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This invention relates to the refining treatment 
of hydrocarbon fractions and has as one of its 
objectives removing sulfur compounds from pe 
troleum or coal tar oils and distillates, or raf 
finates and extracts obtained from such mate 
rials by extraction with liquid sulfur dioxide or 
other Solvents common to the art. More spe 
cifically, the invention is a process for preferen 
tially extracting Sulfur compounds and/or aro 
matic hydrocarbons from oils which are predomi 
nately olefinic, paraffinic or naphthenic and 
Subsequently recovering the solvent and ex 
tracted oil. 
The invention is for the fractionation of min 

eral oil with a new solvent which permits the 
Separation of Sulfur compounds and aromatics 
from olefins, paraffins and naphthenes. The sol 
Went is practically inert chemically and its solvent 
pOWer is readily controlled by addition or re 
moval of Water, 
The current art of solvent extraction is toward 

purifying hydrocarbon oils by the removal of 
"undesirable' constituents rather than to the 
reSOllution of hydrocarbon Systems into their 
typical components with a view to recovering 
intact the various types of substances separated, 
Thus it is common practice to treat oils with 
Sulfuric acid. A less drastic treatment may be 
effected by the use of the lower alkyl sulfonic 
acids. In either case the extract phase is neither 
readily nor completely convertible to regenerated 
Solvent and unaltered extract oil. Cracked dis 
tillates are particularly susceptible by virtue of 
their high content of olefins, thiophenes and 
aromatics which tend to be alkylated, polymerized 
and Sulfonated even at temperatures of 0° C. 
Thus large losses of solvent and oil occur, and 
the recovery of valuable Sulfur bodies or aro 
matics is not feasible. 

It is clearly, an advantage to use a solvent, 
which is practically inert chemically, the solvent 
power of which can be readily adjusted and 
Which is easily recovered from the extracted oil. 
We have found that compounds of the general 
type in Which one or more carboxyl groups are 
Substituted for hydrogen in thioethers, such as 
alkyl Sulfides or thiophanes, are useful for pre 
paring solvents with the above-mentioned de 
sirable properties. More Specifically, we use ethyl 
thioglycolic acid and/or its homologs, of which 
We prefer a mixture resulting from the acid 
hydrolysis of the reaction product of methyl, 
ethyl, propyl, butyl and amyl sodiomercaptides 
with SOdium chloroacetate. Such a mixture of 
Sodiomercaptides is usually available as refinery 
Waste-alkali liquors which have been used to 
remove mercaptains from gasoline distillates. 
The ethyl thioglycolic acid which we have pro 

duced boils at about 123° C. at 5 mm. pressure 
and has a specific gravity of 1.148 at 26° C. 
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The figure accompanying this specification 
shows a Schematic method of carrying out the 
extraction of mineral oil with our novel solvent. 

Referring to the figure, the oil to be extracted 
is introduced near the bottom of column via 
line O. The solvent is introduced near the top 
of column via line 48. As the solvent passes 
downwardly through column it dissolves a por 
tion of the oil and eventually the solvent is With 
drawn as the extract phase via line 8. 
The raffinate phase is withdrawn from column 

Í via line í í and is then mixed with hot water 
introduced through line 2 in mixer 3. From 
mixer 3 the raffinate to which the hot water 
has been added passes to separator 2 where it is 
allowed to Separate into two phases. The upper 
phase comprising chiefly refined raftinate is with 
dra Win from the System via line 5. The lower 
phase comprising most of the solvent originally 
contained in the fraction and the Water intro 
duced via line 2 is withdrawn via line 6 and 
is mixed with the extract phase recovered from 
column through line 8 in mixer 4. In the 
event that the raw stock introduced into line O 
is a heavy material, such as lubricating oil, it 
is Sometimes desirable to employ a light diluent 
to aid in the separation of the solvent from the 
eXtract. In this event the mixture from mixer 
47 passes via line 2, valve 22 and line 23 into 
mixer 49 where it is mixed with light diluent, 
Such as petroleum naphtha, introduced by line T. 
From mixer 49 the mixture passes through line 
24 into separator 8. In separator 8 the mixture 
Separates into tWO phases, the upper phase con 
Sisting chiefly of extract oil diluted with the light 
petroleum fraction. This phase is withdrawn 
from Separator 8 through line 25. From the 
bottom of Separator 8 an aqueous solution of the 
Solvent is withdrawn through line 26, valve 27 
and line 28 and then passed via line 29 into still 
3. By the aid of steam introduced into still 3 
the extract oil and Water are then passed over 
head as a distillate through line 3 into con 
den Ser 32 Where these vapors are condensed and 
paSSed as liquids into separator 4. From the 
bottom of separator 4 the water is withdrawn 

