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The present invention relates to improved high 
quality motor fuels. The invention more partic 
ularly relates to the treatment of mineral oils 
boiling in the motor fuel foiling range with cat 
alyst of the character having the ability to de 
Sulfurize the same and is particularly concerned 
With a novel method of producing motor fuels 
of high octane numbers and of high susceptibili 
ties for knock improving agents by the use of 
bauxite, 

In accordance with the present process sulfur 
or Suitable Organic Sulfur compounds are added 
to petroleum oils boiling in the motor fuel range 
and the resulting mixture treated with bauxite 
Or an equivalent desulfurizing catalyst under 
Substantially non-Cracking conditions. A par 
ticularly preferred modification of the present 
invention is to add Sulfur or a suitable organic 
Sulfur compound to petroleum feed oils having 
a relatively low Sulfur content which feed oils 
would not normally be desulfurized and to pass 
the resulting mixture over bauxite or an equiva 
lent catalyst under Substantially non-Cracking 
conditions. 

It is knoWn in the art to treat petroleum oils 
having an undesirable naturally occurring high 
Sulfur concentration with various desulfurizing 
catalysts particularly with bauxite in order to 
reduce the Sulfur concentrated to the desired 
degree. However, heretofore it was assumed that 
no possible benefit could result by adding addi 
tional sulfur or sulfur compounds to the pe 
troleum oils prior to treating the same with baux 
ite or an equivalent desulfurizing catalyst. I 
have now discovered a process by which it is 
possible to produce motor fuels having unex 
pectedly high Octane numbers and having high 
Susceptibilities for knock-Suppressing agents, as 
for example, tetraethyl lead and the like. In 
accordance with my process, a petroleum oil 
boiling in the motor fuel boiling range is mixed 
with a relatively small quantity of free Sulfur 
or a suitable organic sulfur compound and the 
mixture passed over bauxite or an equivalent 
desulfurizing catalyst under non-cracking con 
ditions. 
My invention may be readily understood by 

reference to the attached drawing illustrating 
One modification of Same. 

For purposes of description the crude oil is 
taken to be a relatively low sulfur crude, as for 
example, an East Texas crude. The crude oil 
is introduced into distilling unit by means of 
oil feed line 2. Temperature and preSSure COn 
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gases by means of line 3 and to segregate a. prime 
... cut fraction by means of line 4, a gas oil cut by 
means of line 5 and a reduced Crude cut by 
means of line 6. It is to be understood that 
distilling unit may comprise any Suitable equip 
ment for segregating these fractions or equiva 
lent fractions, as for example, a Series of crude 
stills, equivalent distillation towers or pipe stills. 
The gas oil and reduced crude are subjected to 
temperature and pressure conditions in cracking 
units 7 and 8 adapted to Secure the formation of 
fractions boiling in the gasoline boiling range. 
These cracking units likewise may comprise any 
desirable modification. The cracked distillate 
which boils in the gasoline boiling range is 
introduced into debutanizer 9 by means of line 
f0. Temperature and pressure conditions are 
maintained on debutanizer 9 in Order to remove 
as bottoms a petroleum fraction boiling in the 
range from about 200 to 420 F. The de 
butanizer bottoms are introduced into acid treat 
ing unit by means of line 2 and then intro 
duced into rerun still 4 by means of line 3. 
Temperature and pressure conditions are main 
tained in rerun still 4 so as to remove overhead 
a petroleum distillate of the desired end point 
and to remove as a bottoms by means of line 
f5 the high boiling polymer fraction. The over 
head from debutanizer 9 is introduced into sta 
bilizing unit 6 by means of line 7 and the fixed 
gases removed overhead from Said stabilizing 
unit by means of line 8. The stablizer bottoms 
are removed by means of line 9, caustic treated 
in treating unit 20, removed by means of line 
2 and combined with the Overhead removed 
from unit 4 by means of line 22. The acid 
sludge from unit is removed by means of line 
23 and treated in a manner to regenerate the 
acid. The caustic Solution is introduced into 
treating unit 20 by means of line 24, withdrawn 
by means of line 25 and treated in unit 25 in a 
manner to regenerate the caustic. The petro 
leum fractions boiling in the gasoline boiling 
range, which are segregated as stabilizer bot 
toms and overhead from the rerunning unit, are 
combined with the prime cut naphtha, removed 
by means of line 4 and mixed with free sulfur 
which is introduced by means of line 27. The 
mixture passes through mixer 28 and heater 
29 and is introduced into bauxite treating unit 
30. The bauxite treated oil is removed from 
bauxite unit 30 by means of line 3 while other 
products are removed by means of line 32. 
The process for the present invention may be 

