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The present invention is concerned with an improved 
process for the manufacture of high quality hydrocarbon 
products boiling in the motor fuel boiling range. The 
invention is more particularly concerned with the pro 
duction of a low sulfur, mercaptan-free, high octane 
number motor fuel having a good odor. In accordance 
with the present invention a hydrocarbon feed boiling 
in the motor fuel boiling range is treated in an initial zone 
with a catalyst selected from a particular class. Suitable 
catalysts are molybdenum oxide on alumina, cobalt mo 
lybdate on alumina, and mixtures of nickel and tungsten 
sulñdes. The treated product is passed to a secondary 
zone to remove hydrogen sulfide and ñnally processed in 
a tertiary zone utilizing caustic and air in order to re 
move the ñnal traces of mercaptan sulfur. 

It is well known in the art to process hydrocarbon oils 
boiling in the motor fuel boiling range by various op 
erations in order to either remove sulfur compounds or 
to convert sulfur compounds such as mercaptans to rela 
tively innocuous sulfur disuliides. It is also known to 
treat motor fuel products boiling in the motor fuel boil 
ing range with caustic in the presence of air for identical 
reasons. However, when treating a petroleum product 
containing mercaptans with caustic in the presence of air 
the mercaptans are converted to disuliides. These disul 
iides in the product are not entirely satisfactory since 
they adversely effect the response of the fuel to tetraethyl 
lead, with respect to octane number improvement. On 
the other hand, when'contacting a fuel containing mer~ 
captans with a catalyst of the present invention, Vsubstan 
tially all the mercaptans are removed. However, the 
product will not pass a doctor test. ’ ' 
The present invention is broadly concerned with the 

production of a high quality improved motor fuel which 
boils below about 430° F. It is more particularly con« 
cerned with the sweetening of sour naphthas by an im 
proved combination process comprising a catalytic sweet 
ening step and an air sweetening step. In the catalytic 
sweetening step the oil is contacted with a catalyst selected 
from the class consisting of cobalt molybdate on alumina, 
molybdenum oxide on alumina, and a mixture of nickel 
and tungsten sulfide. 
The process of the present invention may be more fully 

understood by reference to the drawing illustrating one 
embodiment of the same. 

Referring specifically to the drawing, a hydrocarbon oil 
boiling in the range from about 100 to 430° F. is in 
troduced into treating z'one 1 by means of line 2. In 
zone 1 the oil is contacted with a catalyst comprising 
about 5 to 15% molybdenum oxide on alumina. Tem 
peratures are preferably in the range from about 400° F. 
to 700° F., while pressures are in the range from about 0 
to 500 p. s. i. g. A preferred temperature is in the range 
from about 550° F. to 650° F., while the preferred 
pressure is in the range from about 50 to 250 p. s. i. g. 
The feed rates may vary appreciably, but desirable feed 
rates are from l to 16 volumes of feed per volume of 
catalyst per hour. 
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The catalytically sweetened oil is removed from stage 1 
by means of line 3. A small amount of caustic, as for 
example, from 2 to 4% of a 15° Bé. strength is added to 
line 3 by means of line 4. The oil and the caustic is 
passed through a mixing zone> 5 and introduced into a 
settling zone 6. Spent caustic is segregated and removed 
by means of line 7. 
The segregated oil is removed from zone 6 by means 

of line 8 and mixed with from 5 to 15% by volume, 
preferably with about 10% by volume of an 8 to 15° Bé. 
strength caustic solutionwhich is introduced lby means 
of line 9, and an inhibitor, as for example, of the phen 
ylene-diamine type may be added by means of line 10. 
Air is introduced by means of line 11 and the entire mix 
ture passed through a mixing zone 12. ̀ 
The mixture is passed to settling zone 13, wherein spent 

caustic may be removed by means of line 14. The 
treated oil is separated by means of line 15 and passed to 
a storage zone 16 Where it is preferred the same remain 
in storage for a period from about 1 to 7 days. The 
treated oil substantially free of mercaptans and of a high 
quality sufficient to pass the doctor test is removed from 
zone 16 by means of line 17 and handled or further re 
fined as desired. 

