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10 Ciaims. (Cl. zes-zzv) 
This invention relates to the “sweetening” of petroleum 

hydrocarbons for the removal therefrom of such sub 
stances as mercaptans and the like and, more particularly, 
to a multi-stage continuous process for the removal from 
petroleum hydrocarbons of such mercaptan products by 
extraction elimination thereof with an alkaline material 
including an oxygenation catalyst which is continuously 
regenerated in the course of the process. 
As is well understood, petroleum products often con 

tain, inherently as a result of the origins thereof, various 
more or less important quantities or proportions of 
mercaptans and like sulphur-containing contaminants 
which, in addition to frequently producing an undesira 
ble odor, may have other disadvantageous characterizing 
properties unless removed from the re?ned hydrocarbons. 
It has been suggested, of course, to alleviate this situa 
tion by oxidizing such mercaptan or other impurities to 
innocuous compounds such as disul?des, but, if it is at 
tempted to carry out such an expedient, difficulties may 
be encountered by the fact that the disul?des are left 
in the re?ned product, and this may be particularly im 
portant in the case of gasoline and similar products 
where the presence of such disul?des may have an in 
hibiting effect on the action of certain common additives 
such as tetraethyl lead, etc. 
To remedy the foregoing difficulties, it has also been 

suggested to eliminate mercaptans in petroleum products 
by extraction, rather than by oxidation in situ. For ex 
ample, the petroleum products may be washed with a 
solution of alkali metal hydroxides containing such sub 
stances as cresols, alcohols, etc., which have the effect 
of augmenting the solubility of mercaptans in the wash 
ing or extracting liquid. After extracting mercaptans 
from the petroleum products, the alkaline solution is 
submitted to a regeneration operation either by steam 
stripping or by oxidation of the mercaptans to disul?des, 
the latter being then separated by settling the regenerated 
alkaline solutions. Such an oxidation step for regenerat 
ing the alkaline wash liquor is generally e?ected by air 
in the presence of organic oxidation catalysts and at 
temperatures which, although only moderately elevated, 
are substantially above room temperature. 

In such oxidation step, some di?’iculties may be ex 
perienced with some of the oxidation catalysts utilized 
in actual practice. For example, dii?culty may be ex 
perienced with solutions containing such catalysts, in 
asmuch as the solutions containing said catalysts are 
sensitive to oxidation and must therefore be protected 
against a too extended effect of oxygen. This is obtained 
by partial oxidation only of the mercaptid-es presentso 
as to leave ‘a certain reducing potential of the solution 
due to a remainder of residual mercaptides. In such 
an event, there results in a re-cycling of mercaptans‘with 
the washing alkaline extracting liquor ‘and a reintroduc 
tion of mercaptans into the re?ned petroleum products, 
so that although the original mercaptan proportion of 
the petroleum products is diminished, they do not turn 
out to be “doctor sweet.” 

According to the present invention, however, there is 
provided a process whereby, in a single, multi-stage op-. 
eration, the major part of the mercaptan impurities are 
removed from the petroleum products in a ?rst extraction 
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step, then the extracting alkaline liquor is regenerated 
at room temperature, and then a second treating step 
is elfected with the regenerated alkaline liquor to elimi 
nate from the petroleum product being re?ned remaining 
traces of mercaptans by way of oxidation so as to ob 
tain a re?ned product which is “doctor sweet”; and oxida 
tion catalysts are employed which are soluble or ?nely 
dispersible in the alkaline Washing solutions in adequate 
concentration for the extraction of the mercaptans in 
the form of mercaptides from the petroleum products, 
which oxidation catalyst must be su?iciently stable chem 
ically in presence of the caustic solution and also be char 
acterized by being reversibly transformable from ‘an oxi~ 
dized form to a reduced form. 
The foregoing and other objects and advantages of this 

invention will be apparent from the following description 
in the appended claims, and the accompanying drawings. 

