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This invention, relates to the extraction of 
weakly acidic substances from oils such as hydro 
carbon oils and it relates more particularly to the 
refining of petroleum products, naphtha, gasoline, 
kerosene, and similar oils containing small 
amounts of weakly acidic substances such as mer 
captains difficult to remove by ordinary alkali 
washing. Heretofore it has been proposed to fa 
cilitate the extraction of such weak acids as mer 
captains, phenols, etc., by extraction with caustic 
alkali solutions containing mercaptain solubilizing 
agents called 'solutizers.' These solutizers are 
usually Organic substances having a high solu 
bility in the caustic solution, while changing the 
character of the caustic solution in some way not 
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In the above formulas, R is alkyl, cycloalkyl, aryl 
or aryl-alkyl, Ri is an alkylene group having from 
One to four carbon atoms, and Ra is an alkyl radi 
cal or hydrogen. Typical substituted amino acids 
we may use are dimethyl-, diethyl- and dipropyl 
aminoacetic acid, butylaminoacetic acid, dimeth 
ylaminobutyric acid and methylethylaminopro 
pionic acid. In general we prefer to employ sub 
stituted amino acids having from 3 to 8 carbon 
atoms. 

In the extraction of mercaptains from naphthas 
with a caustic soda or caustic potash solution hav 
ing a concentration of about 5 to 25 per cent, we 
can employ about 5 to 35 per cent of substituted 

5 
fully understood to increase the solubility of the 
weak acid in the caustic. 
When employing solutizers, it is necessary to re 

generate the caustic solution at frequent inter 
vals to remove therefrom the weak acids, e. g. 

amino acid solutizer in the form of its sodium or 
potassium salt. Expressed in molarity, in most 
operations a free caustic concentration of about 2 
to 5 is preferred, and such a solution will pref 
erably contain about 1 to 4 molar concentration 20 

mercaptans, and recycle the regenerated caustic. of solutizer. It is not necessary to employ pure 
substituted amino acids but mixtures of different solution; otherwise the cost of the chemicals. 

would be too great to be tolerated. Regeneration 
has been effected by distillation, by oxidation, or 
by other means. 

It is an object of our invention to facilitate the 
extraction of mercaptains and other weak acids 
from oils by employing a more effective solutizer 
than those previously employed. Another object 
Of Our invention is to provide a solutizer for the 
extraction of mercaptains from naphthas, gaso 
line, etc. which is highly resistant to oxidation 
during regeneration. Other objects of the inven 

substituted amino acids may be employed as well 
as mixtures of substituted amino acids with other 
substances having a solutizing action such as the 

25 phenols, the low molecular weight fatty acids, 
naphthenic acids, etc. The term "phenols' is 
used to denote the general class including the 
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cresylic acids, chlorinated phenols, cresols, etc., 
the xylenols and others. In the extraction of 
naphthas, particularly cracked naphthas, it is 
commonly found that phenols are present in the 

tion will be observed from the following descrip 
tion thereof: 
According to Our process, We employ as Solu 

tizers the N-substituted amino acids having either 
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One or both -NH2 hydrogens substituted with . . 
alkyl or other hydrocarbon radical. In general, 
the di-substituted amino acids are preferred for 
their increased resistance to oxidation. The foll 
lowing type formulas illustrate the class of com 
pounds which we may employ as solutizers: 
R RCOOH R 
Y-B-coon R- Hooc-R-N-R 
B? Y.coon 
R B 

Y-CE-cool Y-CE-cooh 
e? bH-coon R? 

R 

X- EaCOO 
R 
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R 

HOOC-R-N-R-COO 

naphtha in sufficient concentration to build up a 
considerable concentration in the caustic solu 
tion employed for extracting mercaptans there 
from. The concentration of phenols obtained in 
this way can be readily regulated, for example by 
pre-extraction of a part of the phenols with caus 
tic solution, with liquid ammonia, or other suit 
able solvent for phenols. Excessive concentration 
of phenols collecting in the caustic solutizer solu 
tion may also be reduced from time to time by 
discarding a portion of the solution from which 
phenols may be sprung with acid if desired and 
R 

