
Patented Jan. 28, 1936 

UNITED STATES 

2,028,998 

PATENT OFFICE 
2,028,998 

METEOD OF SWEEENNG HYDROCARBON 
Walter A. Schulze and Lovel W. Chaney, Bartles 

ville, Okla, assignors to Phillips Petroleum 
Company, Bartlesville, Okla., a corporation of 
Delaware 
No Drawing. 

10 Claims. 
This invention relates to a method of treat 

ing hydrocarbon fluids and the like, with par 
ticular reference to sweetening petroleum hydro 
carbon oils. 
One object of this invention is to convert cer 

tain malodorous Sulfur compounds occurring in 
petroleum hydrocarbon mixtures into less ob 
noxious Substances. 
A further and most important object is to ac 

complish Said conversion of these obnoxious 
Sulfur compounds by means of alkali and alka 
line earth hypochlorite solutions and obtain a 
'Sweetened' product which is free from corrosive 
Substances and which is more stable in sunlight, 
particularly when in the presence of hydrocar 
bons having been subjected to pyrolysis. 
The term "sweetening' is usually applied to 

processes involving the conversion of malodorous 
mercaptains, Occurring in petroleum hydrocarbon 
mixtures, into less odorous Substances. Since one 
of the accepted characteristics of a good motor 
fuel is its freedom from obnoxious odors, Sub 
stances responsible for such odors are accord 
ingly usually either completely removed from the 
petroleum oil being processed, at Some stage of 
the refining process, or are converted by some 
means to more agreeable smelling substances. 
The latter method is employed in many cases and 
the conversion is accomplished by Sone oxidizing 
agent, the mercaptains being converted princi 
pally to disulfides. The extent of this conversion 
is usually determined by the well-known “doc 
tor', or Sodium plumbite, test. 

iypochlorite solutions, such as sodium and 
calcium hypochlorites, are used many times for 
sweetening petroleum hydrocarbon fluids. In 
many instances, however, the sweetened product 
is very corrosive to the well-known copper strip 
test and becomes much darker in color when ex 
posed to sunlight, particularly if the Sweetened 
product has been produced by cracking, or py 
rolysis, or is mixed with a petroleum oil which 
has been Subjected to cracking conditions. 
We have discovered a means by which we can 

treat petroleum hydrocarbon fluids such as nat 
ural gasoline, liquefied petroleum gases, straight 
run and cracked refinery gasolines, and the like, 
which have been treated with sodium hypo 
chlorite, for example, and have been rendered 
such as to be very corrosive to a copper strip in 
contact therewith and to be unstable towards 
sunlight-so that following our treatment they 
will be substantially non-corrosive to a copper 
strip in contact therewith in sunlight or when 
heated to moderate temperatures, and their sta 
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bility towards sunlight will be substantially in 
creased. We accomplish these results by means 
of acting on the hypochlorite-sweetened oil with 
alkaline Solutions of reducing agents of the group 
sodium Sulfite (Na2SO3), Sodium stannite 
(Na2SnO2) and sodium cyanide (NaCN). 

It is believed that the compounds which are 
responsible for these undesirable properties of 
the oil treated with hypochlorite in the usual 
manner are the alkyl sulfur chlorides. In these 
compounds the chlorine has a valence of +1, 
therefore Such compounds have oxidizing prop 
erties. These alkylsulfur chlorides are converted 
to the stable and unreactive disulfides by treat 
ment with the reducing solutions of Sodium Sul 
fite, sodium stannite, or sodium cyanide, Sub 
stantially, as described. 
As one example, we have found that a West 