In the drawings 
FIG. 1 is a diagrammatic or schematic flow-sheet il 

lustration of the sequence of steps and operations em 
bodying and for practicing this invention; and 
FIGS. 2. and 3 are diagrammatic or schematic rep 

resentations of the sequence of steps and apparatus em 
bodying and for practicing this invention as particularly 
applied to two forms of processes for the treatment of 
gasoline. 

Referring to FIG. 1, the general steps and stages of 
the multi-phase process according to this invention are 
indicated, along with the apparatus utilized therein. 
Thus, a counter-current extraction tower of conventional 
and well-known design is indicated at 1 into which the 
liquid petroleum product to be sweetened is introduced 
at an inlet indicated at 2 near the bottom of the column 
1, while an alkaline washing and extracting solution con 
taining the oxidation catalyst in the reduced form thereof 
is introduced to the upper portion of column 1 at 3 
for counter-current extracting contact with the petroleum 
product introduced at 2. Since it is preferred to operate 
this invention in a continuous manner, counter-current 
flow through tower 1, as well understood, facilitates the 
continuous extracting contact of the alkaline washing and 
extracting liquid ?owing down the tower with the petrole 
um product to be sweetened ?owing up column 1. The 
alkaline washing and extracting liquid, having passed 
through column 1, is withdrawn therefrom at the bottom 
thereof through outlet 4, containing mercaptides and 
catalyst in the reduced form thereof. Such solution, 
withdrawn from column 1 through the outlet 4 thereof, 
is then subjected to a regenerating step in ‘a conventional 
reactor or regenerator indicated at 5 during which step 
oxygen or an oxygen-containing gas is introduced into 
regenerator 5 at gas inlet 5a and bubbled through the 
alkaline liquor. As oxygen is bubbled through the liquor, 
the oxidation catalyst therein promotes the oxidation of 
mercaptides to disul?des at room temperature, and the 
thus-treated liquid is withdrawn from the regenerator 5 
through the outlet line 6‘. Such liquid, after the oxida 
tion step in regenerator 5, is substantially free of mer 
captans (which have ‘been oxidized to disul?des) and 
contains the oxidation catalyst in oxidized form. This 
product from regenerator 5 is then passed through a 
separation step indicated at 7 where the disul?des are 
separated from the alkaline liquor as by decantation or 
by extraction with a solvent which is immiscible in the 
alkaline liquor but capable of dissolving therefrom the 
disul?des. 
The ?nally regenerated extraction or washing liquor 

emerging at 8 from the separation step or apparatus 7 
is substantially free of sulfur compounds in any form 
and includes the oxidation catalyst now in its oxidized 
form, and this regenerated solution is passed to the upper 
portion of a further counter-current extraction column 
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10, while the partially sweetened petroleum product 
emerging from the top of column 1 at 9 is introduced 
into the lower portion of column 10 for a ?nal sweeten 
ing step, conducted in the absence of air, and under the 
conjugated action of the regenerated alkaline solution 
and the oxidizing action of the oxidized form of the 
catalyst therein. The reaction in column 10 results in 
the substantially complete conversion to disul?des of 
any residual mercaptans which are not removed in the 
?rst extraction step in column 1, and also results in trans 
forming the catalyst from the oxidized state to the re 
duced state thereof so that there is withdrawn from the 
outlet 11 at the bottom of column 10 an alkaline ex 
traction solution containing catalyst in the reduced state 
for introduction at 3 to the ?rst extraction step in column 
1, while the petroleum product is withdrawn from column 
10 at the top thereof through outlet 12 in a condition 
which is substantially free of mercaptans and “doctor 
sweet.” 
The oxidation catalysts which are susceptible to utiliza 

