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This invention relates to improvements in the 
process of sweetening petroleum naphthas, and 
gasolines containing relatively large amounts of 
sulphur in the form of mercaptains, and par 
ticularly to the treatment of polymerized gaso 
lines containing relatively large amounts of the 
aforesaid sulphur compound. These gasolines 
and naphthas, however, are substantially free 
from hydrogen sulphide. 
The Sulphur in petroleum naphthas and gaso 

lines occurs in many forms and due to the chemi 
cal nature of these various types of sulphur com 
pounds it is necessary to treat the gasoline under 
varying conditions in order to sweeten the gaso 
line in an effective and economical manner. A 
large portion of the sulphur in gasolines is in the 
form of mercaptains, but since the low molecular 
weight mercaptains and high molecular weight 
nercaptains have somewhat different chemical 
properties the applicants have found that gaso 
lines containing large amounts of these various 
types of mercaptains must be treated under spe 
cial conditions in order to sweeten the gasoline 
in an effective and economical manner and, at 
the same time, lower the sulphur of the finished 
gasoline suficiently so that it will not be unduly 
corrosive. 
The object of the present invention is to 

Sweeten gasolines which contain large amounts 
of sulphur, particularly in the form of mercap 
tans, by a series of steps which will effect the 
maximum sweetening with a given amount of 
reagent and, at the same time, provide for the 
recovery of the mercaptains if desired. Our 
process is particularly adapted for continuous 
operation. 
A particular object of our invention is to sweet 

en a high sulphur polymerized gasoline which has 
been partly depentanized by a series of steps 
which will effect the maximum sweetening with 
a given amount of reagent and, at the same time, 
provide for the recovery of a fraction of mer 
captains consisting mostly of isopropyl mercaptain 
and secondary butyl mercaptan. 
A detailed discussion of our process will be 

given with the aid of the drawing which is at 
tached to and forms a part of the specification. 
The high sulphur polymerized gasoline which 
has been rerun to the desired end-point in any 
conventional type of re-run tower is withdrawn 
from the storage tank to through line | and 
passed with the aid of the pump 2 to a suit 
able mixing device 3 where it is mixed with an 
aqueous solution of caustic that enters line 

56 through line l. The origin of the caustic that 

(C. 196-32) 
enters the mixer 3 will be discussed herein 
after, but generally the concentration of alkali 
in this aqueous solution ranges from 5 to 35%, 
but preferably within the range of 10 to 30%. 
The admixture of caustic and naphtha (gaso 
line) passes from the mixer 8 through an elon 
gated contact coil 5 where sufficient time is pro 
vided for the caustic to react with the mer 
captains present in the gasoline. The products 
in the contact coil 5 are then passed to the 
caustic settler 6 where the naphtha is separated 
from the aqueous caustic solution by settling. 
The mixer 3, contact coil 5 and settler 6 may 
be referred to as the first treating zone. 
The naphtha is withdrawn from the settler 
6 through line T and passed to the mixer 8 

where it is contacted with a second caustic solu 
tion which enters line through line 9. The 
Origin of caustic solution that enters the treater 
8 through line 9 will be discussed hereinafter. 
Generally the concentration of the caustic in the 
solution introduced through line 9 is within the 
range of 12 to 40%, but preferably within the 
range of 15 to 35%. The admixture of aqueous 
caustic solution and naphtha is passed from the 
mixer through the contact coil 20 where the 
mercaptains and other sulphur compounds in the 
naphtha or gasoline are permitted to react with 
the caustic. The products from contact coil 
20 are then passed to the second caustic settler 
2 where the aqueous caustic solution and dis 
solved sulphur compounds are permitted to settle 
as a bottom layer. The mixer , contact coil 
20 and settler 2 may be referred to as the second 
treating Zone. 