Texas natural gasoline, containing 0.02 per Cent 
mercaptain sulfur, when sweetened with an alka 
line sodium hypochlorite solution (2.5 g. per liter 
NaOCl; 6 g. per liter excess NaOH) and subse 
quently treated with a slightly alkaline Sodium 
Sulfite solution was only slightly corrosive to a 
copper strip in contact with the copper in Sun 
light for two hours, and gave only a slight dark 
ening in color of the composite in Sunlight for 
two hours when mixed with a highly cracked 
naphtha, Without the sodium sulfite treatment, 
portions of the same hypochlorite Sweetened nat 
ural gasoline were very corrosive to a copper 
strip in sunlight in less than two hours and made 
the composite much darker in color when mixed 
with a portion of the same cracked gasoline and 
placed in the sunlight two hours. We obtained 
equally beneficial results, with reference to a less 
corrosive product and one more stable to light, 
upon sweetening a highly cracked naphtha, from 
high-sulfur crude oil with a similar Sodium hy 
pochlorite solution and subsequently treating the 
sweetened naphtha, with a similar sodium sulfite 
Solution. 
The sodium sulfite solution which we employed 

in these examples contained 65 grams of Na2SO3 
per iter of aqueous solution but the concentra 
tion of Na2SO3 in the treating Solution is not 
critical. We have employed concentrations rang 
ing from 10 grams to 330 grams of Na2SO3 per 
liter and found them all to accomplish the Same 
beneficial results, the solutions of low Na2SO3 
concentrations obviously requiring a Somewhat 
longer contacting time than those of higher con 
centrations. Likewise, there is little if any differ 
ence in operative results when the alkalinity of 
the solution is varied over a considerable range. 
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We have obtained practically identical results 
With approximately neutral Sodium Sulfite Solu 
tions as with solutions containing 300 grams of 
NaOH per liter. In fact, we have obtained good 
results with acid solutions, as with NaHSO3, but 
to avoid contaminating the hydrocarbon oil treat 
ed with Sulfur dioxide we find it advantageous to 
maintain the treating solution slightly alkaline. 
Addition of Sodium carbonate to the Sodium Sul 
fite treating solution, we have found, Serves well 
to impart and maintain this alkalinity and We 
employ it in our preferred method of working. 

Synthetic mixtures of methyl, normal, Second 
ary and tertiary butyl, normal heptyl, phenyl 
and benzyl mercaptains (0.04 per cent mercap 
tan sulfur) in naphtha. were Sweetened With So 
dium hypochlorite solutions and then treated 
with slightly alkaline Sodium sulfite solutions. 
Before treatment with sodium Sulfite, all Were 
more or less corrosive to a copper strip in Sun 
light. Contacting with sodium sulfite solutions 
rendered them all less corrosive and in the ma 
jority of cases entirely non-corrosive to copper. 
We have also discovered that Sodium stannite 

and alkaline Sodium or potassium cyanide, as 
group examples, react in a substantially analo 
gous manner to Sodiuri Sulfite to render corrosive, 
light-unstable hypochlorite-treated mercaptain 
mixtures and naphthas non-corrosive and light 
stable. As examples of their utility, a very corro 
sive sodium hypochlorite-sweetened mixture of 
tertiary butyl mercaptain in naphtha was made 
relatively non-corrosive to the Sunlight copper 
Strip test by contacting it with an aqueous Solu 
tion containing 40 grams of stannous chloride 
(SnCl2) and 125 grams of sodium hydroxide 
(i. e., alkaline sodium stannite) per liter. An 
aqueous Solution comprising 160 grams of potas 
sium cyanide (KCN) and 140 grams of sodium 
hydroxide per liter accomplished a similar result, 
The concentrations of stannous chloride, potas 
sium cyanide and sodium hydroxide were varied 
Over quite wide ranges and very satisfactory re 
Sults were obtained. A substantial excess alka 
linity was, however, found to be advantageous. 

