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- 4 Claims.

This.invention is concerned “with -the refining
of ‘minersl oils. The invention is more “particu-
larly concerned “with ‘the refining -of -petroleum
oils‘as, for example, motor:fuels and similar prod-
ucts and especially relates to a process -and ap-
paratus for treating sulfur-centsining oils with
sodium ‘plumbite or -analogous lead compounds
for ‘the-purpose '0f removing objectionable sulfur
compounds therefrom. The invention is more
particdlarly -directed ‘to -an ‘improvement in the
so-called “doctor sweetening operation” by which
high quality petroleum products are secured and
in which material -economies in “the process ‘are
effected. “In accordance ‘with the present proc-
ess, the lead mercaptides ‘are converted ‘to disul-
fides ‘gnd lead oxides by utilizing a novel proce-

-dure ‘which ‘materially improves ‘the operation

wnd eliminates 'imherent ‘disadvantages hereto-
fore secured due to the emulsions which form.
Mineral oil distillates, as for example, petro-
Teum -Gil distillates ‘boiling in the kerosene and
modtor fuel boiling ‘Tange contain certain sulfur
-compounds which ‘impart disagreeable odors o
the oils. Various ‘methods have been employed
for the removal of these compounds or for the
.conversion of these -disagreeable sulfur com-

pounds to innocuous materidls. However, ‘these.

compounds are usually removed by agitating the
Gils with an alkali metal plumbite solution such
as a soditim plumbite solution which is prepared
hy dissolving lead oxide in an excess of sodium
‘hydroxide. 'The petroleum oil and plumbite soclu-~
tion are mixed and .a c¢hemical reaction occurs,
resilting in the conversion of mercaptans to cor-
responding lead mercaptides. ‘These ‘mercap-
tides are then decomposed usually by the addi-

tion.of free sulfur resultingin fhelead being pre-

cipitated as .an insoluble lead sulfide and.in. ‘the
farmation .of .odorless disulfide compounds. . This
.operation known .as “sweetening” may be.sum-
marized by the .following reactions: .

(1) PHOH2NaOH->NasPhO: +HiO
€g) '2RSH-HNasPhO:=Pb(RS)z+2NaOH
(3) PLRS)24S+PbS4RSSR

“This operation, while entirely satisfactory for
the canversion of the .gbjedtionalile sulfur com-
paunds to innocuous Hisulfides does have certain
irtherent operating difficulties. .For example, the
efficiency .of the.operation, particularly when
treating certain types-of feed.oils, s impaired-due
1o emulsion difficulties. The-emulsion is difficult
‘to:break.and.requires.a.relabively long timeperiod
and necessitates the use .of .emulsion-breaking
equipment. Inaddition, although in -many €ases
the emulsion seems ‘to.-he watisfactorily -broken,
the quality of the treated .eil is materially - im~
paired rand in mamny ‘Cases necessitates a further
refining step. Furthermore, the doctor solution
contains oil particles which affect subsequent re-
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generation. Various suggestions have been made
for overcoming ‘these’inherent difficulties ‘result-
ing ‘from the fact that ~undesirdble -emulsions
form. The proposed methods are more .or Jless
cumbersome and are not entirely satisfactory
from 5 commercigl standpoint. ‘For example,
various electrolytic precipitation methods ‘have
peen suggested which materially ‘increase ‘the
overall costs of ‘the operations. )

We have now.discovered a process by which cils

- may be treated in the ysudl manner with an.glkali
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metsal plumbite solution .and the treated prod-
ucts readily separated Irom ‘the spernt solution in
a continuous and efficient gperation. Our inven-
tion comprises passing the oil solution. and ‘the
added doctor solution, as well .as the added sulfur
into a settling zone, from the top of which treated
oil free from undesirable sulfur constituents is
withdrawn. .In aceordance with our process there
is withdrawn, from an intermediate point in the
settling zone, .a Stream .comprising the emulsion.
This stream dis passed through an emulsion-
breaking zone and-handled in.a manner to:com-
pletely separate the spent doctor from the sepa-
rated cil. The .spent dector .solution removed
from this stream is combined with the total vol-
ume of spent doctor solution which.is withdrawn
from the bottom of the separation zone while the
oil is combined with ‘the ‘oll removed overhead
from the separation-zone. S .

The precess -of -our dnverntion may ‘be ‘readily
understood by reference to the attached rdraw-
ing illustrating one imodification of 'the same.
For -purposes-of descyiption,ithe:feed oil is taken
to-be a mercaptan containing petroleum cracked
naphths boiling in the motor fuel boiling range.
The sour feed .0il containing the mereaptans is
introduced into the system by means of feed line
(.- #d alkali metdl plumbite solution, which for
the purposes of -desctiption is assumed to be a
sodium -plumbite .solution, is -combined with the
untreated oil ;by :means of line 2 and the mix-
ture passed -into ‘mixing chamber 3. An oil s0-
Iution of sulfur is introduced into mixing :cham-
ber 3 by means of line 4. This mixture is with-
drawn from mixing .chamber :3 by means-of line
5 and passed -into .settling zone § in which an
oil phase forms which rises to the top .of -seb-
tling zone 6. A spent doctor -phase forms in
the bottom of settling zone 6 while ‘the emulsion
layer forms :at the interface between the -0il .and
the spent:dactor. In.accordance ‘with jour .oper-
ation, the treated oil is withdrawn from-settling
zone-§ by means of line 7:and the.spent doctor
salution phase ‘withdrawn by means of line 8.
The .emulsion phase s ‘withdrawn from -settling
zone -6 .by means of line 8-and ;passed into.emul-
sion storage tank 40 from which it is withdrawn
by means of pump 15 and passed .into -demulsifi-
cation zone 1§ which comprises any suitable de-
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mulsification means. It is to be understood
that the emulsion phase withdrawn by means of
line 8 may be passed directly to demulsification
zone 1€ by means of line IT. The separated oil
is removed from demulsification zone 15 by
means of line 20 and withdrawn from the system
by means of line 18. The separated spent doctor
solution is withdrawn from demulsification zone
t6 by means of line 18 and passed to doctor so-
lution regeneration zone 21 along with the spent
doctor solution removed from settling zone & by
means of line 8. The spent doctor regeneration
- Zone may comprise a single unit 21 or any other
number and arrangement of units. For the pur-
pose of description, it is assumed that the re-
generation zone comprises units 21 and 22 which
may he operated in series or parallel. The re-
generated doctor solution is preferably recycled
to the treating zone by means of lines 23 and 24.

