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oils containing mercaptans. 
' Among the processes which have been proposed for the 
removal of mercaptans from petroleum oils is the so 
called “solutiser” process wherein the oils are contacted 
with an aqueous‘caustic alkali solution containing a sub 
stance, such as an alkali metal phenolate or isobutyrate, 
capable of'increasing the solubility of the mercaptans in 

‘This invention‘relates to the sweetening of petroleum 

the caustic solution. The caustic solution is regenerated _ 
either by means of steam or, more recently, ‘by means of 
air in the presence of an oxidation catalyst such as tannic 
acid. ' ‘ " 

It has also been. proposed to convert the mercaptans 
into disulphides by treatment with oxygen or an oxygen 
containing gas in the presence of an oxidation catalyst 
such ashydroquinone. , h i ‘ 3‘ 

It has now been discovered that the conversion of mer 
captans to disulphides may be effected by air-blowing 
in the presence of a solubility promoter, which need not 
be an oxidation catalyst. 
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According to the invention therefore, a process for ‘the I‘ " 
sweetening of petroleum oils containing mercaptans, con 
sists in treating the oils with'an aqueous caustic alkali 
solution containing a substance which is capable of in 
creasing the‘solubility‘of the‘ inercaptans in the alkali, 
solution, in the presence of oxygen or an oxygen-contain 
ing gas. The aqueous caustic alkali solution containing 
the solubility promoter will heerinafter be referred to 
as the solutiser solution. 
The mechanism of the sweetening operation appears 

to be that the mercaptans ?rst go from the oil phase to 
the aqueous phase, at which stage both the mercaptan 
and total sulphur content of the oil are reduced. The 
mercaptans are oxidised in the aqueous phase, presum 
ably to the insoluble disulphides which then return to 
the oil phase, thus increasing the sulphur content which 
gradually returns to its original value while the mercaptan 
content drops to zero. The caustic solution is thus con 
tinuously regenerated so that no separate regeneration 
process is needed. It is to be understood that the scope 
of the invention is in no way limited by the above ex 
planation of the mechanism of the reaction. . 
The treatment of the oil with the solutiser solution 

may advantageously be carried out in two or more stages, 
all in the presence of oxygen or an oxygen-containing 
gas. 

It has been found that a considerable conversion of 
mercaptans to disulphides may be effected by means of 
an aqueous caustic alkali solution alone, and it is there 
fore advantageous to treat the oil ?rst with an aqueous 
caustic alkali solution containing no solubility promoter 
in the presence of oxygen or an oxygen~containing gas, 
and then with the solutiser solution likewise in the pres 
ence of oxygen or an oxygen-containing gas. This meth 
od of operation is more economical in the use of solutiser 
solution and has the further advantage of reducing the 
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time of contact of the oil withrthie solutiser solution and 
thereby considerably improving the colour of the prod 
uct. ' ' 

It has been determined that the process of the inven 
tion is capable of sweeteninga sour naphtha containing 
0.05% by weight mercaptan sulphur. The contact time 
required is of the order of 20-30 minutes in a two-stage 
process when giving the naphtha a‘50/50 Wash with the 
solutiser solution. Commercial cresol may conveniently 
be used as the solubility promoter. 
The invention will now be described by way of example 

asapplied to the continuous sweetening of an unre?ned 
Iranian benzine having‘ a boiling range of l00-150° C 
and a mercaptan content of 0.05 weight percent. 
Two runs were carried out‘, the ?rst being a treatment 

with a solutiser solution consisting ofS ‘N NaOH+L5 N 
cresol and the second with 5. N caustic soda alone. A 
blanket of oxygen was maintained above the liquid dur 
ing the whole'of the ?rst run, and the total contact time 
was initially 30 minutes i. e. 15 in each stage, and 
was later reduced to 15 minutes and ?nally to 10 minutes. 
It was found that with the longer contact times the prod 
uct was orange in colour probably due: to oxidation prod 
ucts of the cresols. The results of this run are given 
in the following table and indicate that a contact time of 
20~30 minutes is required for a sweet product. The sec 
ond run using 5 ,N NaOH alone was carried out as a 
blank experiment; oxygen was again present initially and 
the total contact ‘time was 30 minutes. For the ?rst 
16 hours the product was doctor. negative, but gradual 
ly became sour, and,‘ ?nally settled down to a value of 
0.002 per cent mercaptan. For the last few hours, the 
oxygen blanket was replaced by air, the contact time still 
remaining at 30 minutes. The mercaptan content of the 
product increased almost immediately, and after 4 hours 
had reached a value of 0.006 per cent. These results are 
shown in the table. 

TABLE ‘ 

Continuous Z-state washing of‘ unre?ned 100°-150°‘ C. 
Iranian benzine 

Feedstock: 

Conditions: 
Rate of feed of spirit... Spirit-reagent ratio .............. _ . 

Run No ....................... M ' 

Wash Liquid .................. ._ 
Contact times: 

1st stage ___________________ .. 
2nd stage __________________ .. 

