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The present invention relates to the refining of 
petroleum oils. The invention is particularly con 
cerned with the treatment of virgin petroleum 
oils, which oils have not been subjected to tem 
perature and pressure conditions adapted to pro 
duce cracking, with bauxite under non-cracking 
conditions. In accordance with the present proc 
ess, virgin petroleum oils are contacted with 
bauxite under non-cracking conditions at a tem 

e in the range of about 780 F. to about 
850 F. s 

It is well known in the art to treat petroleum 
oils with various metallic oxides and the luke in 
various refining operations. For example, it is 
known to remove objectionable sulfur compounds 
from petroleum oils, particularly from petroleum 
oils boiling in the motor fuel boiling range, by 
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contacting the same with bauxite at elevated tem 
peratures which vary over a relatively wide range. 
However, temperatures employed in the treat 
ment of virgin oils in commercial operations are 20 
in the range from about 600 F. to 700 F, even 
though broad statements have been made that 
temperatures as high as 800F may be employed 
in the bauxite treatment of petroleum oils, Tem 
peratures above 750. F. are not employed in de 
sulfurization of virgin petroleum oils when utiliz 
ing bauxite and, as a matter of fact, a practice 
is to employ temperatures in the range from about. 
775 F. to 850 F. to regenerate the bauxite. The 
utilization of temperatures in the range below 
about 750 F. in desulfurization operations em 
ploying bauxite when processing virgin oils was 
based upon the fact that no substantial improve 
ment in the desulfurization operation is secured 
by employing temperatures above this range 
which we have found to be substantially correct. 
However, we have discovered that if virgin petro 
leum oils are treated by contacting the same in 
the vapor phase with bauxite under non-cracking 
conditions at temperatures above about 780° F., 
particularly above about 800F, unexpected de 
sirable benefits are secured. Although the extent 
of the desulfurization is not materially increased 
by utilizing temperatures above about 650 F. to 
750 F, the bauxite at temperatures above these 
ranges apparently functions to rearrange the 
molecular structure of the molecules in a manner 
which improves the clear octane number of the 
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treated product to respond to knock Suppressing 
agents. The applicants have discovered that if 
in desulfurization operations employing bauxite 
temperatures above about 780 F. are employed, 
the bauxite Will not only function as a deSulfur 
ization agent, but will also function as an agent 
to secure a desired molecular rearrangement. 
The process of our invention may be readily 

understood by reference to the attached drawing 
illustrating one modification of the same. A per 
troleum feed oil, whicn ior the purposes of illus 
tration is taken to be a petroleum 400' F. end 
point prime cut naphtna, is introduced into 
bauxite treating plant by means of feed line 2. 
Prior to introducing the oil into bauxite treating 
plant the temperature of the same may be 
raised to the desired extent by means of heating 
unit 3. The bauxite contacted oil is withdrawn 
from bauxite treating plant by means of line 4, 
passed through cooler 5, and introduced into clay 
contacting plant 6. The bauxite and clay treated 
oil is withdrawn from clay contacting plant 6 by 
means of lune 7, cooled in cooler 8, and introduced 
into distillation plant 9. Uncondensed gases are 
removed overhead from distillation plant 9 by 
means of line 10, while the bauxite and clay 
treated material is withdrawn by means of line 
and handled in any manner desirable. Under 
certain: conditions the bauxite treated oil may 
bypass clay contacting plant 6 by means of line 
2 and be introduced directly into distillation unit 

9. Portions of the gas removed overhead from 
distillation unit 9 in the preferred modification 
of the invention are recycled and introduced into 
the fresh feed by means of line f2. These recycled 
gases may be raised to the desired temperature 
by passing the same through heating unit. 3, . 
Gases may be withdrawn from the system by 
means of line 4. . 
The process of the present invention may vary." 

widely. Any virgin feed oil may be employed 
which will not decompose into relatively higher 
and into relatively lower boiling fractions at these 
temperatures. The process, however, is particu 
larly applicable in the treatment of prime cut 
petroleum oils boiling in the motor fuel boiling 
range. In general, the conditions are adapted 
in the bauxite treating plant so that substantially 
non-cracking conditions exist. It is essential 

treated product, as well as the ability. of the so that the temperatures employed be above about 
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780° F., preferably in the range of about 800 F. 
to 850 F. The pressures employed may vary 
widely and are adjusted to secure substantially 
non-cracking conditions. The bauxite treating 
plant may comprise any number of units con 
taining bulk or powdered bauxite. The flow ar 
rangement may be arranged in any desirable 
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manner. It has been found that overal Optimum 
results are secured when the temperature main 
tained in the bauxite treating unit is in the 
range from 800° F. to 820 F. Under the con 
ditions of operation Substantially no gas is 
formed. However, the Small amount of gas re 
moved from distillation unit 9 by means of line 
to comprises from 50% to 85% hydrogen by vol 
ume, based on dry gas. By recirculating the 
total quantity of this gas, we have found that 
the catalyst life is materially lengthened and that 
improved yields are secured. 
In order to further illustrate the invention, the 

following examples are given which should not 
be construed as limiting the same in any manner 
whatsoever: - 

ExAMPLE: 
Prime cut light petroleum oils secured from a 

West Texas crude oil boiling in the motor fuel 
boiling range were bauxite treated at various 
temperatures with the following results: 

