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The present: invention relates to. the refining
of mineral oils. The invention is more particu-
larly concerned. with the refining of petroleum

oils boiling in the motor fuel, kerosene, and gas

oil boiling ranges and especially relates to an
improved process for the removal of objection-
able compounds therefrom when utilizing ‘as a
treating agent, a mineral acid such as a sulfuric
or an equivalent acid. Im accordance with the
present process, acid treated oils after removal
of the acid sludge are subjected in an initial
stage to a washing operation in which the sol-
vent. comprises an aqueous solution of calcium
chloride and subsequently contacted in a sec-
ondary stage with a neutralizing agent.

Tt is well known in the art to refine mineral
oils, particularly petroleum oils, by various pro-
cedures. involving distillation, acid treating, clay
treating ‘and neutralization stages. For ex-
ample, it is known in the art to remove objec-
tionable sulfur. and related compounds from pe-
troleum oils, particularly from those oils boiling
in the motor fuel boiling range, by treating the
same with suitable mineral acids. Affer a suit-
able contacting period, the spent acid sludge
solution. is removed from the oil which is sub-
sequently treated with a suitable solvent which
usually comprises water in order to remove free
acidic constituents. The oil, after removal of

the washing solvent, is completely neutralized 3

by treating the same with an alkali' treating
agent. such as an agqueous solution of sodium
hydroxide. In these operations the mineral acid
usually comprises an acid of sulfur particularly
sulfuric acids .of various concentrations. The
acid treating operation generally is conducted
under conditions to secure & maximum removal
of the objectionable sulfur compounds and a
minimum degradation of the valuable petroleum
oil constituents. Usually, the operations are
conducted at temperatures in the range from
about 70° F. to 80° F. and at atmospheric pres-
sures, although lower temperatures may be em-
ployed. The mixture after a sufficient. time of
contact is handled in a manner to remove the
acid sludge which contains the objectionable
sulfur and other undesirable compounds. The
oil after separation of the acid sludge is gener-
ally termed “acid oil.” This acid oil contains
small guantities of acid particles as well as small
quantities of sludge particles. In addition, the
oil also contains dissolved sulfuric acid con-
stituents.

In order to remove these constituents from
the oil and to produce a finished product of the
desired quality, it has heretofore been the prac-
tice to treat the acid oil in an initial stage with
a washing solvent which usually comprises
water. After removal of the water, the oil is
completely neutralized in a neutralization stage
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by treating the same with an alkali metal hy-
droxide solution, generally with a sodium hy-
droxide solution.

In these processes, particularly in operations
involving the continuous acid treating, water
washing and caustic neutralization of petroleum
oils boiling in the motor fuel boiling range, var-
ious difficulties are incurred. For example, if
the acid oil be treated with a relatively light
water wash in which approximately 2% to 5%
of water based on the oil is utilized, satisfactory
removal of the acidic constituents is ‘not ob-
tained. This results in a material increase in
the amount. of caustic required in order to com-
pletely neutralize the oil. -On the other hand, if
a relatively large quantity of water be used, as
for example a 10% or higher water wash based
on the oil, a. more satisfactory removal of the
acid constituents is obtained, but in many cases,
particularly when treating cracked naphthas,
deleterious emulsions result which are difficult to
break. These emulsions cause an appreciable
loss of the oil in the water which is passed to
the sewer.  Furthermore, acid water is also re-
moved with the oil stream which is sutbsequently
neutralized.

T have, however, now .discovered a process by
which improved results are secured in an oper-
ation for the removal of sulfur compounds from
feed oils when utilizing a mineral acid such as
a sulfuric-acid. In accordance with my process,
the acid oil after removal -of the-acid sludge, is -
contacted with an aqueous solution containing
dissolved therein a. small amount of calcium

i chloride. After.a sufficient contacting period, the

calcium chloride treated oil is removed from the
calcium chloride  solution. and treated with a
neutralizing agent which preferably comprises
2 sodium hydroxide solution..

My invention may be readily understood by ref-
erenceto the attached drawing illustrating a mod-
ification of the same. For purposes of descrip-
tion it is assumed that the feed oil comprises
a cracked naphtha boiling in the motor fuel boil-
ing range. The feed oil is introduced into the
system by means of line { and is mixed with sul-
furic acid which is introduced by means of line
2. The oil and the sulfuric acid are passed
through a mixer 3 and introduced into acid set-
tling drum 5 by means of line 4. The acid sludge
seftles in zone 5 and is withdrawn from the same
by means of Iine 6. The acid treated oil is with-
drawn from zone 5 by means of line T and mixed
with water which is introduced into the system by
means of line 8 to which calcium chloride has
been added by means of line 9. 'The mixture is
passed to settling zone 10 in which the aqueous
solution segregates and is withdrawn by means
of line fI. The calcium chloride treated oil is
withdrawn by means of line 12 and mixed with
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--g, sodium hydroxide solution which is introduced
into the system by means of line {3. The oil and
the sodium hydroxide solution are passed through
mixer 14 and intreduced into: settling zone: 1§
in which “the spent. caustic solution segregates

and is withdrawn from-the system by means of .

line 18. The treated oil is withdrawn from zone
.18 by means of line [T and further reﬁned or
handled in any manner desirable,

The process of the present invention may be
widely varied. The invention may be adapted to
the treatment of any feed oil but is particularly
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the water Washing stage 1s substantially clear
and free of excessive moisture. In addition, the
water stream to the sewer is completely free of
oil which prevents a loss: inyields.: Materlal op~-
erating benefits are also secured ‘since it is pos= -
sible to readily hold a constant level in the wash

©-drum,

10"

effective in the treatment of petroleum oils boil-

ing in the motor fuel boiling range especially.-in
the treatment of cracked naphthas boiling in this
range. The invention essentially comprises treat-
ing these feed oils with a sulfuric acid in an ini-
tial stage, contacting the same with an aqueous
calcium-. chloride solution:in a secondary stage,

- followed by neutralizing . the treated oil with a
caustic solution in a tertiary stage.