For convenience, the method of circulating, 
proportioning and revivifying a certain part of 
the caustic used in the two treating zones here 
inbefore described will be considered at this point 
in the specification. Furthermore, to illustrate 
this improved method of treating the sulphur 
containing gasoline with caustic, reference will 
be made to a specific embodiment of the inven 
tion wherein 100 bbls, of gasoline per hour 
are treated with an equivalent volune of aque 
ous caustic. The end point high-sulphur gaso 
line is passed from the storage tank do to the 
mixer 3 at the rate of 100 barrels per hour 
and also an aqueous caustic solution is passed 
through line f to this mixer at the rate of 100 
barrels per hour. The caustic solution which 
settles to the botton in settler 6 is withdrawn 
therefrom through line 22 at the rate of 100 
barrels per hour and split into two streams. 
One stream of about 80 barrels per hour is passed 
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through valved line 23 with the aid of pump 24 
and recycled through line f4 to the mixer 3. 
The other stream comprising about 20 barrels 
per hour is passed through valved conduit 25 to 
the heat exchanger or heating means 26 and 
thence through line 27 to the blow-tank 28 where 
it is revivified by blowing with air, steam, or air 
and Steam. 
The aqueous caustic solution in the blow-tank 

28 is maintained at a temperature within the 
range of about 180° F. to 230° F. This tempera 
ture may be maintained in part by the heat 
exchanger 26. 
The blow-tank 28 is divided by a partition 29, 

and the used caustic solution, containing mer 
captides, enters one side of the blow-tank through 
line 27 and is contacted with air, steam, or air 
and steam. As the caustic Solution rises in One 
side of the blow-tank during the revivification it 
flows over the partition 29 into the second portion 
of the tank where it is further contacted with 
air, steam, or air and steam. If air is used in 
the revivification of the aqueous caustic Solution 
it is introduced into the lower part of the blow 
tank 28 through the perforated lines 30 and 3. 
If steam is used, it is introduced into a tank 
through perforated lines 32 and 33. The air may 
be pre-heated before introduction into the blow 
tank. Saturated steam and Superheated steam 
may be used. As stated above, both air and steam 
may be used to revivify the used aqueous caustic 
solution. The volatile constituents including the 
sulphur compounds are withdrawn from the top 
of the blow-tank through line 34 and disposed 
of in the manner hereinafter described. The 
thus revivified caustic solution is withdrawn from 
the bottom of the blow-tank through line 35 and 
passed by pump 36 through the water cooler 
3T, and thence through line 38 to line 9 where 
it enters the second mixer 8. A draw-off line 
28a may be provided in the bottom of the blow 
tank. 
We have found that cold caustic solutions are 

more effective in reacting with the mercaptains 
in the gasoline being treated and consequently 
it is important that the regenerated caustic 
withdrawn through line 35 be cooled before it 
is returned to the second treating Zone, This 
cold caustic solution greatly enhances the effec 
tiveness of our process in removing substantial 
proportions of the mercaptains present in the 
gasoline being sweetened. 

Caustic solution is withdrawn from the second 
settler 2 through line 39 at the rate of 100 bar 
rels per hour and split into two streams. One 
stream consisting of about 80 barrels per hour 
passes through valved conduit 40 with the aid 
of pump 4 and is passed into line 9 which leads 
to the second mixer 8. The second Stream of 
caustic solution from line 39 consisting of about 
20 barrels per hour, is passed through valved 
line 42 and check valve 43 with the aid of pump 
24 and returned to the first mixer 3. 
From the foregoing specific example it will be 

noted that 80 barrels of caustic solution per hour 
is recycled from the bottom of settler 6 through 
lines 23 and f4 to the mixer 3 and thence 
through the contact coil back to the settler f6. 
Likewise, about 80 barrels of the caustic solution 
withdrawn from the second settler 2 are recycled 
through lines 40 and 9 to the second mixer 8 
and thence through the second contact coil 20 
to the second settler 2. Twenty barrels of the 
caustic from settler 6 are passed through lines 
25 and 27 to the blow-tank 28 and thence through 

2,164,665 
lines 35, 38 and 9 to the second treating tank. 
Twenty barrels of caustic from the second treat 
ing tank 2 are passed through lines 42 and f4 
to the first treater 3. Briefly, about 80 barrels 
of caustic are continuously recycled in each of the 
treating zones while an additional 20 barrels of 
caustic are withdrawn from the first settler, re 
vivifled, and passed to the second treating Zone 
While an additional 20 barrels of caustic are re 
cycled from the settling tank of the second Zone 
to the treater of the first Zone. Fresh caustic 
may be added to the System through Valved 
conduit 38a. 