--Bi-coot 
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from which the solutizer may be recovered and for example by stripping with steam, the alkali 
returned to the system. mercaptides being dissociated at elevated ten 
The unusual effectiveness of the substituted perature, thus releasing the mercaptans from the 

amino acid solutizers is indicated by the results caustic solution. We prefer, however, to effect 
obtained on extraction of a painter's naphtha so- 5 regeneration by contacting the solution with air 
lution containing butyl mercaptain. The data set or oxygen at slightly elevated temperatures, for 
forth in the table show the results obtained with example 100 to 130 F. Under these conditions 
dimethylamino acetic acid in comparison with the mercaptains are oxidized to the corresponding 
amino acetic acid. The data also show the results disulfides which are insolublein caustic and which 
obtained with mixtures of substituted amino acids 0 may be removed as a separate layer. The separ 
with cresylic acid all in the form of their potas- ration of the disulfides can be facilitated by add 
sium or sodium salts employed in caustic potash ing a suitable hydrocarbon solvent at this point 
or soda solutions as indicated. The procedure in the system. 
was as follows: s When employing the Oxidation regeneration 

- Anaphtha solution of butylmercaptain was pre- 5 method, we may accelerate the oxidation by addi 
pared by adding sufficient butyl mercaptan to tion of various catalysts, preferably the poly 
painter's naphtha to bring the copper number to phenols such as hydroquinone and catechol de 
100. Five volumes of the resulting sour naphtha, scribed in the patent of Ernest Pevere, U. S. 
were stirred rapidly for ten minutes with one vol- 2,015,038 (September 17, 1935). We may also use 
ume of the solutizer solution being tested. A to pyrogallol, tannin, protocatechuic acid, gallic 
nitrogen atmosphere was employed during the acid, and similar phenolic mercaptain oxidation 
mixing operation to avoid oxidation of any mer- catalysts. The amount of catalyst required for 
captain. The mixture was then allowed to settle the purpose is usually of the Order of 0.1 to 
for five minutes, the naphtha layer was separated, per cent. 
washed twice with water, and the copper number 26. Having thus described our invention what we 
was then determined. The copper number is a claim is: 
true indication of the mercaptain concentration, 1. The process of removing weakly acidic sub 
the test being made in the following manner: A stances from oils which comprises extracting said 
100 ml. sample of naphtha is titrated with stand- oils with an aqueous solution of caustic alkali and 
ard ammoniacal copper solution, 1 ml. of which is 30 an alkali metal salt of an N-substituted amino 
equivalent to 1 mg. mercaptain sulfur per 100 ml. acid in which the amino nitrogen is attached to 
(1 copper number). The end point is observed at least one hydrocarbon radical. 
when the blue color fails to be discharged after 2. The process of claim 1 wherein the concen 
shaking. tration of caustic alkali is about 5 to 25 per cent 

Eactraction of 100 copper number naptha. 

Copper No. 
of Naptha Partition Co 
AfterEx- efficient Kq. 
traction 

Composition of Caustic Solution Connents 

6NKOH, 3N Dimethylaminoacetate----------------------------- 6 Emulsified. Some salting out took plac3. 
4N KOs, 2N Dimethylaminoacetate, N Cresylate--------------- 4. 
3.8N KOH, 0.9N Dimethylaminoacetate, 1.8N Cresylate. <1 >495 About 4% entrainment. 3NNaOH, 0.9N Dimethylaminoacetate, 1.7N Cresylate 7.5 62. About 2% entrainment settled out rapidly. 
5.5N KOH, 2.7N Aminoacetate---------- aAs r or - a r 27 4 Sated out at conc, 6-3. 
4N KOH, 2N Aminoacetate, N Cresylate------- 10 A. 
3.6NKOH, 0.9N Aminoacetate, 1.8N Cresylate 3N NaOH, 0.9N Aninoacetate, 1.7N Cresylate------------------- Emulsified badly. 2% entrainment. 7. 

1 Emulsion broken with small amount of Tretolite L-16508. 
The once-used solutizer solution was used again: copper No. 100 -> 3. 
Emulsion broken with difficulty using Tretolite -6508. 