tion in an embodiment or according to this invention 
include, for example, the organo-rnetallic compounds 
with a chelate bond which are susceptible to or recog 
nized as having the characteristic ability to absorb oxy 
gen and desorb oxygen for providing an oxidized form, 
in one case, and a reduced form in the other case. Ex 
amples include such natural substances as haemoglobin 
or chlorophyll, or such synthetic products as ferrous 
indigo or salicylal-ethylene-diimino-cobalt, all as suggest 
ed in French Patent No. 996,851, and other products 
with neighboring structures such as the chelates derived 
from salicylal-alkylene-diirnine products as disclosed in 
French Patent No. 1,077,162, which products have the 
faculty of oxidizing mercaptans and, apparently, the 
property of oxidizing-reducing mentioned above although 
the oxidized form may not ‘have been isolated. Such 
oxidation catalysts can also be, in addition to the chelates 
above mentioned, the sulfur dyes with regard to which 
the catalytic action according to this invention is sug 
gested in French Patent No. 1,105,484, and, among the 
sulfur dyes particularly adapted to this process are those 
of the class 1002 of the Color Index disclosed in US. 
copending application Serial No. 800,454. 
The aforementioned alkaline solution, one might men 

tion here, is an aqueous solution of an alkali metal hy 
droxide, so concocted that the proportion of sodium hy 
droxide or potassium hydroxide is present in a concen 
tration which comprises within the range of 5% to 45% 
of the entire alkaline solution, and this solution also 
should preferably, contain certain solvents for the mer 
captans which it is desired to remove from the petroleum 
hydrocarbons being treated, such as, among others, cre 
sols, alcohols, etc., although, as will be understood, this 
invention embodies the treatment of fractions of petrole 
um products with alkaline solutions which do not include 
such additional substances. 
One of the principal objects of this invention is the 

regeneration of the alkaline solutions which are used 
to remove from the petroleum products the various im 
purities in accordance with this invention. In this con 
nection, the regeneration of the aforementioned alkaline 
solutions, after an extraction of mercaptans, is accom 
plished by the complete oxidation of mercaptans in said 
alkaline solutions. One should note, however, that oxi 
dation catalysts (or, at least, those designated below) 
have an activity such that they permit or enhance the 
oxidation of mercaptides at room temperature or at tem 
peratures in that range, although perhaps a little above 
room temperature, nevertheless less than elevated tem 
peratures, as for example, 15° to 50° C. 
With such oxidation catalysts, as will be understood, 

a number of advantages according to this invention are 
achieved. A number of situations in which satisfactory 
results have been obtained according to this invention 
are noted hereinafter, as exemplary of the steps and 
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processes embodying and for practicing this invention, 
and with which the regeneration of the alkaline solu 
tions or extracts of the mercaptans which it is desired 
to remove from petroleum hydrocarbons are completed 
according to the foregoing. It should be noted, how 
ever, that the catalysts utilized in this extraction are par 
ticularly designated as those (whether chelates or sulfur 
dyes) as have a propensity for the oxidation (or which 
permit the oxidation) of mercaptides at room tempera 
ture (or at temperatures which are but little above room 
temperatures) as disclosed. 
One may note from the foregoing, the following ex 

amples of catalysts and other considerations with which 
satisfactory results are achieved according to and em 
bodying this invention. 
As one example, one might note, the re?ning of a 

fraction of gasoline between initial and ?nal points of 
40° C. to 160° C. and containing 140 g./m.3 of sulfur 
in the form of mercaptan. Utilizing, for the purpose of 
sweetening this particular gasoline fraction an alkaline 
solution containing 402 g./litre of caustic potassium hy 
droxide, 190 g. of cresol and 1 g. of sulfur dye (Dark 
Green Sulfanol B, technical grade), the apparatus of 
FIG. 2 was used. 
The dry and unconverted gasoline was provided at 13 

at the rate of 60 m3/ hr. and was mixed, at 14, with a con 
ventional soda prewashing solution, to eliminate from the 
gasoline introduced into the system at 13 hydrogen sul?de 
in a manner ‘which is well recognized. The particular 
treated gasoline was separated from the treating solution 
in ‘a decanter 15, of well-known construction, and the soda 
solution was reclaimed by the pump 16 and re-cycled, as 
one would imagine for additional use, with, if necessary, 
a replenishment of soda solution from 16a, back through 
the decantation step of the decanter 15. 

