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This invention relates to a method of treating
wash oil to remove extraneous adulterants and
thereby render the oil suitable for further use.
More particularly the invention ig concerned with
the treatment of wash oil of the kind employed
in connection with the scrubbing of gases pro-
duced in the destructive distillation of coal t0
recover benzol, toluol and the higher boiling
homologues in the benzene series, all commoniy
known as light oils.

The gases, which are scrubbed for the purpose
deseribed, also contain undesirable constituents,
principally styrene, indene and cyclopentadiene.
These are assimilated by the wash oil along with
the light oils and are not effectively removed in
the subsequent stripping operations to which the
wash oil is subjected to isclate the recovered
light oils. These adulterants, being polymeriz-
able, form into solid or semi-~solid compounds and
clog up and otherwise prevent the efficient opera-
tion of the apparatus employed in connection
with the recovery of the light oils.

The principal object of the present invention,
therefore, is to provide a method of removing
from wash oil of the character described the poly-
merizable constituents which are assimilated in
connection with the recovery of the light oils,
whereby to enable the continued use of the wash
oil without impairing the effectiveness of the ap-
paratus involved.

A further object is a method which is simple,
effective and economical, this object contemplat-
ing a method which is wholly chemical in char-
acter, which is carried out in liquid phase at all
stages, and which does not invelve distillation or
fractional condensation, and hence which does
not require the use of apparatus heretofore con-
sidered essential.

A still further object is a method of treating
the wash oil in such a manner that it will re-
tain all of its original beneficial properties, only
those extraneous adulterants not originally pres-
ent being removed.

In carrying cut the method, the wash oil from
which styrene, indene and cyclopentadiene are
to be removed and an aqueous, caustic soda sc-
lution are heated to a temperature below foam-
ing (the boiling point of the soda solution) and
the mixture is-agitated mechanically, by air or in
any other suitable manner for s portion of the
heating period. Thereby the extraneous com-
pounds present in the wash oil are caused to poly-
merize, forming solids and semi-solids as they do
and settling out in the form of sludge. TUpon
conclusion of the settling operation, the sludge
containing the extraneous adulterants may be
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drawn off, the treated oil remaining being free of
the undesirable constituents assimilated in con-
nection with the recovery of the light oils, and
thus suitable for further use.

Tt is to be noted that the principal adulterants
removed by the method, namely, styrene, indene
and cyclopentadiene are neutral chemically and
hence that the caustic soda and impurities do not
react as alkalies and acids, the caustic soda re-
taining its identity throughout the treatment of
the wash cil. At temperatures in the range con-
templated, however, its presence rapidly accel-
erates polymerization of the extraneous com-
pounds. In other words, the caustic soda pPro-
motes polymerization of such compounds with-
out losing its identity, settling out along with the
polymerized adulterants. Thus polymerization,
which cannot be effected by heat alone or by caus-
tic soda alone, can be accomplished readily with
the aid of caustic soda when the proper tem-
peratures are employed.

From the foregoing, it will be apparent that the
method is not only simple and effective but is
highly economical from the standpoints both of
the apparatus required and of operating costs.
All stages of the method being carried out in
liquid phase, any need for apparatus for distilla-
tion or fractionation is avoided. A further ad-
vantage obtained is that the treated wash oil is,
for all practical purposes, restored to its original
condition, it being understood in this connection
that, although the primary purpose of the caustic
soda is to effect the removal of extraneous com-
pounds which are neutral, it will, of course, ab the
same time convert into salts any acidic com-
pounds which may be present and these will be
removed along with the neutral compounds.

As an example of the practice of the invention
300 gallons of a 12% aqueous, caustic soda solu-
tion may be mixed with 7000 gallons of wash oil
containing a high percentage of styrene, indene
and cyclopentadiene as & result of the use of the
oil for scrubking gases of the character described.

This mixture is then heated by a steam coil to
a temperature between the substantial limits of
70° C. and 90° C. and maintained at such tem-
perature for 28 hours. For the first four hours
the mixture is agitated with a circulating pump
while at the same time air is introduced, the use
of caustic soda in solution and agitation of the
mixture in the manner described insuring inti-
mate contact between the caustic soda and the
wash oil. After four hours, agitation is suspend-
ed and the application of heat is continued for
the remaining 24 hours. Thereupon the mixture
is maintained through a cooling stage and the
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polymerized compounds which settle as sludge
are drawn off, the sludge including not only the
polymerized compounds and incidental acidic im-
purities converted into salts but also the caustic
soda and the water in which the latter was in
solution,

The method described may be availed of to
particular advantace in maintaining the muck
content of the wash oil of scrubbing apparatus
below a percentage at which clogging-un of the
apparatus or serious impairment to the hest
‘transfer properties thereof are likely to occur.

This may be attained, for example, by withdraw- -

ing relatively small quantities of wash oil regu-
larly from the apparatus and replacing the wash
oil so withdrawn by equal amounts ¢f unadul-
terated wash oil, preferably partly adulterated
wash oil which has been treated in accordance
with the method and parfly new oil The
amount of wash oil which may be withdrawn and
replaced and the relative amounts of unadul-
terated wash oil required will vary, of course,
depending upon the character of the gases being
scrubbed, the type of wash oil and other factors.
Analysis of the wash oil in the system from
time to time will, however, show the amount of
extraneous compounds present and will indi-
cate whether the percentage thereof ig increas-
ing or decreasing. The amounts of wash oil
withdrawn and replaced, therefore, may be regu-
lated in accordance with such analysis. Al-
though reference is made to batch treatment of
the wash oil and to periodic withdrawal and re~
placement of portions of the wash oil, thig is
intended by way of example only as the wash
oil may be withdrawn from the apparatus, treat-
ed and returned in a continuous operation, the
rate of withdrawal and return being controlled
so that the accumulation of exiraneous com-
pounds in the wash oil does not exceed g prede-
termined permissible percentage.