ditions are maintained to remove overhead fixed 55 widely varied, although it may be applied in the 
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treatment of any petroleum oil boiling in the 
motor fuel boiling range. It is particularly ap 
plicable in the treatment of motor fuels which, 
due to their relatively low sulfur content, Would 
normally not be bauxite treated. Oils of this 
character have sulfur contents in the range below 
about 0.05% sulfur. 
Although any organic sulfur compound may be 

utilized as an addition agent, the preferred meth 
od is to employ free sulfur. The amount of Sul 
fur added will depend upon the particular min 
eral oil being treated, the Sulfur content of the 
oil, as well as upon the particular conditions em 
ployed in the bauxite treating unit. In general, 
when the low sulfur oils contain from .01 to .1% 
of sulfur, it is preferred to add from .05 to .5% of 
free sulfur. If organic sulfur compounds be en 
ployed, the preferred materials are alkyl ner 
captains, particularly those alkyl mercaptains boil 
ing in the range below the boiling range of butyl 
mercaptains. Under certain conditions it is very 
desirable to segregate mercaptans from One Stage 
in the refining of the petroleum oil, as for ex 
ample, in the soda regeneration step, and to uti 
lize these segregated mercaptains as addition 
agents for the petroleum oil being fed to the 
bauxite treating unit. 
The conditions employed in the bauxite treat 

ing unit are non-cracking conditions and may 
vary widely. In general, it is preferred to desul 
furize at a temperature in the range from about 
400° F. to 850 F., preferably in the range above 
800° F. Although atmospheric pressure may be 
employed, especially desirable results are secured 
When using pressures in the range above 100 lbs. 
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per square inch, particularly in the range of about 
350 to 450 lbs. per Square inch. Although any 
catalyst having the ability to desulfurize the 
naphtha may be used preferred results are ob 
tained when utilizing bauxite, particularly when 
using bauxite in conjunction with low sulfur 
Cracked naphtha. Although the process of the 
present invention Will increase the susceptibility 
of the treated motor fuel with respect to any 
knock Suppressing agent, it is particularly effec 
tive in increasing the Susceptibility of the motor 
fuel With respect to tetraethyl lead. 
The process of the present invention is not to 

be limited by any theory or mode of operation 
but Only by the following claim in which it is 
desired to claim all novelty insofar as the prior 
art permits. 
I claim: 
Process for the production of a motor fuel from 

a petroleum oil boiling in the range below about 
420 F., having a high octane number and a high 
Susceptibility for knock Suppressing agents, said 
petroleum oil having a sulfur content of less than 
0.1% and being Of a character that it would not 
normally be desulfurized by bauxite treatment, 
comprising adding to Said petroleum oil from 
about 0.1% to 0.5% of free sulfur, passing the oil 
OVer a catalyst comprising bauxite at a tempera 
ture in the range from about 400° F. to 850 F. 
and at a pressure in the range from about 100 to 
450 pounds per square inch, controlling the tem 
perature and pressure Within Said ranges in a 
manner that Substantially no cracking of the oil 
OCCS. 

PAUL J. HARRINGTON, 