The amount of caustic utilized in the air sweetening 
may vary appreciably, as for example, from 5 to 25% of 
caustic by volume based upon the oil. The strength of 
the caustic may also vary appreciably, as for example,y 
from 3 to 20° Bé. and higher. Sufficient air is introduced 
to give good agitation and to provide the necessary oxy 
gen. It is to be understood that zones 1, 6 and 13 may 
comprise any suitable number and arrangement of stages. 
The process of the present invention may be more fully 

understood by the following examples illustrating the 
same. Y ' 

EXAMPLE 1 

A number of operations were conducted wherein a 
West Texas light virgin naphtha was catalytically sweet 
ened in accordance with the present invention. The re 
sults of these operations are listed in the following table: 

Table 1.-C0mbínatíon catalytic plus air-caustic .sweeten 
ing of West Texas light virgin naphtha 

[L Catalytic sweetening; 600° F., 200 p. s. i. g., 10% MoOß on alumina 
catalyst] . . 

Feed Rate, V./Hr./V ............... ._ Feed 4 8 . 16 
Mercaptan Number-.. 41 0. 6 0. 7 1. 3 
Sulfur, Wt. Percent ________________ _. 0.083 0.022 0. 024 0. 028 ` 
O. F. R. R. Octane Number: 

Clear __________ _.' ______________ __ 69. 7 67. 6 69. 4 70. 1 
+2 ce. TEL_. 80. 3 83. 9 82. 5 82. 1 

Doctor Test l. _ DNP DNP DNP DNP 
Odor _________ ._ ._ DNP Pass Pass DNP 

[IL .Air-caustic sweetening of above products shaken for 3 minutes with 
10% of 15 Bè. caustic and left in contact with 9 volumes of air till sweet.) 

Time to get Doctor Pass Product, Hours-..-. <1 30 30 

1 1n the doctor test a small sample of the oil is shaken vigorously with 
a small amount of the doctor solution which consists of 15 Bé. caustic 
saturated with litharg'e. After shaking the sample with the doctor sclu~ 
tion a small amount of powdered sulfur is added to the mixture and shak 
ing repeated. It no discoloration of the sulfur at the interface between 
the hydrocarbon and aqueous layers develops, the sample passes the 
doctor test. The doctor test is an indication of Whether or not the oil i-s 
completely free of mercaptans. 

From the above tabulation, it is evident that catalytic 
sweetening of the West Texas light virgin naphtha with 
feed rates of 4 to 16 v./hr./v. reduces the mercaptan 
number of the feed from 4l to about l with a corre» 
sponding removal of about 70% of the sulfurs. Simul` 
taneously the octane number of the product was improved 
2 to 3 points on a leaded basis. In spite of the low mer 
captan number of the products, they still did not pass a 
doctor test. The catalytically sweetened products were 
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treated in a separatory funnel with 10% of 15 Bé. 
causticandy shaken incontact with air forv three minutes. 
The naphtha and aqueous layers were allowed to sepa~ 
rate and samples of the naphtha withdrawn periodically 
fora doctor -testl The settledvr products became- doctor 
sweetwithin a periodofA 1 to 30 hours. 
Although air caustic sweetening is thus shown to be 

elïective for» removing small amounts of mercaptans from 
catalytically sweetened products, the air caustic sweetening 
process isv not suitable for treating the raw virgin feed 
with a mercaptan number as high as 4l since excessively 
severe treats and long periods of contact with air would 
be required inorder to obtain even a partial removal of 
rnercaptans.` 

EXAMPLE`2 

Other operations Vwereconducted whereina West Texas 
virgin naphtha was catalytically sweetened. The results 
of these tests are as follows: 

Table II 
[Catalytic swectcniug of West Texas light virgin naphtha with CoMoO 

on alumina; 600° F., 200 p. s. i. g.] 