Table 1 

Bauxite Sulfur deter Eg if E is imper ature product product number 

oF. 
Feed oil-------------------- 101 ------------ 60, 9 
Operation A-...-- 650 .00 100.0 86 
Operation B--- 750 012 99.8 6.6 
Operation. C.- 800 009 99.7 64.3 
Operation D--- 850 008 98.3 68. S 

The volatility of the respective oils as deter 
mined by an Engler distillation was as follows: 

Table 2 

Treated oils 

Operas Opera- Operas Opera 
tion Ation Btion Cition D 

Initial boiling point.---- 109 99.0 95.0 95.0 02 
Percent distilled at 

158F--------- -- 10.0 ... 3 11.0 1.0 1.5 
212°F 39.0 40.5 39.5 40.0 4.0 
257 F 72.0 72.0 73.0 720 723 
302°F. 89.5 90.5 91.0 9.0 90.0 

Final boiling point 366 367 385 38 38, 
Percent recovered 98.0 98.0 99.0 98.5 98.5 
Percent loss----- 1.0 1. 0.3 0.5 0.7 
Gravity--------- 62.3 627 627 82. 61.8 

From the above data, it is apparent that no 
substantial improvement in the extent of the de 
Sulfurization is secured by bauxite treating at 
temperatures Substantially in excess of about 650 
F. It is also apparent from the octane number 
increase above about 800 F. that a critical tem 
perature Zone exists with respect to molecular ar 
rangement immediately before the temperature 
Zone at which cracking or decomposition of the 
of Occurs. 

ExAMPLE 2 
Additional prime cut heavy petroleum oils se 

cured from a West Texas crude oil boiling in 
the motor fuel boiling range were bauxite treated 
at various temperatures with the following re 
Sults: 
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Table 3 

Bauxite sulfur deter. v. Eg in E. G. Oes t product product number 

F. 
Feed oil.------------------- 296 ------------ 48.2 
Operation A.-- 630 .051 100.0 49.9 
Operation B--- 730 028 100,0 49.5 
Operation C--- 780 .022 99.8 50.9 
Operation D. 830 .020 99, 54.7 

The volatility of the respective oils as deter 
mined by an Engler distillation was as follows: 

Table 4 

Opera 

Initial boiling point.----- 28 185 
Percent d at 

25 F--------------- 63 12.5 
302 F-------------- 40,0 445 
392 F--------------- 97.0 98.5 

Final boiling point 401 392 
Percent recovered 98.0 98.5 

0.2 0.6 
50.3 500 

From the above data it is apparent that a 
molecular arrangement occurred, particularly 
With respect to the fractions bauxite treated 
above about 80' E. 
From the above data it is apparent that al 

though the reduction in sulfur was not substan 
tially increased by temperatures above about 
650 F. to 750 F., the quality of the product was 
substantially improved by an apparent molecular 
rearrangement and that this arrangement occurs 
to the maximum extent under non-cracking con 
ditions at a temperature of above about 800 F. 
What we claim as new and wish to protect by 

Letters Patent is: 
1. Process for the treatment of prime cut pe 

troleum oils comprising contacting said petro 
leum oils with a catalyst consisting of bauxite in 
the vapor phase at a temperature in the range 
from about 780 F. to 850 F. whereby substan 
tially no cracking of the oil occurs and substan 
tially no gas is formed, 

2. Process for the treatment of prime cut pe 
troleum oils boiling in the motor fuel boiling 
range containing objectionable sulfur compounds, 
comprising contacting said petroleum oils in the 
Vapor phase with a catalyst consisting of bauxits 
at a temperature in the range from about 7803. 
to 850 F., whereby said objectionable sulfur com 
pounds are removed and a molecular rearrange 
ment of the molecules of said petroleum oil is 
secured with substantially no cracking of the oil 
occurring and with less than 1% of gas being 
formed. 

3. Process in accordance with claim 2 in which 
said petroleum oil is contacted with bauxite at a 

perature in the range from about 800' F, to 
820 E. 

4. Process for the refining of prime cut petro 
leum oils comprising contacting said petroleum 
oils with a catalyst consisting of bauxite under 
non-cracking conditions at a temperature in the 
range from about 780 F. to 850. F., whereby 
substantially no gas is formed, withdrawing said 
bauxite treated oil and introducing the same into 
a distillation unit in which gases comprising sub 

75 stantially hydrogen are removed from the bauxite 
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treated oil, recycling said removed gases with 
the fresh feed being bauxite treated. 

5. Process in accordance with claim 4 in which 
the oil is bauxite treated at a temperature in the 
range from about 800F, to 820'E. 

6. Process for the treatment of prime cut pe 
troleum oils boiling in the motor fuel range and 
containing objectionable sulfur compounds, com 
prising contacting said petroleum oils with a 
catalyst consisting of bauxite under substantially 
non-cracking conditions at a temperature in the 
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range from about 780 F. to 850°F, whereby less 
than 1% of gas is formed, clay treating said 
bauxite treated oil and removing therefrom un 
condensed gases, recycling said gases to the fresh 
feed being bauxite treated. 

7. Process in accordance with claim 6 in which 
the temperature of the petroleum oils is in the 
range from about 800F, to 820°F, 
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