
Jan. 24, 1928. 1,656,990 
A. SCHWARZ 

PROCESS OF REFINING OILS 

Original Filled June 14, 1924 

SaTURATED 
HY D R O CARBON 

stup.JRC 
ACD 

M1Xing 
AN 

TREANG 
ANYC 

33 fea &ltov-vi 

  

    

  



0. 

5 

Patented Jan. 24, 1928. 

UNITED STATES 

1,656,990 

PATENT OFFICE. 
s 

ALFRED SCHWARZ, OF MONTCLAIR, NEW JERSEY, ASSIGNOR TO PETROLEUM SAND 
PRODUCTs CORPORATION, A CORPORATION OF DELAWARE, 

PROCESS OF REFINING OILS, 

Application filed June 14, 1924, serial No. 719,942. Renewed December 8, 1927. 
In the art of producing gasoline, for ex 

ample, it is the common practice at present 
to treat the finished distillate which is ob 
tained in various manners from crude oils 
and the like, with acids, for example-con 
centrated or slightly diluted Sulphuric acid. 
Proper means are used for agitating the 
sulphuric acid with the oils and as a result 
of this treatment, highly unsaturated com 
pounds such as the diolefins and a portion 
of the olefins, etc. are removed from the oils 
under treatment, thus improving their qual 
ity as motor fuels, as well as the color of 
the residual oil. After the acid is agitated 
with the oil or gasoline it is allowed to set 
tle, it having then formed mostly the sul 
phonic acids of the hydrocarbons which 
have reacted with it and the Sulphuric acid, 
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as well as the compounds formed by the 
acid being very heavy, they readily sepa 
rate from the mass by settling and may 
then be drawn off from the remainder. 
After treatment with sulphuric acid the oil 
is then washed with water, and caustic soda, 
or subjected to similar treatments. So 
called “doctor’ solutions, composed for ex 
ample of litharge and caustic soda, may be 
used in connection therewith, to form a so 
dium-plumbate solution. These solutions 
are usually used for the purpose of de-Sul 
phurizing the gasoline. - 

I have discovered that when the sulphuric 
acid is not uniformly distributed, as is the 
case in the prior art, it will attack not only 
those compounds which it is desired to re 
move, for example the diolefins, but it will 
also remove some of the olefins and aromatic 
oils which it is not desired to destroy. 
There exists a selective tendency of the sul 
phuric acid which, if the acid were perfect 
ly distributed would cause only the weak 
est compounds for example-the diolefins, 
to be attacked, and after those are absorbed 
the next weakest compounds would be at 
tacked provided there was more free sul 
phuric acid available not already diluted to 
a point of inactivity. When the acid is not 
properly distributed, this selective reaction 
will not take place to as great an extent and 
as a result of this there will be desirable 
compounds removed from the oils which 
should not he removed, and sulphuric acid 

will be used up unnecessarily. It is there 
fore the purpose of my invention to cause 
extensive distribution of the sulphuric acid 
before it is allowed to act upon any of the 
hydrocarbons and thereafter to contact the 
SO-distributed acid with the oils to be 
treated. 

It is, of course, not permissible to dilute 
the acid with water, because its chemical 
activity toward the hydrocarbons changes 
materially, depending upon the degree of 
dilution. I, therefore, first mix the sul 
phuric acid with a small percentage of sat 
urated hydrocarbons that are difficultly at 
tacked or, are practically free from attack 
by sulphuric acid under ordinary condi 
tions, and I thoroughly mix or distribute 
the Sulphuric acid in these saturated hydro 
carbons by agitation or otherwise. I then 
add the mixture, while yet under agitation 
to the oil, that is also being agitated, there 
by causing a very minute and intimate dis 
tribution of the sulphuric acid in the oils to 
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be treated at the time of its contact with the 
oils. In this manner I secure selective reac 
tion with the weakest hydrocarbons first, 
and I preferably use just sufficient sulphuric 
acid to remove the weak unsaturated or un 
desirable hydrocarbons, so that when the 
substances are removed which it is desired 
to remove, no more free sulphuric acid is 
available to attack the remainder of de 
sirable unsaturated hydrocarbons which 
should properly remain with the oils under 
treatment instead of being destroyed and 
removed. In this manner I save sulphuric 
acid and save a percentage of the oil under 
treatment, thus obtaining a result of con 
siderable commercial value. . . . . . 
In the accompanying drawing there is il 

lustrated an arrangement of apparatus by 
which the process can be conveniently per 
formed. . - 

In the drawings, reference character 1, in 
dicates a mixing tank that is provided with 
an agitator or propeller 2, that may be 
driven by a motor 3, or, in any other conven 
ient manner. This tank 1, should prefer 
ably be square in cross section, so as to 
cause eddy-currents, thus aiding in the mix 
ing of the oil and purifying agent, or the 
emulsification of the acid in the saturated 
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hydrocarbons. 
with a valved outlet 5 to the tank 1, is pro 
vided for the satulated hydrocarbons, and 
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a Supply tank 6 provided with a valved out 
let 7 to the tank 1, is provided for the Sul 
phuric acid. A valve outlet pipe 8 leads 
from the bottom of tank 1 to a treating tank 
9 where the oil to be purified is mixed and 
treated with the mixture of oil and acid 
from the tank 1. The tank 9 may be pro 
vided with an agitator similar to that shown 
in tank 1, or the contents of tank 9 may be 
agitated in any other convenient manner. 
The tank 9 is provided with a conical shaped 
bottom 10, so that the spent acid may be 
conveniently drawn off at the outlet 11, after 
settling has been permitted to take place. 
Instead of treating the oil to be purified and 
the mixture of oil and saturated hydrocar 
bons in batches as indicated above, these 
materials may be treated in any of the well 
known continuous treate's commonly em 
ployed. 
If desired the solution of caustic sodil and 