The efficiency of extraction is indicated y i.e and the concentration of substituted anno acid 
coefficient, Kq which is the concentration of ner- is about 5 to 35 per cent. 
Captans in the caustic Solution divided by the 3. The process of removing weakly acidic sub 
concentration remaining in the naptha. stances from oils which comprises extracting said 

It will be noted from the foregoing data that in oils with an aqueous solution of a caustic alkali 
practically all cases the extraction of Inercaptains and an alkali metal salt of a dialkyl amino acidi, 
is more complete when employing the dimethyl- having both alkyl groupS substituted on the 
aminoacetic acid solutizer than when employing amino nitrogen. 
the unsubstituted amino acetic acid at the same 60 4. In the process of extracting mercaptains 
concentration. Furthermore, the use of the un- from a petroleum distiliate which comprises 
substituted amino acetic acid has a tendency to countercurrently contacting said distillate with 
develop emulsions which are very troublesome, an aqueous caustic alkali solution containing a 
especially in large-scale commercial operations, solutizer in Sufficient concentration to Substan 
In carrying out our process of mercaptan ex- 5 tially increase the solubility of said mercaptains 

traction on a commercial scale, we prefer to ex- in said caustic solution, separating the caustic 
tract the naptha countercurrently either in a solution from the distillate, subjecting it to re 
series of mixers and settlers or in an extraction generation by removing dissolved mercaptains 
tower provided with suitable packing or baffles therefrom and recycling said caustic solution 
to insure efficient countercurrent contacting. 70 containing said solutizer to the contacting step 
The extracted naptha is discharged at the top of for the extraction of further quantities of dis 
the tower while the caustic solution is withdrawn tillate, the improvement comprising employing as 
at the bottom and conducted to the regeneration said solutizer an N-substituted amino acid in 
step. The dissolved mercaptains may be dis- which the amino nitrogen is attached to at east 
charged from the caustic solution by distillation, f one hydrocarbon radical. 
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5. The process of claim 4 wherein said regen 
eration is effected by oxidizing dissolved mercap 
tans in said caustic solution to disulfides by the 
action of oxygen and separating the resulting 
disulfides from the caustic solution. 

6. In the process of sweetening sour petroleum 
distillates containing mercaptains which COm 
prises extracting one such distillate with an aque 
ous caustic alkali solution having a concentration 
of about 2 to 5 normal free caustic and a solutizer 
serving the purpose of increasing the solubility 
of mercaptains in said caustic solution, separating 
said caustic solution from said distillate, regen 
erating said caustic solution by removing there 
from dissolved mercaptains and recycling the re 
generated caustic solution to the extraction step 
for treatment of further quantities of distillate, 
the improvement comprising using as said solu 
tizer an N-substituted amino acid in a concen 
tration of about 1 to 4 molar, said N-substituted 
amino acid having at least One hydrocarbon rad 
ical attached to the amino nitrogen atom. 

7. The process of claim 6 wherein said caustic 
solution is regenerated by contacting with air in 
the presence of a small amount of a polyphenol 
mercaptain oxidation catalyst, thereby converting 
said mercaptains to disulfides which are insoluble 
in said caustic solution and thereafter removing 
the said disulfides from the caustic Solution be 
fore recycling to said contacting step. 

8. The process of removing a weakly acidic sub 
stance from hydrocarbon oil which comprises ex 
tracting said oil with a strong aqueous caustic 
solution containing sufficient dimethylaminoace 
tic acid to increase substantially the solubility of 
said weakly acidic substance in said caustic 
Solution, 

9. The process of removing a weakly acidic sub 
stance from hydrocarbon oils which comprises 
extracting said oils with a strong aqueous caustic do 2,156,577 

6 
solution containing sufficient diethylaminoacetic 
acid to increase substantially the solubility of said 
weakly acidic substance in said caustic solution. 

10. The process of removing a weakly acidic 
5 substance from hydrocarbon oils which comprises 

extracting said oils with a strong aqueous caustic 
solution containing Sufficient dimethylaminobu 
tyric acid to increase substantially the solubility 
of said weakly acidic substance in said caustic 

10 solution. 
11. The process of removing mercaptains from 

petroleum distillates which comprises extracting 
said distillates with an aqueous Solution of a 
caustic alkali containing a solutizer in Sufficient. 

15 concentration to increase substantially the solu 
bility of said mercaptains in said solution, said 
solutizer consisting essentially of a mixture of 
alkali metal salts of Cresylic acid and an N-Sub 
stituted amino acid, in which the amino nitrogen 

0 is attached to at least one hydrocarbon radical. 
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