50 

through line 34 and discarded. From the top 
of Separator 4 the extract oil is withdrawn 
through line 33 and then may either be with 
drawn completely from the system via line 35 

& or, as an alternative, may be passed by line 36, 

55 
captains present in the oil. 
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valve 37 and line 38 to reactor 6 where it is mixed 
with a concentrated aqueous solution of an alkali, 
Such as Sodium hydroxide, containing some 
šodium alkyl thioglycolate, to extract the mer 

The addition of so 
dium hydroxide to the oil containing the mer. 
captains forms sodium mercaptide which remains 
in the aqueous layer. The extract oil free from 
the mercaptains may be withdrawn via line 39 





2,847,482 
The solubilities of the above substance fall 

into two well defined classes; thiophenes, thio 
phanes and aromatics, versus olefins, naphthenes 
and paraffins at each concentration of Solvent. 
Greater specificity is shown by the more dilute 
SolventS. m 

The invention may then be described as re 
siding in the use of a novel Solvent for the Sepa 
ration of oil into fractions. More specifically, 
the invention may be stated as residing in the 
use of a mercapto-substituted carboxylic acid 
containing one or more carboxyl groups, as for 
example, the compound may be a mercapto-Sub 
stituted mono carboxylic acid, such as butyric 
or propionic acid or it may be a mercapto-Sub 
stituted poly carboxylic acid, Such as succinic acid 
or adipic acid. 
Furthermore, while We have Specifically shown 

that ethyl thioglycolic acidi and its homologs, 
methyl, propyl, butyl and amyl thioglycolic acids 
or mixtures thereof, may be used, it is to be un 
derstood that We may also use thioglycolic acids 
in which the alkyl group specified above may be 
substituted by aryl groups or aralkyl groups. 
Our invention also embraces mercapto car 

boxylic acids of the following type: 
R, S 

/ 
?? 

Where X1 and X2 are alkyl groups, unsaturated 
radicals derived from alkyl groups by loss of 
hydrogen, aralkyl groups, hydrogen, carboxylic 
groups, heterocyclic rings or RS groups the same 
or different from the RS- groups shown and 
where R represents an alkyl, aralkyl, carbocyclic 
or heterocyclic group, or an unsaturated radical 
derived from an alkyl group by loSS of hydrogen 
and Y represents (CH2) in where n=0 or an inte 
ger which may be as high as 5 or higher. 
The above is simply descriptive of the Scope 

of our invention it is not to be understood as 
to be limiting the novel process and solvent Which 
We have discOWered. w 
We claim: 
1. A process for the separation of mineral oil 

into fractions which comprises extracting said oil 
with a mercapto-substituted carboxylic acid 
thereby forming a raffinate phase and an extract 
phase and separating Said phases. 

2. A process for the extraction of mineral oil 
which comprises commingling said oil with an 
alkylthioglycolic acid thereby forming a raftinate 
and an extract phase and separating said phases. 

3. A process for the extraction of mineral oil 
which comprises commingling said oil With a 
substituted mercapto acetic acid, settling the mix 
ture of oil and a substituted mercapto acetic 
acid thereby forming an upper raftinate phase 
and a lower extract phase and separating Said 
phaSeS. 