In carrying out our method of sweetening hy 
drocarbon oils we intimately contact the oils with 
an aqueous hypochlorite solution containing ap 
proximately 1 gram of sodium hypochlorite per 
liter and one gram or more of excess sodium 
hydroxide per liter. After washing the sweetened 
oil with a dilute sodium hydroxide solution, we 
then intimately contact the sweetened oil with an 
aqueous sodium sulfite solution containing ap 
proximately 60 grams of Na2SO3 per liter (0.5 
pound per gallon) and 20 grams of Na2CO3 (or 
NaOH) per liter (0.17 pound per gallon), finally 
Washing the Sulfite treated oil with water and 
allowing the water to separate out in a settling 
tank. Any of the well-known methods of obtain 
ing intimate contact between the oil to be treated 
and the hypochlorite, sodium hydroxide and so 
dium sulfite treating solutions may be used and 
the oil and aqueous solutions may be separated 
by decantation and/or any mechanical means. 

it is to be understood that other water solu 
ble alkali and alkaline earth sulfites, stannites and cyanides are equivalents. 
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What we claim and desire to secure by Letters 
Patent is: 

1. An improved method for sweetening a mer 
captain-bearing petroleum hydrocarbon fluid, 
comprising treating said fluid with a hypochlo 
rite solution in the absence of oxygen carriers, 
whereby a part of the mercaptains are converted 
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to disulfides and the rest to alkyl sulfur chlorides, 
said alkyl sulfur chlorides remaining in the hy 
drocarbon fuid, separating said fluid from the 
hydrochlorite solution, treating the fluid with a 
Strong reducing Solution of a water Soluble alka 
line Salt Selected from the group consisting of the 
alkali and alkaline earth sulfites, cyanides and 
stainites, whereby the alkyl sulfur chlorides are 
reduced to disulfides, and separating the improved 
Sweetened hydrocarbon fluid from the reducing 
Solution. 

2. An improved method for sweetening a 
mercaptain-bearing petroleum hydrocarbon oil, 
Comprising treating said oil with a hypochiorite 
Solution in the absence of oxygen carriers, where 
by a part of the mercaptains are converted to di 
Sulfides and the rest to alkyi. Sulfur chlorides, said 
alkyl sulfur chlorides remaining in the hydrocar 
bon oil, separating said oil from the hypochlorite 
Solution, treating the oil with a strong reducing 
Solution of a water soluble alkaline. Salt selected 
from the group consisting of the alkali and alka 
line earth sulfites, cyanides and stannites, where 
by the alkyl sulfur chlorides are reduced to disul 
fides, and separating the improved sweetened 
hydrocarbon oil from the reducing solution. 

3. An improved method for Sweetening a 
mercaptain-bearing petroleum hydrocarbon fluid, 
comprising treating said fluid with a hypochlorite 
Solution in the absence of oxygen carriers, where 
by a part of the mercaptans are converted to di 
sulfides and the rest to alkyl sulfur chlorides, said 
alkyl sulfur chlorides remaining in the hydrocar 
bon fluid, separating said fiuid from the hypo 
chlorite solution, contacting the fluid with a 
strong reducing solution of an alkali and a water 
soluble alkaline salt selected from the group con 
sisting of the alkali and alkaline earth sulfites, 
cyanides and stannites, whereby the alkyl sulfur 
chlorides are reduced to disulfides, and separating 
the improved Sweetened hydrocarbon fluid from 
the reducing Solution. . 

4. An improved method for Sweetening a 
mercaptain-bearing petroleum hydrocarbon Oil, 
comprising treating said oil with a hypochlorite 
solution in the absence of oxygen carriers, where 
by a part of the mercaptains are converted to di 
Sulfides and the rest to alkyl Sulfur chlorides, 
said alkylsulfur chlorides remaining in the hydro 
carbon oil, separating said oil from the hypochlo 
rite solution, contacting the oil with a strong re 
ducing solution of sodium hydroxide and a water 
soluble aikaline Salt Selected from the group con 
sisting of the alkali and alkaline earth sulfites, 
cyanides and stannites, whereby the alkyl sulfur 
chlorides are reduced to disulfides, and separating 
the improved Sweetened hydrocarbon oil from the 
reducing Solution, 

5. An improved method for sweetening a 
nercaptain-bearing petroleum hydrocarbon oil, 
comprising treating said oil with a hypochlorite 
solution in the absence of Oxygen carriers, where 
by a part of the mercaptains are converted to di 
sulfides and the rest to alkyl sulfur chlorides, said 
alkyl sulfur chlorides remaining in the hydro 
carbon oil, separating said oil from the hypo 
chlorite solution, contacting the oil with a strong 
reducing solution of an alkali and a water soluble 
alkaline sulfite, whereby the alkyi sulfur chlorides 
are reduced to disulfides, and separating the im 
proved sweetened hydrocarbon oil from the sulfite 
reducing solution. 