It should be understood that the above exam 
ple, with regard to the amount of caustic solution 
used and recycled, illustrates one embodimert of 
our invention. Instead of using one part of the 
Caustic Solution in the treating zones for one 
part of naphtha, the ratio may be 2, 3, 4, 5 or 6 
Volumes of naphtha for one volume of the caustic 
solution. When these ratios of caustic to 
naphtha are used, 50 to 85 volumes of caustic 
Solution may be continuously recycled in each 
of the treating zones while 50 to 15 volumes of 
caustic solution may be drawn from the first 
Settling Zone, revivified, and passed to the second 
treating Zone while and additional 50 to 15 vol 
lumes of caustic are recycled from the settling 
tank of the second zone to the treater of the first 
2Ole. 

A recording flow-control device 44 which actu 
ates valve 45 may be placed in line 25 in order to 
control or regulate the proportion of used caustic 
Solution that is withdrawn from the settler 6 
and passed to the revivification step. Line 42 
may contain a recording flow-control device 6 
which actuates valve 4T in line 23, thereby reg 
ulating or maintaining the ratio of aqueous caus 
tic solution recycled in the first treating zone to 
the amount of aqueous caustic solution recycled 
from the second treating zone to the first treating 
ZOle. 

Before describing the doctor treatment of the 
caustic treated naphthas, the reactions effected in 
the revivification step and the recovery of mer 
captains will be described in more detail. The 
total amount of sulphur in gasolines produced 
by thermal and catalytic polymerization processes 
will vary, but in many cases the total sulphur 
Will range from 0.2 to 0.6%, and of this total 
sulphur content from 50 to 75% usually is in the 
form of mercaptains. When a polymer gasoline 
has been stabilized by removing therefrom the 
hydrocarbons boiling below pentane and a por 
tion of the pentane, the mercaptains remaining 
in the polymer gasoline will contain three or more 
Carbon atoms each-the methyl and ethyl mercap 
tans being removed during the stabilization. The 
mercaptains in the gasolines react with caustic to 
form mercaptides. However, the reaction be 
tween the caustic solution and low molecular 
Weight mercaptains proceeds to a greater degree 
than the reaction between the higher molecular 
weight mercaptains and caustic. Consequently, 
during the caustic treatment of the naphtha in 
the first zone which may consist of mixer 3, 
contact coil 5 and settling tank 6, a very sub 
Stantial part of the low molecular weight mercap 
tans are converted into mercaptides before an 
appreciable amount of the high molecular weight 
mercaptains and other sulphur compounds have 
reacted with the caustic. Consequently, the 
caustic solution which is withdrawn from the 
bottom of the first caustic settler f6 and passed 
to the blow-tank 28, will contain a very substan 
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ample, each treating zone may consist of a con 
ventional countercurrent tower having a settling 
ZOne at the top from which treated naphtha is 
removed, and a settling Zone at the bottom from 
which caustic Solution containing mercaptides is 
withdrawn. 
As herein stated, we prefer to caustic wash and 

sweeten H2S-free end-point gasoline. However, 
We may first caustic Wash and sweeten a naphtha. 
and then rerun it to any desired end-point. 
When a naphtha has been rerun before treatment 
by our process, practically no H2S will be present 
in the naphtha because it is generally removed 
during the rerunning operation. If H2S is present 
in the naphtha or gasoline to be treated by our 
process, it may be first given an extraction with 
caustic or Sodium carbonate in Order to remove 
the hydrogen sulphide. 
By using an H2S free gasoline or naphtha which 

has been partly depentanized, we can recover a 
fraction of mercaptains from the overhead from 
blow tank 29 which consists almost entirely of 
iso propyl mercaptan and Secondary butyl mer - 
captain. 
The foregoing is a full and connplete description 

of our invention, but it should be understood that 
we are not limited to the specific examples de 
scribed therein except as defined by the following 
claims. 
We cairn: 
1. In the process of refining a petroleum naph 

tha containing substantial quantities of mercap 
tans but substantially no hydrogen sulphide by 
contacting with aqueous caustic solution in a se 
ries of treating zones, the steps comprising re 
moving the caustic solution from each treating 
Zone, returning a portion of said caustic solu 
tion to the treating zone from which it was re 
moved, introducing the remaining portion of said 
caustic solution from the second and succeed 
ing treating zones into the treating zone pre 
ceding that from which it was removed, revivi 
fying the remaining portion of said caustic so 
lution from the first treating zone, and intro 
ducing the revivifled caustic solution into the 
last treating zone, 