4. A process for the fractionation of a mineral 
oil which comprises mixing said oil with ethyl 
thioglycolic acid and thereby forming a raffinate 
phase and an extract phase and separating said 
phases. 

5. A process for the separation of mineral oil 
which comprises commingling said oil With a 
mixture of alkyl thioglycolic acids of different 
molecular weights thereby forming a rafiinate 
phase and an extract phase and separating Said 
phases. 

6. A process for the separation of Sulfur con 
pounds from petroleum stocks containing said 
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sulfur compounds and one of the members se- 5 

3 
lected from the group consisting of paraffins, 
naphthenes and Olefins Which comprises com 
mingling said stock with a Substituted thiogly 
colic acid containing an organic Substituent 
thereby dissolving the Sulfur compounds con 
tained therein and separating the solution of 
Sulfur compounds from the remaining stock. 
... 7. A process for the fractionation of a mix 
ture containing Sulfur compounds and olefins 
Which comprises commingling said mixture With 
an alkyl thioglycolic acid and thereby forming 
a raffinate phase containing the olefins and an 
extract phase containing the sulfur compounds 
and separating said phases. 

8. A process for the separation of aromatics 
from Olefins which comprises commingling a 
mixture containing Said compounds With an alkyl 
thioglycolic acid thereby forming a raffinate 
phase Containing one of said compounds and an 
extract phase containing the other of said com 
pounds and Separating said phases. 

9. In the process of extracting oil into fractions 
With a selective solvent comprising an alkylthio 
glycolic acid the step of regulating the solvent 
power of the solvent by the addition to the sol 
Went of an agent adapted to modify the solvent 
power of the Solvent for certain constituents of 
the Oil. 

10. A process according to claim 9 in which the 
agent employed is Water. 

11. A process for the separation of a hydro 
carbon mixture into fractions of different chair 
acter, Which comprises conmingling said mix 
ture With a selective solvent comprising a sulfur 
Compound of the class consisting of thioethers, 
alkyl sulfides and thiophanes in which at least 
One carboxyl group is Substituted for a hydrogen 
group, and thereby forming two liquid phases 
from which hydrocarbon fractions may be re 
COWered. 

12. A process for the separation of a hydro 
carbon mixture into fractions of different chair 
acter, which comprises commingling said mix 
ture With a selective solvent so as to form two 
phases, separating said phases from each other, 
and separating a hydrocarbon fraction from each 
of Said phases; said selective solvent compris 
ing a mercapto-substituted carboxylic acid hav 
ing the general formula, 

Where X1 and X2 are alkyl groups, unsaturated 
radicals derived from alkyl groups by loss of hy 
drogen, aralkyl groups, hydrogen, carboxylic 
groupS, heterocyclic rings or RS groups the same 
or different from the RS groups shown and where 
R represents an alkyl, aralkyl, carbocyclic or 
heterocyclic group, or an unsaturated radical 
derived from an alkyl group by loss of hydrogen, 
and Y represents (CH2)n, where n=0 or an in 
teger. 

13. A process according to claim 12 in which 
the Selective solvent comprises a mercapto-sub 
stituted mono-carboxylic acid from the class 
consisting of acetic, propionic and butyric acid. 

14. A process according to claim 12 in which 
the Selective solvent comprises an alkyl thio 
glycolic acid having the general formula 
RS-CH2-COOH, where R is an alkyl group 
from the class consisting of methyl, ethyl, propy, 
butyl and amyl. 

15. A process according to claim 12 in which 



4. 
the selective solvent comprises an alkyl thio 
glycolic acid having the general formula 

RS 

?????? ?2 

in which R is an alkyl group from the class con 
sisting of methyl, ethyl, propyl, butyl and amyl, 
and X1 and X2 are hydrogen or alkyl groups from 
the class consisting of methyl, ethyl, propyl, 
butyl, and amyl. 

16. A process according to claim 12 in which 
the Selective SOVent is an aqueOuS SOlution COn 
taining between about 50% and about 90% of 
ethyl thioglycolic acid having the formula, 
CH3-CH2-S-CH2-COOH. 

