stable product. - 
By the present invention, it has been found 

that the discoloration of hydrocarbon oils 
10 

having a tendency to discolor during storage 
and ribution, such as certain gasolines. 

is and kerosenes, is effectively prevented by the 
addition of certain ine or basic sub 
stances to freshly prepared neutral oils as 

by the customary g ethods. 
It has long been recognized, in the refining 
of petroleum oils, that all traces of free min 
eral acids, such as sulphuric acid or sulphuric 
dioxide, used in the refining process, should 
be thoroughly removed by the above men 
tioned washing with water and neutralization 
with alkalies prior to the final distillation of 
the oil; the present invention is to be particu larly distinguished from such old practice. 

. In the improved process of obtaining a 
color-stable E. comprising the present 
inyentionithas been found desirable to com; ingle with the freshly prepared refined oil 

line or basic su ce which will re 
main in the refined oil during storage and 
will effectively neutralize or overcome either 
any slight traces of acid which might be ini 

present therein after the last distilla 
tion and more particularly the acids which I 
find developortend to develop therein during 
such storage, it being preferred, however, to 
add the ine substance in amounts such 
that at the end of the storage period there is 
substantially no free excess of the alkaline 
agent. This discoloration is due perhaps to 
the presence in the refined oil of inorganic 
substances, such as free sulphur, or of organic 
substances of a more or less complex nature, 
which may yield acids by slow decomposition, 
oxidation or hydrolysis. 
Although in the accomplishment of this re 

sult, alkaline substances of a relatively oil 
insoluble nature such as hydrated lime, cal 
cium carbonate and the like might be used, 
it has been found to be preferable to use oil 
soluble bases such as ammonia or certain of 

though ammonia isg considered to be 
insoluble in mineral oils, it has been found 
that it is sufficiently soluble in light hydrocar 
bon oils to have the effect of preventing dis 
coloration and that, although gasoline is 
capable of taking up or dissolving about 3 
grams of anhydrous ammonia per gallon, at 
20° C., usually 0.5 grams more or less of am 
monia (NH), per gallon is sufficient to pre 
vent discoloration or sedimentation on long 

oils and that by the use of the 

its alkaline compounds or derivatives. Al 
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standing or in the sunli t or heatingite 
It has also been found that organicni 

gen bases or derivatives of ammonia, whi 
are generally more soluble in hydrocarb 
pils than gaseous ammonia, are effecti 
in preventing discoloration. Of these genic bases, it is preferred to employ the 
which do not readily form colored oxidati 
or condensation products such as benzy. mine, trimethylamine, ethylamine, popy 
mine and the aliphatic p seconda 
and tertiary amines generally. It has here 
fore been sug to addamiline or oth 
aromatic amines to a refined hydrocarbon 
order to reduce “motor knock and to eilin 
nate the deposition of carbon in the comb 
tion chamber. Since these latter substant 
tend readily to form colored oxidation a 
condensation products they are not suital 
for use to accomplish the p of the pri 
entinvention, and by the use of the term"c 
or-stable' in the present claims it is intend 
to exclude such substances 

It has been found that the present inve tion may be successfully applied to lighth 
drocarbon oils such as ine and kerose having a tendency to discolor during stora 
and distribution, even when refined by any 
the methods now employed in refining su 

EP the present invention it is le in mal 
cases to simplify or curtail the series of opt 
ations heretofore considered necessary. 
example, it has been found in the case oft 

if cracked oils, that the final distill 
tion after the sulphuric acid, water, alka 
and "sweetening treatment need not be ca 
ried...out if a basic substance is added to t 
refined and neutralized 
above. 
The following p thema 

ner and effectiveness of the application oft 
Bent invention to various types of gas 

e 

One-half gallon of crude cracked gasoli 
was refined by agitating with concentrat 
sulphuric acid in the proportions of fi 
pounds of acid per 42 if: ofoil, the ac: 
and tar separated, the oil washed with wat 
and an excess of caustic soda and then swee 
ened by E. ting, with sodium plumbi 

3. 