Feed Rate, VJHL/V .............. ___ Feed 1. 7v 3. 8 7. 9 
Mercaptan Nurnbor____ _ 41 0.6 0. 5 0. 8 
Sulfur, Wt. Porcent__ _ _ _ 0. 083 0. 020 0. 023 0. 027 
C. F. P.. R. Octane No 

Clear ............ _ _ __ 60. 7 68. 6 69. 0 68. 6 
+2 Cc. TEL ____________________ ._ 80. 3 82. 0 82. 0 S2. 0 

The feed utilized in Examplel has also been catalytical 
ly sweetened with a cobalt molybdate catalyst. The re 
sults in the above table show that with a cobalt molyb 
date catalyst the extent of sweetening obtained was at 
least as good as with the catalyst which was used in 
Example> 1. 

EXAMPLE 3 

A naphtha boiling in the range from 100 to 430° 
F. was contacted with a cobalt molybdate catalyst at a 
temperature of 600° F., a pressure of 200 lbs. per sq. 
inch and at feed rates of 7.8, and at 4 volumes of feed 
per volume of catalyst per hour. The naphtha comprised 
78.9% light virgin naphtha, 21.1% of heavy cracked 
naphtha and had the boiling range. of z 

° F. 

Initial boiling point _________________________ __ 120 

10% distilled _______________________________ __ 149 

50% distilled ______________________________ __ 225 

90% distilled ______________________________ __ 334 

Final _____________________________________ _- 442 

The results of these operations are illustrated in the 
following table: 

Table III 

Operating Conditions: 
Temperature, ‘1F ______________________ __' _______ ._ ' 600 600 

Feed Rate, V./Hr./V_ 7; 8 4. 0 
Pressure, p. s. i. g _____________________ __ ________ _. 200 200 

Feed In 
Product Inspections: speetions 

Sulfur, Wt. Percent . _ _ _ _. _ 0.143 . 109 . 091 

Hcreaptan Numbc __ 21 0.7 0.8 
Bromine Number _________ __ 4. 3 4. 7 ‘1. 1 
C. F. R. R. Octane Number: 

Clear ___________________________ _ _ 69. 4 70, 0 72. ‘l 
+2 cc. TEL ____________________ __ 79. 6 81. 8 84.0 
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The results presented in the above tabulation show 

that blends of virgin and cracked naphthas can be han 
dled effectively by catalytic sweetening. However, the 
concentration of cracked stocks in the blend should not 
exceed about 25%. With the cracked stocks as with 
virgin feeds, mercaptans were substantially eliminated; 
sulfur was appreciably reduced and an increase in leaded 
octane number of the product obtained. 
The present invention is concerned with the catalytic 

sweetening of petroleum oils boiling in the motor fuel 
boiling range. No hydrogen or other extraneous gas is 
added to the catalytic sweetening zone. The catalysts 
are selected from the class consisting of cobalt molyb 
date on alumina, molybdenum» oxide on alumina and 
a mixture of nickel and tungsten sulfide. The amount 
of cobalt molybdate and molybdenum oxide utilized is in 
the range from about 5 to 15% by weight based upon 
the alumina. 

Preferred temperatures are'in the rangefrom about 
550° F. to 650°' F., while preferred pressures are in 
the range from about 50 to 250 p. s. i. g. 
What is claimed is: 
1. Improved process for the complete removal of mer 

captan compounds from petroleum oils boiling in the 
motor fuel boiling range which comprises contacting these 
oils with a catalyst selected from the class consisting of 
cobalt molybdate on alumina, molybdenum oxide on 
aluminaand a mixture of tungsten sulfide and nickel sul 
iide at a pressure belowv about 500 p. s. i. g., a tempera 
tureY in the range from about 400 to 700° F., and in the 
absence of added hydrogen, removing the treated oil 
and separating hydrogen sulfide therefrom, thereafter 
contacting the oil with caustic in the presence of added 
air, whereby a doctor pass product is secured. 

2. Process as deiìned byv claim l wherein the tempera 
ture is inthe range from about 525° to 625° F., and 
wherein the. pressure is inthe range from about 150 to 
225 p. s. i. g. 

3. Processv as defined by claim 1 wherein the hydrogen 
sulñde is removed by utilizing a relatively small amount 
of. caustic and wherein theY concentration of the caustic 
in the ñnal stage is in the range from 8° to 15° Bé. 
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