6. An improved method for sweetening a 
mercaptain-bearing petroleum hydrocarbon of, 
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comprising treating said oil with a hpyochlorite 
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solution in the absence of oxygen carriers, where 
by a part of the mercaptains are converted to di 
Sulfides and the rest to alkyl sulfur chlorides, 
said alkylsulfur chlorides remaining in the hydro 
carbon oil, separating said oil from the hypochlo 
rite solution, contacting the oil with a strong 
reducing solution of an alkali and a water Soluble 
alkaline stannite, whereby the alkyl sulfur chlo 
rides are reduced to disulfides, and separating the 
improved sweetened hydrocarbon oil from the 
stannite reducing solution. 

7. An improved method for Sweetening a 
mercaptain-bearing petroleum hydrocarbon oil, 
comprising treating said oil with a hypochlorite 
solution in the absence of oxygen carriers, Where 
by a part of the mercaptains are converted to di 
sulfides and the rest to alkyl sulfur chlorides, said 
alkyl sulfur chlorides remaining in the hydrocar 
bon oil, separating said oil from the hyprochlorite 
solution, contacting the oil with a strong reducing 
solution of an alkali and a water soluble alkaline 
cyanide, whereby the alkyl sulfur chlorides are 
reduced to disulfides, and separating the improved 
sweetened hydrocarbon oil from the cyanide re 
ducing solution. 

8. An improved method for Sweetening a 
mercaptain-bearing petroleum hydrocarbon oil, 
comprising treating said oil with a hypochlorite 
Solution in the absence of oxygen carriers, where 
by a part of the mercaptains are converted to di 
sulfides and the rest to alkyl sulfur chlorides, said 
alkyl sulfur chlorides remaining in the hydrocar 
bon oil, separating said oil from the hypochlorite 
solution, contacting the oil with a strong reducing 
solution of sodium hydroxide and a water Soluble 

3 
alkaline Sulfite, whereby the alkyl Sulfur chlorides 
are reduced to disulfides, and separating the im 
proved Sweetened hydrocarbon oil from the Sulfite 
reducing Solution. 

9. An improved method for Sweetening a 5 
mercaptain-bearing petroleum hydrocarbon oil, 
comprising treating said oil with a hypochlorite 
solution in the absence of oxygen carriers, where 
by a part of the mercaptains are converted to di 
sulfides and the rest to alkyl sulfur chlorides, said 10 
alkyl sulfur chlorides remaining in the hydrocar 
bon oil, separating said oil from the hypochlorite 
solution, contacting the oil with a strong reducing 
solution of sodium hydroxide and a water Soluble 
alkaline stannite, whereby the alkyl sulfur chlo- 15 
rides are reduced to disulfides, and separating the 
improved sweetened hydrocarbon oil from the 
stannite reducing Solution. 

10. An improved method for Sweetening a 
mercaptain-bearing petroleum hydrocarbon oil, 20 
comprising treating said oil with a hypochlorite 
solution in the absence of oxygen carriers, where 
by a part of the mercaptains are converted to di 
sulfides and the rest to alkyl sulfur chlorides, said 
alkyl sulfur chlorides remaining in the hydrocar- 25 
bon oil, separating said oil from the hypochloride 
solution, contacting the oil with a strong reducing 
solution of sodium hydroxide and a water Soluble 
alkaline cyanide, whereby the alkyl sulfur chlo 
rides are reduced to disulfides, and separating the 30 
improved sweetened hydrocarbon oil from the 
cyanide reducing solution. 
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