litharge or sodium plumbate may be dis 
tributed or mixed with the sulphuric acid 
and saturated hydrocarbons after they are 
introduced into the oils to be purified. In 
practice I have found that from one-half 
to 14 lbs. of sulphuric acid mixed with a 
gallon of saturated hydrocarbons is suffi 
cient to treat one barrel of oil and obtain 
the desired color and other qualities of 
gasoline. - u 

It is, of course, understood that the vari 
ous types of gasoline will require more or 
less acid and other treatments and no spe 
aific statement can be made as to the quan 
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tities to be used in every case. It is also to 
be understood, that it is not necessary to ex 
tract from the treated gasoline, the Saturated 
hydrocarbon that was initially mixed with 
the acid, but that it may be retained therein. 
On the other hand, it may be extracted and 
used over again. In that event, it is desir 
able to use a saturated hydrocarbon of either 
a very low boiling point or a very high boil 
ing point in order to make it possible to ex 
tract the same again from the gasoline after 
it has been used for the purpose, by frac 
tional distillation. For example, I may use 
an oil of the kerosene boiling point range, to 
mix with the sulphuric acid. Such oil is 
first treated with strong sulphuric acid to 
remove all the unsaturated hydrocarbons 
therefrom and it is then ready for, use in 
connection with my process, for facilitating 
the distribution of the acid in the oil to be 
purified. After the acid treatment of the 
gasoline has been completed, it is customary 
in prior practice to re-distill the oil in order 
to extract the remaining quantities of im 
purities and for the purpose of clarifying 
the gasoline. In this Same operation the 
kerosene range product used in my process, 

A supply tank 4, provided 

saturated 
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will remain in the still and by suitable con 
nections with a separate condenser, it can be 
distilled off after all the gasoline has been 
distilled from the vessel and it may be used 
again by either thoroughly mixing it with 
acid and adding it to a new batch of gaso 
line, or it may be first treated with a small 
amount of strong Sulphuric acid to purify it 
itself and thereafter it may be used as here 
inbefore described. 
What I claim as new and desire to secure 

by Letters Patent, is 
1. The process of refining hydrocarbon 

oils containing desirable and undesirable un 
Saturated hydrocarbons which comprises 
treating such an oil with a mixture of sui 
phulic acid and Saturated hydrocarbons, the 
Sulphuric acid in the mixture being in such 
almount that only the undesirable unsatu 
rated hydrocarbons are reacted upon and re 
11 oved from said oil. 

2. The process of refining hydrocarbon 
oils containing olefins and diole?ins which 
comprises agitating such an oil with a mix 
ture of sulphulic acid and saturated hydro 
carbons, the Sulphuric acid in the mixture 
being in such amount that only the diolefins 
are reacted upon and removed from said oil. 

3. The process of refining gasoline con 
taining desirable and undesirable unsatu 
rated hydrocarbons which comprises agitat 
ing the same with a mixture of sulphuric 
acid and saturated hydrocarbons, the amount, 
of sulphuric acid being sufficient to remove 
the undesirable unsaturated hydrocarbons 
but insufficient to react upon the desirable 
unsaturated hydrocarbons. 

4. The process of refining hydrocarbon 
oils containing desirable and undesirable un 

hydrocarbons which comprises 
treating Such an oil with a mixture of sul 
phuric acid and a saturated hydrocarbon oil 
differing in boiling point from said first 
lmentioned oil, the amount of sulphuric acid 
in the lixture being such that only the un 
desirable insaturated hydrocarbons are re 
acted upon, and recovering the saturated hy 
drocarbon oil for reuse. 

5. The process of refining gasoline con 
taining olefins and diolefins which comprises 
agitating the Same with a mixture of sul 
pinuric acid and Saturated hydrocarbon oil 
of higher boiling point than gasoline, the 
amount of Sulphuric acid in the mixture be 
ing such as to remove only the diolefins, dis 
tilling the resultant mixture of gasoline and 
Saturated hydrocarbon oil, and separately 
condensing and collecting the refined gaso 
line and the saturated hydrocarbon oil. 

6. The process of refining hydrocarbon 
oils containing desirable and undesirable un 
Saturated hydrocarbons which comprises agi 
tating Such an oil with an emulsion of sul 
phuric acid and Saturated hydrocarbons, 
the almount of Sulphuric acid in the emulsion 
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being such that only the undesirable unsatu- amount of sulphuric acid in the emulsion 
rated hydrocarbons are reacted upon and re-A being such that only the diolefins are reacted 
moved from said oil. , upon and removed from said oil. 10 

7. The process of refining gasoline con- In testimony whereof I affix my signa 
5 taining olefins and diolefins which comprises ture. 
agitating the same with an emulsion of sul phuric acid and saturated hydrocarbons, the ALFRED SCHWARZ. 