In the absence of oxygen, which is particularly remark 
able in this invention, the gasoline was submitted to a 
number of extracting stages, two of which are illustrated 
in FIG. 2, for the appropriate extraction thereof, of the 
mercaptans; thus, the action of soda or potassium solu 
tions, preferably containing cresols and containing Dark 
Green Sulfanol B or other sulfur dyes in a reduced ‘state, 
is achieved, as indicated in the reactors 17—17a (with 
particular regard to FIG. 2), in the proportion of 6 vol 
umes of gasoline (or other petroleum products) to 1 vol 
ume of alkaline solution containing the cresols, etc., as 
aforementioned. 
From ‘decanter 17a there exits a petroleum product con 

taining, still, something of the order of 60 g./rn.3 of mer 
captans, which product, as will be understood, cannot be 
considered as “sweetened.” 

Out of the decanter or reactor 17 is produced an ex 
traction solution, in the alkaline and aqueous phase, en 
riched in mercaptans, which solution is conducted by the 
piping designated at 18 into the regenerating reactor 19 
Where the aqueous phase solution is submitted to the ‘ac 
tion of air, interjected into reactor 20 at a temperature of 
about 20° C. Because of the presence of a sulfur dye 
(such as Dark Green Sulfanol B) acting as the catalyst, 
the mercaptides are oxidized into disul?des in the presence 
of the sulfur dye, which is converted to its higher oxi 
dized state. Any excess of air is withdrawn through 21, 
and the alkaline solution therein, freed of mercaptans but 
containing disul?des, is thereafter directed by the outlet 
line 22, to the system of mixer-settler 23-44 and sub 
jected to extraction ‘by means of a solvent. The solvent 
charged with disul?des, is eliminated in line 25, and the 
fresh solvent is introduced, as by line 26, and the alkaline 
regenerated solution containing the catalyst in oxidized 
state is withdrawn by the line 27. The gasoline, still con 
taining a minor amount of residual mercaptan, which 
leaves the decanter 17, and the regenerated extraction so 
lution arriving by line 27, are ?owing together to the 
mixer-reactor 28, to be treated in the absence of air, as 
above noted. The Dark Green Sulfanol B is reduced, in 
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this step of the reaction, by the residual mercaptans in the 
gasoline, and there is withdrawn at 29 a gasoline fraction 
which is “sweet,” and there is withdrawn at 30 an aque 
ous extraction phase containing the reduced catalyst so 
that this alkaline solution after ‘being renewed by contact 
with the gasoline to be re?ned, is capable of extracting 
mercaptans, without oxidation thereof and therefore with 
out introduction of corresponding disul?des into the gaso 
line to be re?ned. 
In order to compensate for the losses of catalysts in the 

foregoing system, a replenishment of catalysts (for ex 
ample, Dark Green Sulfanol B) is effected as, for exam 
plc, through the piping 31, as may be necessary. 
As indicative of the enhanced results of 1a system em 

bodying and for practicing this invention and as indicated, 
schematically and diagrammatically in FIG. 2, one may 
note the satisfactory or indicative data of Table I with re 
gard to such a system. For example, Table I indicates the 
extent of retained mercapt-an and disul?de in two trials 
which were made, the one trial without a catalyst which 
embodies this invention and the other with an oxidation 
catalyst as ‘described in accordance with this invention, 
which trial proved, indeed, the advantage of the present 
invention and the practice thereof in which one is con 
cerned with the obtaining of :a truly “sweet” re?ned frac 
tion ‘and the regeneration, at room temperature, of a use 
able alkaline extracting solution. 