2. In the process of refining a petroleum naph 
tha containing substantial quantities of mercap 
tans but substantially no hydrogen sulphide by 
contacting with aqueous caustic solution in a se 
rles of treating 20nes, the steps comprising re 
moving the caustic solution from each treating 
Zone, returning a relatively large portion of said 
caustic solution to the treating zone from which 
it was removed, introducing the remaining rela 
tively small portion of said caustic solution from 
the second and succeeding treating zones into 
the treating zone preceding that from which it 
was removed, revivifying the remaining relative 
ly small portion of said caustic solution from the 
first treating zone, and introducing the revivifled 
caustic solution into the last treating zone. 

3. In the process of refining a petroleum naph 
tha containing substantial quantitles of mercap 
tans but substantially no hydrogen sulphide by 
contacting with aqueous caustic Solution in a 
series of treating zones, the steps comprising re 
moving the caustic solution from each treating 
zone, returning from 50 to 85 per cent of said 
caustic solution to the treating Zone from which 
it was removed, introducing the remaining 50 to 
15 percent of said caustic solution from the sec 
ond and succeeding treating zones into the treat 
ing zone preceding that from, which it was re 
moved, revivifying the remaining 50 to 15 per 
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cent of Said caustic solution from the first treat 
ing Zone, and introducing the revivified caustic 
Solution into the last treating zone. 

4. The process of refining a petroleum naph 
tha containing substantial quantities of mercap 
tans but substantially no hydrogen sulphide 
comprising contacting said naphtha with aque 
olls caustic solution in a series of treating zones, 
removing the caustic Solution containing mer 
captides from each treating zone, returning a 
portion of said caustic solution to the treating 
Zone from which it was removed, introducing the 
renaining portion of said caustic solution from 
the second and succeeding treating Zones into 
the treating zone preceding that from which it 
Was removed, treating the remaining portion of 
Said caustic solution from the first treating zone 
to decompose the mercaptides therein, introduc 
ing the substantially mercaptide-free caustic so 
lution into the last treating Zone, and sweeten 
ing the treated naphtha from the last treating 
Zone by contacting with doctor solution, 

5. The process of refining a petroleum naph 
tha containing substantial quantities of mercap 
tans but substantially no hydrogen sulphide com - 
prising contacting said naphtha with aqueous 
Caustic Solution in two serially operated treat 
ing Zones, removing the caustic solution from 
each treating zone, returning a portion of said 
caustic solution to the treating zone from which 
it was removed, introducing the remaining por 
tion of said caustic solution from the Second 
treating zone into the first treating zone, revi Vil 
fying the remaining portion of Said caustic solu 
tion from the first treating Zone, and introducing 
the revivified caustic solution into the Second 
treating Zone. 

6. The process of refining a petroluen naph 
tha containing substantial quantities of mercap 
tans but substantially no hydrogen sulphide com 
prising contacting said naphtha with aqueous 
caustic solution in two serially operated treat 
ing zones, removing the caustic solution from 
each treating zone, returning a relatively large 
portion of said caustic solution to the treating 
zone from which it was removed, introducing the 
remaining relatively small portion of Said caus 
tic solution from the second treating Zone into 
the first treating zone, revivifying the remaining 
relatively small portion of the caustic Solution 
from the first treating zone, and introducing the 
revivified caustic solution into the second treat 
ing zone. 

7. The process of refining a petroleum naph 
tha containing substantial quantities of mercap 
tans but substantially no hydrogen sulphide 
comprising contacting said naphtha with aque 
ous caustic solution in two serially operated treat 
ing zones, removing the caustic solution from 
each treating zone, returning from 50 to 85 per 
cent of said caustic solution to the treating Zone 
from which it was removed, introducing the re 
maining 50 to 15 percent of said caustic Solu 
tion from the second treating zone into the first 
treating zone, revivifying the remaining 50 to 15 
percent of said caustic solution from the first 
treating Zone, and introducing the revivified 
caustic solution into the second treating zone. 