The process of the present invention may be

widely varied. Although elevated temperatures
and pressures may be employed, it is preferred
to contact the motor fuel and the doctor solu-
tion at ordinary temperatures and pressures, In
accordance with a preferred modification of the
invention, an automatic liquid level controller is
maintained on the settling tower which controls
the withdrawal rate of the spent doctor solu-
tion. The emulsion which forms at the inter-
face of the oil and spent doctor solution is with-
drawn continuously and passed either dirvectly
or by way of an intermediate storage tank to de-
mulsifying zone wherein the oil and spent doc-
tor solution are separated. The oil free of ob-
jectionable sulfur compounds and spent doctor
solution is removed continuously and the sepa-~
rated doctor solution is removed continuously
and the separated doctor solution regenerated.

In order to illustrate the invention further,
the following example is given which should not
be construed as limiting the same in any man-
ner whatsoever.

Example

Various operations were conducted in which a
feed oil was handled in a conventional manner
and in which a similar feed oil was treated with
a doctor solution in accordance with the present
process. The results of these operations with
respect to the inspection .of the feed oil were
as follows: .

Continuous | Conventional
withdrawal withdrawal
and separa- | and separa-
tion tion
olor i ... Light yellow..| Desp red.

Gum-—cu. dish withno inhib__._____ 26l 316.

Sulfur.._ ... [ ¥ T . 5. :

Octane No..__..__._.__ s 610 ... 57.0.

From the above it is apparent that the quality
of the feed oil is greatly improved over that se-
cured when using a conventional method with
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hazard present when blowing the spent doctor
with air for the regeneration of the same. An
improved sweetening operation is obtained since
the spent doctor solution and the sulfide are
withdrawn continuously to the regeneration sys-
tem. This results in a constant quality regen-
erated doctor solution which permits a better
controlled sweetening operation.

What we claim as new and wish to cover by
Letters Patent is as follows:

1. Continuous process of refining petroleum
oils containing mercaptans by doctor treating,
which comprises continuously mixing a feed pe-
troleum oil containing mercaptans with an alkali
metal plumbite solution under conditions to con-

vert said mercaptans into lead mercaptides, and

with a sufficient amount of sulfur to convert said
lead mercaptides to lead sulfide and alkyl disul-
fide, whereby an emulsion forms during said mix-
ing, continuously passing the resulting mixture
into a settling zone where said mixture separates
continuously into three layers, an upper oi] layer,
a middle emulsion layer and a lower spent plum-

. bite layer, and continuously removing each of said
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respect to color, gum, stability, sulfur content .

and octane number.

Furthermore, when employing the present
process, the capacity of the doctor settler of the
continuous sweetening system is increased since
the emulsion is not allowed to build Up in the
tower, This results in less sulfide carry-over
from the settler. Furthermore, no oil reaches
the doctor regeneration tanks since the spent
doctor is free of oil and the oil in the emulsion
is thoroughly separated. This eliminates the fire

- three layers separately directly from said set-

tling zone. .

2. Process according to claim 1 in which the
removed spent plumbite solution is regenerated
and recycled for further doctor treating.

3. Process according to claim 1 in which the
removed emulsion layer is broken into an oil
phase and a spent plumbite phase and then later
is regenerated and recycled for further doctor
treating.

4. Continuous process for doctor sweetening of
a cracked petroleum oil of the motor fuel boiling
range, which comprises continuously mixing said
petroleum oil with a sodium plumbite solution
under conditions to convert mercaptans to cor-
responding lead mercaptides, and with an
amount of sulfur sufficient to convert the result-
ing lead mercaptide to lead sulfide and alkyl di-
sulfide, whereupon an emulsion forms during said
mixing, continuously passing the resulting mix-
ture into a vertical tower settling zone where
sald mixture separates continuously into three
layers, an upper cracked petroleum layer, sub-
stantially completely free of mercaptans, a mid-
dle emulsion layer containing a relatively small
proportion of the original feed oil, some of the
spent plumbite solution and some finely divided
precipitated lead sulfide, and a lower spent so-
dium plumbite solution layer substantially com-
pletely free of oil constituents, continuously re-

* moving each of said three materials separately

directly from said settling zone, sald upper sweet-
ened oil layer being removed overhead, said mid-
dle emulsion layer being removed from a point
in the tower intermediate between the upper oil
layer and the lower spent plumbite layer, said
emulsion layer being de~emulsified into an oil
phase and into a spent plumbite phase contain-
ing oil-free lead sulfide, and passing said de-
emulsified spent plumbite phase to a plumbite re-

7 generation zone, also removing from the bottom

of the tower settling zone the lower layer consist-
ing of spent plumbite solution, passing it also to
the plumbite regeneration zone, regenerating the
spent plumbite solution in said regeneration zone
by airblowing and recycling the resultant regen-
erated sodium plumbite solution for further doc-
tor sweetening of feed oil. ’
IRVING J. STAID,
JOSEPH E. MURPHY.