Table I 

Trial Trial 
Without With 
Catalyst Catalyst 

Gasoline to be treated: 
Initial boiling point (° C.)__ 40 40 
Final boiling point (° C.)__. ___ 160 160 
Proportion of sulfur retained as mereaptan 
g/m.3 ______________________________________ __ 140 140 

Operating Conditions: 
Throughput of gasoline (m?/hr.) ____________ -_ 60 60 
Throughput of alkaline solution (m.3/h1'.)____ 11.2 10 
Extraction temperature (° C.) _______________ __ 20 20 

Extraction: 
Sulfur as mercaptan (g./m.3) _________________ __ 50 60 
Retained disul?des (gJm?) __________________ __ 0 0 

Final extent of re?ning: 
Residual content of sulfur as mercaptans 

(g./m.a __________________________________ __ 60 0 (sweet) 
Regeneration of alkaline solution: 

Content of sulfur as mercaptans at the en 
trance of the regenerator (g./l00 cm?) ____ ._ 0.090 0.050 

Content of sulfur as mereaptans upon the exit 
from regenerator (g./l00 em?) _ ____________ __ 0.051 0 

Temperature of regeneration (° C.)__ ___ 60 20 
Duration of regeneration (minutes) __________ __ 40 40 

As a second example, a gasoline fraction was treated 
continuously in apparatus of the character described in 
which the gasoline throughput was of the order of sub 
stantially 50 m.3 per hour, with the gasoline fraction being 
generally, ‘characterized as having an initial boiling point 
of 40° C. and a ?nal ‘boiling point of 160° C. and con 
taining prior to extraction, 160 g./m.3 sulfur :as mercap 
tans. This gasoline fraction was treated by extracting with 
an alkaline solution containing 350 g./lit-re of potassium 
hydroxide at the rate of 15 m.3/hr., ‘which alkaline solu 
tion also contained 1 g. / litre sulfur dye and :a feeble quan 
tity (of approximately 25 g.) of phenol, merely to obtain 
a su?icient dispersion of the dye in the alkaline solution. 
At various different stages of this treatment, the fol 

lowing data was obtained. 
Table [I 

At the exit extractor : 
Gasoline— 

Percent sulfur (as mercaptan)___ 80 g./m.3 
Percent sulfur (as disul?des)____ Traces, 

Alkaline solution—Percent sulfur (as 
mercaptans) ___________________ __ 

At the exit of the regenerator: 
Alkaline solution—Percent sulfur (as 
mereaptans) ___________________ __ 

At the outlet of the reactor: 
Gasoline fraction— 

Percent sulfur (as mercaptans)__ “Doctor Sweet.” 
Percent sulfur (as disul?des)____ 80 g./m.~‘* 

Alkaline so1ution—Percent sulfur (as 
mercaptans) ___________________ __ 0 

256 g./m. 