17. A process for the separation of a hydrocar 
bon mixture containing Organic Sulfur con 
pounds, which comprises commingling said mix 
ture With a Selective Solvent so as to form an ex 
tract phase containing a hydrocarbon extract 
fraction richer in said organic Sulfur compounds, 
and a rafiinate phase containing a hydrocarbon 
raffinate fraction poore' in said organic Sulfur 
compounds, separating said extract phase from 
said rafiinate phase, and recovering said hydro 
carbon fractions from each phaSe; said selective 
Solvent comprising a mercapto-substituted car 
boxylic acid having the general formula, 

RS 
?? 

X-C-Y-COOH 
???? 

?2 

where X1 and X2 are alkyl groups, unsaturated 
radicals derived from alkyl groups by loss of hy 
drogen, aralkyl groups, hydrogen, carboxylic 
groups, heterocyclic ringS or RS groups the same 
or different from the RS groups shown and where 
R represents an alkyl, aralkyl, carbocyclic or 
heterocyclic group, or an unsaturated radical 
derived from an alkyl group by loss of hydrogen, 
and Y represents (CH2)n, where n=0 or an in 
teger. 

18. A process according to claim 17 in which 
the Selective Solvent comprises an alkyl thio. 
glycolic acid having the general formula 

RS 

x, 
in which R is an alkyl group, from the class con 
sisting of methyl, ethyl, propyl, butyl and amyl, 
and X1 and X2 are hydrogen or alkyl groups 
from the class consisting of methyl, ethyl, propyl, 
butyl, and amyl. 

19. A process for the separation of a hydro 
carbon mixture containing aromatic type hy 
drocarbons, which comprises commingling said 
mixture With a selective Solvent so as to form an 
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2,347,432 
extract phase containing a hydrocarbon extract 
fraction richer in said aromatic type hydrocar 
bons, and a raffinate phase containing a hydro 
carbon raffinate fraction poorer in Said aromatic 
type hydrocarbons, separating said extract phase 
from said raffinate phase, and recovering said 
hydrocarbon fractions from each phase; said 
Selective solvent comprising a mercapto-Sub 
stituted carboxylic acid having the general for 
mula 

R, S 

where X? and X2 are alkyl groups, un saturated 
radicals derived from alkyl groups by loss of hy 
drogen, aralkyl groups, hydrogen, carboxylic 
groups, heterocyclic rings or RS groups the same 
Or different from the RS groups shown and 
Where R represents an alkyl, aralkyl, carbo 
Cyclic or heterocyclic group, or an unsaturated 
radical derived from an alkyl group by loss of hy 
drogen, and Y represents (CH2) in, where m=:0 or 
an integer. 

20. A process according to claim 19 in which 
the Selective solvent comprises an alkyl thio 
glycolic acid having the general formula, 

Rs. 
X-C-COO 

X? 

in which R is an alkyl group from the class con 
Sisting of methyl, ethyl, propyl, butyl and amyl, 
and X1 and X2 are hydrogen or alkyl groups 
from the class consisting of methyl, ethyl, propyl, 
butyl, and amyl. 

21. A process according to claim 17 in which 
the organic sulfur compounds include mercap 
tans, and a portion of said mercaptans is recov 
ered from the hydrocarbon extract fraction and 
converted to a mercapto-substituted carboxylic 
acid which may be employed as a selective 
Solvent. 

22. A process for the separation of sulfur com 
pounds from petroleum stocks containing said 
Sulfur compounds and one of the members se 
lected from the group consisting of paraffins, 
naphthenes and olefins which comprises com 
mingling Said stock with a substituted thio 
glycolic acid containing a hydrocarbon constit 
luent thereby dissolving the sulfur compounds 
contained therein and separating the solution 
of Sulfur compounds from the remaining stock. 

23. A process according to claim 1 in which 
the hydrocarbon group attached to the S atom 
of the mercapto substituent group is selected 
from the class consisting of alkyl, aryl, and 
aralkyl groups. 
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