8. The process of refining a petroleum naph 
tha containing substantial quantitles of mercap 
tans but substantially no hydrogen sulphide com 
prising contacting said naphtha with aqueous 
caustic solution in two serially operated treat 
ing Zones, removing the caustic solution from 
each treating Zone, returning a relatively large 
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portion of said caustic solution to the treating 
2One from which it was removed, introducing the 
remaining relatively small portion of said caustic 
solution from the second treating zone into the 
first treating zone, revivifying the remaining 
relatively small portion of said caustic solution 
from the first treating zone, introducing the re 
vivified caustic solution into the second treating 
Zone, and Sweetening the treated naphtha from 
the second treating zone by contacting with doc 
tor solution. 

9. The process of refining a polymerized gaso 
line containing substantial quantities of mercap 
tans but substantially no hydrogen sulphide 
comprising contacting said gasoline with aque 
ous caustic solution in two serially operated 
treating zones, removing caustic solution con 
taining mercaptides from each treating zone, 
returning a relatively large portion of said caus 
tic solution to the treating zone from which it 
was removed, introducing the remaining rela 
tively small portion of said caustic solution from 
the Second treating zone into the first treating 
Zone, blowing the remaining relatively small por 
tion of said caustic solution from the first treat 
ing Zone at an elevated temperature with air to 
decompose the mercaptides therein, introducing 
the substantially mercaptide-free caustic solu 
tion into the second treating zone, and sweeten 
ing the treated gasoline from the second treat 
ing Zone by contacting with doctor solution. 

10. The process of refining a polymerized gaso 
line containing substantial quantities of mer 
captans but substantially no hydrogen sulphide 
comprising contacting said gasoline with aqueous 
caustic solution in two serially operated treat 
ing zones, removing caustic solution containing 
mercaptides from each treating zone, returning 
a relatively large portion of said caustic solu 
tion to the treating zone from which it was re 
moved, introducing the remaining relatively small 
portion of said caustic solution from the second 
treating 20ne into the first treating zone, con 
tacting the remaining relatively small portion of 

, said caustic Solution from the first treating zone 
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at an elevated temperature with steam to con 
vert the mercaptides therein into mercaptains 
and caustic and simultaneously remove the mer 
captains from the caustic solution, introducing 
the revivifled caustic solution into the second 
treating Zone, and sweetening the treated gaso 
line from the second treating zone by contacting 
with doctor solution. 

11. The process of refining a partly depentan 
ized polymerized gasoline containing substantial 
quantities of mercaptans but substantially no hy 
drogen sulphide comprising contacting said gaso 
line with aqueous caustic solution in two serially 
Operated treating zones, removing caustic Solu 
tion containing mercaptides from each treating 
ZOne, returning a relatively large portion of said 
caustic Solution to the treating zone from which 
it was removed, introducing the remaining rela 
tively small portion of said caustic solution from 
the Second treating zone into the first treating 
Zone, contacting the remaining relatively small 
portion of said caustic solution from the first 
treating zone at an elevated temperature with 
steam to convert the mercaptides therein into 
mercaptains and caustic and simultaneously to 
vaporize the mercaptains formed, recovering from 
the resulting vapors a mixture of mercaptains con 
sisting substantially of isopropyl and secondary 
butyl mercaptains, introducing the revivified caus 
tic solution into the second treating zone, and 

5 
sweetening the treated gasoline from the second 
treating zone by contacting with doctor solu 
tion. 

12. The process of refining a partly depentan 
ized polymerized gasoline which contains sub 
stantial quantitles of mercaptains but substantial 
ly no hydrogen sulphide comprising contacting 
said gasoline with an aqueous caustic solution 
having a caustic concentration of 10 percent to 
30 percent in a first treating zone and then with 
an aqueous caustic Solution having a caustic 
concentration of 15 percent to 35 percent in a 
second treating zone, removing caustic Solution 
containing mercaptides from each treating Zone, 
returning approximately 80 percent of said caus 
tic solution to the treating zone from which it 
was removed, introducing approximately 20 per 
cent of said caustic-solution from the Second 
treating zone into the first treating 20ne, con 
tacting approximately 20 percent of said caustic 
solution from the first treating zone at a tem 
perature of 215° to 235° F. with steam to con 
vert the mercaptides therein into mercaptains and 
caustic and simultaneously to vaporize the mer 
captans formed, condensing the resulting vapors, 
recovering from the condensate a mixture con 
sisting substantially of isopropyl and secondary 
butyl mercaptains, introducing the revivified caus 
tic solution into the second treating Zone, and 
Sweetening the treated gasoline from the second 
treating zone by contacting with doctor solution. 