Traces. 
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As another illustration of a situation embodying and 
for practicing this invention and involving another situa 
tion or embodiment of apparatus as, for example, is illus 
trated in FIG. 3, 60 m?/hr. of a reformer gasoline cut 
was treated (which gasoline fraction was between the 
boiling points of 41° C. and, as a ?nal boiling point, 
192° C.) and contained approximately (after the wash 
ing thereof) something of the order of 330 g./m.3 sul 
fur in the form of mercaptans and a concomitant 
amount of sulfur (perhaps 19 g./rn.3) in the form of di 
sultides. This type‘ of gasoline fraction was treated with 
an alkaline solution of potassium hydroxide with, as will 
be understood, approximately 150 g./litre cresol and ap 
proximately 3 g./litre chelates of cobalt, in the men 
tioned alkaline solution at the rate of, approximately, 12 
1n.3/hr. with this treatment. The untreated gasoline was 
treated by such a system and interjected into the appara 
tus of FIG. 3 as, for example, at the line 32 and was 
mixed in the mixer 33 where it is discharged with a 
10% soda solution, which mixture is, as will be under 
stood, separated in known manner in the decanter 34 
and, since the soda or alkaline washing solution is re 
cycled by pump 35, the pre-washed gasoline fraction is 
led, through the piping 36 and into the extractor 37 
(which apparatus is of a well-known nature and, prefer 
ably, includes an agitator for the purpose of agitating 
or otherwise intermixing materials led thereinto). The 
reactor 37 is, as will be understood, a counter-current 
type in which the alkaline extracting solution has a great 
opportunity to contact the petroleum products to be re 
?ned, and the alkaline solution according to this inven— 
tion, for the purpose of extraction, is introduced, with 
the ‘oxygenation catalyst in a reduced state, for the pre 
liminary extraction, through the pipes 36 into the reactor. 
From the reactor and through the piping 38, the alkaline 
solution (including, of course, the oxygenation catalyst, 
still in a reduced state) is submitted (as, for example, in 
the reactor 39) to contact with air or a gas containing oxy 
gen interjected into the regenerator 39, at, as for example, 
the gas inlet 40, and preferably, at a temperature approxi 
mately room temperature and/or 20° C. In this opera 
tion mercaptides, contained in this alkaline solution, are 
oxidized to disul?des and the oxygenation catalyst 
(whether chelate or sulfur dye) is transformed to an 
oxidized form as compared to a reduced form. 

In this step of the operation, as will be understood, 
the mercaptans or mercaptides are oxidized and the re 
duced chelates catalyst is transformed to its respective 
oxidized forms. ‘So, from the regenerator there is with 
drawn an alkaline liquid or liquor which can be subse 
quently submitted through line 42 to the extraction of 
the disul?des, whcih alkaline liquor is excessively purged 
by air or other oxygen-containing gas at 41. Thus, there 
is accomplished a two-stage operation with the static 
reactors 4-3-44 in their own operation, along with the 
decanters 45-46. Thus, the disui?des of this operation 
are extracted, through the piping 48 and as treated in 
reactors 49, with the gasoline exiting at 50 from the 
extractor ‘49 completely free of any charge of residual 
mercaptans. In this reactor, the residual mercaptans 
(which may have, possibly, remained with the gasoline 
fraction through the ?rst extraction stage) are oxidized 
to disul?des by the chelate catalyst as may be required, 
and such oxidation also, in effect, transforms the chelate 
catalysts to a reduced (or de-oxygenated) form thereof 
so that they are once again, in the mixture of the alkaline 
washing or extracting liquor, able to perform the func 
tion (with or without cresol, etc.), of an extractant at 
the entrance 37 thereof or by the piping 51, as may be 
desired for the regeneration of the particular catalyst for 
accomplishing the re?ning of the gasoline withdrawn 
from the apparatus at 52. 
As further indicative of the accomplishments made 

by the various effects and/ or embodiments of this inven 
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tion, the following may be noted as a matter of illustra 
tive results. 

Thus, as indicative of the enhanced advantages of this 
invention, one may note the data of a gasoline fraction 
processed according to the teachings and/or disclosure 
of FIG. 3, as, for example, relating to: 

Table 111 

Volume of gasoline treated _____________ __ 6O mF/hr, 
Volume of extracting solution circu1ated___ 12 mil/hr. 
Gasoline (pro-washed) : 

Percent sulfur (as mercaptan) _____ __ 330 g./m.3 
Percent sulfur (as disul?de) _______ __ 19 g./1n.a 

Upon exit from extractor : 
Percent sulfur in treated gaso1ine— 

As mercaptans _______________ __ 37 g./m.3 
As disul?des _________________ __ 22 g./rn.a 

Percent sulfur in alkaline extracting 
solution (as mercaptans) ________ __ 1.420 g./111.3 

Upon exit from the regenerator: 
Alkaline solution sulfur percent (as 

mercaptans) ___________________ __ Traces. 