oils, as describ 

solution. e gasoline thus refined was d 
vided into two portions, to one of which an 
monia was added in this of abo 1.5 grams per gallon. Both the neutral po: 
tion and the portion containing ammon 
were then to direct sunlight. Whi 
the color of the original refined gasoline w. 
23 on the Saybolt color scale, the portio 
treated with ammonia retained this colo 
after two days’ exposure to sunlight, the nel 
tralized oil containing no ammonia dark 
ened in color in three hours to about 15 o 
the Saybolt scale, and at the end of the tw 
days had become too dark to measure on th 
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aybolt scale and had formed a nearly black 
posit of insoluble matter. 
A straight run gasoline, distilled from a 
'ude petroleum, was refined by sweetening 
hly, acid treatment being omitted, as is often 
le practice with gasolines of this type. 
alfa gallon of this gasoline was sweetened 
alkaline plumbite solution and a portion 

f the oil so refined was treated with am 
onia in the proportion of .6 gram per gal 
n; both portions were then exposed three 
ays to direct sunlight, at the end of which 
me the portion treated with ammonia 
howed a color of 25 on the Saybolt scale, 
he same as the original color, and the por 
on containing no ammonia had become yell 
w in color equivalent to about 17 on the 
aybolt scale. 
One half gallon of straight run gasoline 
as agitated with dilute calcium hypochlo 
ite solution until sweet to the alkaline plum 
ite reaction. The product so treated was 
ivided into two portions, one of which was 
eated with ammonia in the proportions of 
5 gram NH, per gallon of oil, and no fur 
her treatment was given the other portion. 
ioth samples showed 25+ color on the Say 
olt scale but after two days’ exposure to 
irect sunlight the one containing ammonia 
2mained colorless but the one without am 
lonia had become yellow in color to the ex 
2nt of about 19 on the Saybolt scale. 
In practicing the invention on an indus 

cial scale, it has been found to be convenient 
) prepare gaseous ammonia by adding con 
entrated aqueous ammonia to solid caustic 
lkali such as caustic soda, whereby nearly 
ry ammonia gas is evolved; quicklime may 
e used in the same way, but the ammonia 
s not so dry. The oil may be agitated with 
oncentrated aqueous ammonia and the aque 
us layer, still containing most of the am 
nonia, then separated, but this is of course, 
vasteful of ammonia. A preferred proce 
ure, adapted to treating large volumes of 
il, is to release gaseous ammonia from a 
ylinder of anhydrous ammonia, by means 
if a suitable reducing valve, and pass the 
mmonia gas at a controlled rate into the oil. he gas may be passed continuously into a 
tream of the oil as it passes to storage, or a 
arge tank of refined gasoline may be treated 
ly bubbling the gas into the oil near the bot 
O 
When a liquid base such as trimethyl amine 

s employed, it is necessary merely to add a 
measured quantity of the base to a definite 
olume of the oil in any way providing for 
proper mixing of the liquids. As with am 
nonia, the quantities required will depend 
omewhat upon the purity of the oil and upon 
ts tendency to discolor but the amounts 
ecessary to effect color-stability are within 
he range 0.5 to 5 grams per gallon for most 
xamples of such oils; a very badly refined 

3 

oil or one exceptionally rich in impurities, 
may require a somewhat larger amount. 

Since certain changes in carrying out the 
above process, and certain modifications in 
the composition which embody the inven 
tion may be made without departing from 
its scope, it is intended that all matter 
contained in the above description shall be 
interpreted as illustrative and not in a lim 
iting sense. 

It is also to be understood that the follow 
ing claims are intended to cover all of the 
generic and specific features of the inven 
tion herein described, and all statements of 
the scope of the invention which, as a matter 
of language, might be said to fall therebe 
tween. 

Having described my invention, what I 
claim as new and desire to secure by Letters 
Patent is: 

1. A process for stabilizing the color of 
gasoline, which comprises treating a freshly 
prepared and chemically refine asoline 
with ammonia in an amount from about 0.5 
grams to about 1.5 grams ammonia per gallon 
of gasoline treated. 

2. A process for stabilizing the color of 
gasoline, which comprises treating a freshly 
prepared and chemically refined gasoline 
with ammonia in an amount of about 0.5 
grams ammonia per gallon of gasoline 
treated. 
In testimony whereof I affix my signature. 

BENJAMINT BROOKS. 
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