13. In the process of refining a petroleum naph 
tha containing substantial quantities of mercap 
tans but substantially no hydrogen sulphilde, the 
steps comprising contacting said naphtha with an 
aqueous caustic solution in two serially operated 
treating zones, removing caustic solution con 
taining mercaptides from each treating Zone, re 
turning a relatively large portion of said caustic 
solution to the treating zone from which it was 
removed, introducing the remaining relatively 
small portion of said caustic solution from the 
second treating zone into the first treating zone, 
contacting the remaining relatively small por 
tion of said caustic solution from the first treat 
ing zone at an elevated temperature with steam 
and air to convert the mercaptides therein into 
alkyl disulphides and caustic and simultaneously 
vaporize the alkyl disulphides thus formed, re 
covering from the resulting vapors an admixture 
of alkyl disulphides, and introducing the revivil 
fied caustic solution to the second treating zone 
in an amount which corresponds to the portion 
of caustic solution passed from the second treat 
ing zone into the first treating zone. 

14. In the process of refining petroleum naph 
tha containing substantial quantities of mer 
captans but substantially no hydrogen sulphide, 
the steps comprising contacting the naphtha and 
aqueous caustic solution in a plurality of serially 
operated treating zones, passing both the treated 
naphtha and aqueous caustic solution from each 
treating zone into separate settling zones where 
in the used aqueous caustic solution is separated 
from the naphtha, returning a portion of said 
used aqueous caustic solution to the treating zone 
from which it was removed, introducing the re 
maining portion of said used aqueous caustic 
solution in the second and each succeeding set 
tling zone into the treating zone preceding that 
from which it was removed, revivifying the re 
maining portion of said used aqueous caustic So 
lution from the first settling zone, and intro 
ducing the revivified aqueous caustic solution into 
the last treating Zone. 
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15. In a concurrent-countercurrent process of 
refining petroleum naphtha containing substan 
tial quantities of mercaptans but substantially 
no hydrogen sulphide, the steps comprising con 

5 currently contacting, said naphtha and aqueous 
caustic solution in two serially operated treat 
ing zones, passing both the treated naphtha and 
aqueous caustic Solution from each treating zone 
into separate settling zones wherein the used 

l?) aqueous caustic solution is separated from the 
treated naphtha, returning a substantial portion 
of the used aqueous caustic solution in each 
Separating zone to the treating zone from which 
it was removed, introducing the remaining por 

5 tion of the used aqueous caustic solution from 
the second settling zone into the first treating 
zone, revivifying the remaining portion of the 
used aqueous caustic solution from the first Set 
tling zone, and introducing the revivifled aqueous 
caustic solution into the second treating zone 
for further treatment of the naphtha therein. 

16. In a concurrent-countercurrent process of 
refining petroleum naphtha containing substantial 
quantities of mercaptans but substantially no hy 

25 drogensulphide, the steps comprising concurrently 
contacting said naphtha and aqueous caustic 
solution in a plurality of serially operated treat 
ing Zones, passing both the treated naphtha and 
aqueous caustic solution from each treating Zone 

30 into separate settling zones wherein the used 
aqueous caustic solution is separated from the 
treated naphtha, returning a portion of said used 
aqueous caustic solution to the treating zone from 
which it was renoved, introducing the remain 

35 ing portion of said used aqueous caustic solu 
tion in the second and each succeeding settling 
Zone into the treating zone preceding that from 

which it was removed, revivifying the remaining 
portion of said used aqueous caustic solution from 
the first settling zone, and introducing the re 
vivifled aqueous caustic solution into the last 
treating zone. 