Upon exit from reactor : 
Sulfur in gasoline fraction (as mer 

captans) ______________________ __ Traces (inde?n 
able). 

Percent sulfur (as disul?des) ______ __ 6O g./m.3 

While this invention has been described and exempli~ 
fled in terms of its preferred embodiments, those skilled 
in the art will appreciate that modi?cations may be made 
without departing from the scope of the invention as 
de?ned in the appended claims. 
We claim: 1 

1. In a process for re?ning petroleum hydrocarbons 
by the removal therefrom of sulfur impurities present 
therein as mercaptans, the steps which comprise extract 
ing from said petroleum hydrocarbons a major portion 
less than all said mercaptans with an aqueous alkaline 
solution including an organic oxidation catalyst under 
going reversible transformation between an oxidized state 
and a reduced state, said catalyst being in said reduced 
state during said extracting step and said extracting step 
being conducted in counter-current ?ow in a closed sys 
tem and substantially in the absence of oxygen, separat 
ing from said extracting step a hydrocarbon phase con 
taining a minor portion of said original merca-ptans and 
an aqueous alkaline phase containing said extracted ma 
jor portion of mercaptans as mercaptides, subjecting sub 
stantially all of said separated aqueous alkaline phase 
to an oxidizing step for oxidizing said mercaptans in said 
aqueous alkaline phase to disul?des and effecting during 
said oxidizing step conversion of said catalyst in ‘said 
aqueous phase from said reduced state to said oxidized 
state thereof, separating said disul?de produced in said 
oxidizing step from said aqueous alkaline phase for ob 
taining a regenerated aqueous alkaline solution contain 
ing said catalyst in said oxidized state thereof, treating 
said hydrocarbons from said ?rst extracting step with 
said regenerated aqueous alkaline solution in a second 
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treating step for oxidizing said minor portion of said 
mercaptans therein and effecting conversion of said cata 
lyst back to said reduced state thereof, said second treat 
ing step also being conducted with counter—current ?ow 
and in a closed system substantially in the absence of 
the addition of oxygen thereto, withdrawing from said 
second treating and oxidizing step said petroleum hydro 
carbons substantially free of mercaptan impurities, sepa 
rately withdrawing from said second treating and oxi 
dizing step said alkaline solution containing said catalyst 
converted to said reduced state thereof, and recycling 
substantially all of said withdrawn alkaline solution di 
rectly into said ?rst extracting step through a closed 
system and substantially in the absence of the addition 
of oxygen thereto for extracting said mercaptans from ad 
ditional said petroleum hydrocarbons in said ?rst extract 
ing step. 

2. A method in accordance with claim 1 in which said 
alkaline solution comprises an aqueous solution of an 
alkali metal hydroxide. 

3. A method in accordance with claim 2 in which said 
alkaline solution comprises a 45% solution of potassium 
hydroxide. 

4. A method in accordance with claim 1 in which said 
alkaline solution also includes an organic substance con 
taining a hydroxyl group for enhancing the solubility 
of mercaptides in said aqueous alkaline phase. 

5. A method in accordance with claim 1 in which said 
catalyst is a metallic chelate. 

6. A method in accordance with claim 5 in which said 
catalyst is a cobalt chelate from a Schiff base resulting 
from the condensation of a hydroxybenzaldehyde and di 
amine. 

7. A method in accordance with claim 1 in which said 
catalyst is a sulfur dye. 

8. A method in accordance with claim 7 in which said 
sulfur dye is No. 1002 of the Color Index. 

9. A method in accordance with claim 1 in which said 
oxidizing and regenerating step of said alkaline solution 
is conducted substantially at room temperature. 

10. A method in accordance with claim 1 in which 
said oxidizing and regenerating step of said alkaline solu 
tion is conducted by bubbling through said solution an 
oxygen~containing gas. 
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