Total _____________________ .. 

(J0 at 
r- 1 cacao p 0 

Oxygen feed _________________ .. 
Product from 1st stage: 

Mcrcaptan sulphur, wt. per 
cent _____________________ _. 

Product from 2nd stage: 
Total sulphur wt. percent. __ 
Mereaptan sulphur, wt. per 
cen . .................... _. 

Acidity ml.N/20 NaOH/lOO ml“ _ 
Exlsteni; Gum mg./l00 ml ..... _. 2 

On On 

0. 004. 0. 004 

0.088 0.089 

0.0005 0.001 
0. 40 0. 40 
trace trace 1 

1 solutiser solution-5N NaOH+L5 N cresol. 
: 5N NaOH. 
1 Doctor negative. 

We claim: 
1. A process of sweetening a petroleum oil containing 

mercaptans, which comprises mixing the oil with an 
aqueous caustic alkali solution in the presence of tree 
oxygen so as to convert part of said mercaptans into disul 
phides, separating the oil from the caustic alkali solution, 
mixing the separated oil in the presence of free oxygen but 
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in the absence of a catalyst for the oxidation of mercap 
tans to disulphides with an aqueous caustic alkali solution 
containing a substance which ‘is capable of increasing the 
solubility of the mercaptans in the alkali solution, so as 
to effect a further conversion of mercaptans into disul 
phides, and separating a sweetened oil from the caustic 
alkali solution. . ' 

2. A process. of sweetening. a petroleum oil containing 
mercaptans, which comprises mixing the oil with an . 
aqueous caustic alkali solution in the presence of, free 
oxygen so as to convert part of said mercaptans into 
disulphides, separating the oil from, the caustic alkali solu 
tion, mixing the separated oil in the presence of free oxy— 
gen but in the absence of a catalyst for the oxidation of 
mercaptans to disulphides with an aqueous caustic alkali 
solution containing a commercial cresol capable of in 
creasing the solubility of the mercaptans in the alkali solu 
tion, so as to client a turther conversion of mercaptans 
into disulphides, and separating a sweetened oil from the 
caustic alkali solution. , 

3. A process of sweetening a petroleum oil containing 
mercaptans, which comprises mixing the oil with an 
aqueous caustic alkali solution in the presence of free 
oxygen so as to convert part; of said mercaptans into 
disulphides, separating the oil from the caustic alkali sohu 
tion, mixing the separated oil in the. presence of free oxy 

' gen but in the absence of a. catalyst for the oxidation of 
mercaptans to disulphides with an aqueous solution con 
sisting of 5 N NaQH+1.5 N commercial cresol so as 
to effect a further conversion of mercaptans into disul 
phides, and separating a sweetened oil from the caustic 
alkali solution. 

4. A process of sweetening a sour naphtha Containing 
more than 0.05%. weight of mercaptan sulphur, which 
comprises mixing the naphtha with an aqueous caustic 
alkali solution in the presence of free oxygen so as to con 
vert part of said mercaptans into disulphides, separating 
from the caustic. alkali solution a naphtha containing not 
more than 0.05% weight mercaptan sulphur, mixing the 
separated naphtha in the presence of free oxygen but in 
the absence of a catalystlfor the oxidation of mercaptans 
to disulphides with an aqueous caustic alkali solution con 
taining a substance which is capable of increasing the 
solubility of the mercaptans in the alkali solution, so as 
to effect a further conversion of mercaptans into disul 
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phides, and separating a sweetened oil from the caustic ’ 
‘alkali solution. , 

5. A process of sweetening a sour naphtha containing 
more than 0.05% weight of mercaptan sulphur, which 
comprises mixing the naphtha with an aqueous caustic 
alkali solution in the presence of free oxygen so as to 
convert part of said mercaptans into disulphides, separat 
ing from the caustic alkali solution a naphtha contain 
ing not more than 0.05 % weight mercaptan sulphur, mix 
ing the separated‘naphtha in the presence of free oxygen 
but in the absence of a catalyst for the oxidation of necr 
captans to disulphides with an aqueous caustic alkali solu 
tion containing a commercial cresol capable of increasing 
the solubility of the mercaptans in the alkali solution, so 
as to effect a further conversion of mercaptans into disul 
phides, and separating a sweetened 'oil from the caustic 
alkali solution. 

6. A process of sweetening a sour naphtha containing 
more than 0.05% weight of mercaptan sulphur, which 
comprises mixing the naphtha with an aqueous caustic 
alkali solution in the presence of free oxygen so as to 
convert part of said mercaptans into disulphides, separat 
ing from the caustic alkali solution a naphtha containing 
not more than 0.05% weight mercaptan sulphur, mixing 
the separated naphtha in the presence of vfree oxygen but 
in the absence of a catalyst for the oxidation of mer 
captans to disulphides with an aqueous, solution consist 
ing of '5 N NaOH+1.5 N commercial cresol so as to 
e?ect a further conversion of mercaptans into disulphides, 
and separating a sweetened oil from the caustic alkali 
solution. 
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