17. In a concurrent-countercurrent process of 
treating petroleum naphtha containing substan 
tial quantities of mercaptains but substantially 
no hydrogen sulphide, the steps comprising con 
currently contacting the naphtha and aqueous 
caustic solution in two serially operated treat 
ing zones, passing both the treated naphtha and 
aqueous caustic solution containing mercaptides 
from each treating zone into separate settling 
zones wherein the used aqueous caustic solution 
containing mercaptides is separated from the 
treated naphtha, returning from 50 to 85% of 
said used aqueous caustic solution in each sep 
arating zone to the treating zone from which 
it was removed, introducing the remaining 50 
to 15% of said used aqueous caustic Solution 
from the second settling zone into the first treat 
ing zone, contacting the remaining 50 to 15% 
of used aqueous caustic solution containing mer 
captides from the first settling Zone at an ele 
wated temperature with steam and air sufficient 
to convert the mercaptides therein into alkyl di 
sulphides and caustic and simultaneously vaporiz 
ing the alkyl disulphides thus formed, recover 
ing from :: the resulting vapors an admixture of 
alkyl dis?lphides, and introducing revivified caus 
tic solution to the second treating zone in an 
amount which corresponds to the portion of used 
aqueous caustic solution passed from the sec 
ond Settling Zone to the first treating zone. 

THOMAS HUN"TON, ROGERS. 
BERNARD HARVEY SHOEMAKER. 
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15. In a concurrent-countercurrent process of 
refining petroleum naphtha containing substan 
tial quantities of mercaptans but substantially 
no hydrogen sulphide, the steps comprising con 

5 currently contacting, said naphtha and aqueous 
caustic solution in two serially operated treat 
ing zones, passing both the treated naphtha and 
aqueous caustic Solution from each treating zone 
into separate settling zones wherein the used 

l?) aqueous caustic solution is separated from the 
treated naphtha, returning a substantial portion 
of the used aqueous caustic solution in each 
Separating zone to the treating zone from which 
it was removed, introducing the remaining por 

5 tion of the used aqueous caustic solution from 
the second settling zone into the first treating 
zone, revivifying the remaining portion of the 
used aqueous caustic solution from the first Set 
tling zone, and introducing the revivifled aqueous 
caustic solution into the second treating zone 
for further treatment of the naphtha therein. 

16. In a concurrent-countercurrent process of 
refining petroleum naphtha containing substantial 
quantities of mercaptans but substantially no hy 

25 drogensulphide, the steps comprising concurrently 
contacting said naphtha and aqueous caustic 
solution in a plurality of serially operated treat 
ing Zones, passing both the treated naphtha and 
aqueous caustic solution from each treating Zone 

30 into separate settling zones wherein the used 
aqueous caustic solution is separated from the 
treated naphtha, returning a portion of said used 
aqueous caustic solution to the treating zone from 
which it was renoved, introducing the remain 

35 ing portion of said used aqueous caustic solu 
tion in the second and each succeeding settling 
Zone into the treating zone preceding that from 

which it was removed, revivifying the remaining 
portion of said used aqueous caustic solution from 
the first settling zone, and introducing the re 
vivifled aqueous caustic solution into the last 
treating zone. 

17. In a concurrent-countercurrent process of 
treating petroleum naphtha containing substan 
tial quantities of mercaptains but substantially 
no hydrogen sulphide, the steps comprising con 
currently contacting the naphtha and aqueous 
caustic solution in two serially operated treat 
ing zones, passing both the treated naphtha and 
aqueous caustic solution containing mercaptides 
from each treating zone into separate settling 
zones wherein the used aqueous caustic solution 
containing mercaptides is separated from the 
treated naphtha, returning from 50 to 85% of 
said used aqueous caustic solution in each sep 
arating zone to the treating zone from which 
it was removed, introducing the remaining 50 
to 15% of said used aqueous caustic Solution 
from the second settling zone into the first treat 
ing zone, contacting the remaining 50 to 15% 
of used aqueous caustic solution containing mer 
captides from the first settling Zone at an ele 
wated temperature with steam and air sufficient 
to convert the mercaptides therein into alkyl di 
sulphides and caustic and simultaneously vaporiz 
ing the alkyl disulphides thus formed, recover 
ing from :: the resulting vapors an admixture of 
alkyl dis?lphides, and introducing revivified caus 
tic solution to the second treating zone in an 
amount which corresponds to the portion of used 
aqueous caustic solution passed from the sec 
ond Settling Zone to the first treating zone. 
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