I claim as my invention:

1. The method of treating wash oil which has
been employed in scrubbing gases to recover light

oils, the wash oil having ir such use assimilated .

adulterants of the nature of styrene, indene and
cyclopentadiene and which are polymerizable,
which method censists in adding caustic soda
to the wash oil, heating the mixture for a period

of at least several hours, agitating the mixture

during a portion of the heating period, and sep-
arating the adulterants which are polymerized
by the treatment described.

2. The method of treating wash oil which has

been employed in scrubbing gases to recover light

cils, the wash oil having in such use assimilated
adulterants of the nature of styrene, indene
and cyclopentadiene and which are polymeriz-
able, which method consists in adding caustic
soda to the wash oil, heating the mixture for a
period of at least several hours, . agitating the
mixture during a portion of the heating period,
and permitting the adulterants which are poly-
merized by the treatment described to settle out
in the form of sludge.

3. The method of treating wash oil which has
been employed in scrubbing gases to recover
light oils, the wash oil having in such use assimi-
lated adulterants of the nature of styrene, in-
dene and cyclopentadiene and which are poiy-
merizable, which method consists in adding caus.-
tic soda to the wash oil, heating the mixtire
to, and maintaining it for a period of at least
several hours at, a temperature below the boiling
point, agitating the mixture during a portion of
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the heating period, and separating the adulter-
ants which are polymerized by the treatment de-
scribed.

4. The method of treating wash oil which has
been employed in scrubbing gases to recover light
oils, the wash oil having in such use assimilated
adulterants of the nature of styrere, indene and
cyclopentadiene and which are polymerizable,
which method censists in adding 2 caustic soda
solution to the wash oil, heating the mixture to,
and maintaining it for a. period of several hours

t, a temperature below the boiling point, agi-
tating the mixture during a portion of the heat-
ing pericd, and permitting the polymerized adul-
terants to settle out in the form of sludge.

5. The method of treating wash cil which has
been employed in scrubbing gases to recover light
oils, the wash oil having in such use assimilated
at least one of the adulterants styrene, indene
and cyclopentadiene, which method consists in
adding a caustic sods solution o the wash oil,
heating the mixture to, and maintaining it for a
period of a4 least several hours at a temperature
below the boiling roint, agitating the mixture
during a portion of the heating period, and sep-
arating the adulterants which are polymerized
by the treatment described.

6. The method of treating wash cil which has
been employed in serubbing gases to recover light
oils, the wash cil having in such use assimilated
at least one of the adulterants styrene, indene
and cyclopentadiene, which methcd consists in
adding a caustic soda solution to the wash oil,
heating the mixture to, and maintaining it for
a period of at least several hours ab, & tempera~
ture below the bhoiling point, agitating the mix-
ture during a portion of the heating period, and
permitting the polymerized adulterants to settle
out as sludge.

7. The method of treating wash oil which has
been employed in scrubbing gases to recover light
oils, the wash oil having in such use assimilated
at least one of the adulterants styrene, indene
and cyclopentadiene, which msthod consists in
adding an agueous caustic soda solution to the
wash oil, heating the mixture to, and maintain-
ing it for approximately twenty-eight hours at,
a temperature kbetween 70° C. and 90° C., agi-
tating the mixture for approximately the first
four hours of the heating pericd, and rermit-
ting the polymerized adulterants to settle out
as sludge.

8. The method of treating wash oil which has
been employed in serubbing gasss to recover light
oils, the wash oil havirg in such use assimilated
adulterants of the nature of styrene, indene and
cyclopentadiene and which are rolymerizable,
which method consists in adding an aqueous
caustic soda solution to the wash oil, heating
the mixture to, and maintaining it for a period
of at least several hours at, a temperature below
the boiling point, azitating the mixzture auring
such period, extending the heating period with-
out agitation and thereafter sliowing the mix-
ture to cocl, and separating the adulterants which
are polymerized by the treatment described.

9. The metbod of treating wash oil which
has been employed in scrubbing gases to recover
light oils, the wash oil having in such use as-
similated adulterants of the nature of styrene,
indene and cyclopentadiene and which are poly-
merizable, which method consists in adding a
10-15% aqueous caustic soda solution to the wash
oil, heating the mixture to, and maintaining it
for a period of at least several hours at, a tem-
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perature below the boiling point, agitating the
mixture during such period, extending the heat- UNITED STATES PATENTS
ing period without further agitation and there- Number - Name Date
after allowing the mixture to cool, and permitting 2,314,256 Vaughan —.-o-—-—-- Mar. 16, 1943
the polymerized adulterants to settle out in the 5 2,314,257 Vaughan et al. - Mar. 16, 1943
form of sludge. 2,076,392 Williams —ccoeeeemem Apr. 6, 1937

DANIEL K. SEGUR. 2,249,793 S0day ——o— e July 22, 1941

1,949,746 JONeS —ceemm—mmmm e Mar. 6, 1934
REFERENCES CITED 2,256,405 McMillan — e Sept. 16, 1941 .

The following references are of record in the 10
file of this patent: .