. The calcium chloride golution may vary con-
siderably and will depend upon the character: of
the oil and the amount of acid employed in the
initial'stage. In general the calcium chloride so-
lution. should have a specific gravity-in the range
from about 1.16 {o 1.26. ‘When employing solu-
tions of this gravity the concentration of the cal-
cium ‘chloride " in the water is approximately
00135 pound of calcium .chloride -per gallon
of water. However, the amount of calcium chlo-
ride may vary' in the range from about .0001 to
01 pound of calecium chloride per gallon of water.
A preferred solution of water contains from .0010
to .0015 pound of calcium chloride per gallon of
water. :

The amount of sod1um hydrox1de solution used
per gallon of acid oil being treated likewise will

“depend upon the character of the oil and the
concentration of the ealcium ehloride. - However,
in general, it is preferred to contact the acid oil
with from about 5% to 30% of sodium hydroxide

of-10° Bé. or equlvalent preferably Wlth about .

20% based on the oil.
" In order further to ilhistrate the invention the
" following example is given ‘which should not be
" construed as hmltmg the ‘same in-any manner
Whatsoeve1
E:z:ample ST

Operatlons were conducted in which various
feed oils were desulfurized using a .conventional
method - which comprised acid treating: the feed
oil, separating the acid oil from the acid sludge,
washing the acid oil with water, followed by neu-
tralizing the waShed oil with a sodium hydroxide
solution.. In-other operations,’ similar feed oils
which comprised cracked naphthas were treated
in accordance with the present invention. The

results of these operations were as follows: .
- A e Percent of
- | Acidity of H
- . Averageé 6f operations - washed ng%";ggs‘;d
B acid ofl . to sewer -
Conventxonal ProCesS .o il iililiiie ;_:’; - ~0. 068 0:160
: Process of présent lnventlon ______ e . -.023 -0

(?‘iz{lies based on sodlum hydroxlde equivalent pounds per barrel
oI ol

] From the above 1t is apparent that When em-
ploying my invention undesirable emulsions-are
eliminated. Furthermore the. acidity .of the

washed oil is reduced in excess of 50% and:the"
oil stream entering the alkali incorporator from -
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The process of the present invention is nof, to
be limited by any theory or.mode of operation -
but_only in and by the following ¢laims in which
it is desired o cla1m all novelty.

‘T claim: : :

1.7Process for the removal of sulfur compounds
from oils . containing the same which: comprises
contacting a feed oil in an initial stage, utilizing
a mineral acid, separating the acid sludge-from
the oil, treating the oil with a .dilute agueous-
solution of calcium -chloride, separating the cal-
cium chloride “solution and-neutralizing the. oll
with an alkali metal hydroxide solution: ™ -~

2. Process as defined- by claim 1-in -which the
concentration of. -the calcium chloride in -the
aqueous solution is:in the range from:about 0001
to .01 pound of-calcium CthI‘lde per gallon of
water.

. 3. Process for the removal of sulfur compounds
from petroleum oils boiling. in the motor fuel boil-
ing range which comprises. contacting a feed oil
in-an initial stage utilizing a mineral acid, sepa-_
rating the acid sludge from the oil, treating the
oil with an aqueous solution of calcium chloride
containing about 0001 to .01 lb. of calcium chlo-
ride/gal. of water, separating the calcium: chlo-
ride solution and neutralizing the 011 w1th an
alkali metal hydroxide solution. =

4. Process as defined by claim-3-in- Wh1ch the
mineral acid comprises sulfuric acid. -

5. Process as defined- by claim 3 in which the
feed. oil comprises.a’ cracked petroleum’ oil, - in

Y which the minéral acid comprises sulfur1c acid,

and in which the alkali’ metal hydrox1de com—
prises sodium hydroxide, :

“6. Process for-the ‘removal -of obJectmnable
compounds. from cracked ‘petroleum- oils which
comprises contacting the same in an initial stage -
utilizing a mineral acid, separating the acid sludge
from the oil, treating the oil with a dilute aqueous
solution of calcium chloride, separating the cdl-
cium chloride solution: and neutralizing the oil
with an alkali metal hydrox1de solutlon e

7. Process as defined by claim 6 in which’ the_
mineral acid comprises sulfuric acid.’ .

8.  Process as defined by claim 6 in which the -
mineral acid comprises sulfuric-acid:and in which
the concentration of the calcium: chlor1de in the

- agueous solutlon is in the range from about 0001
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to .01 pound of calcm*n chlorlde per. gallon of :
water. :
-9. The process of reﬁmng m1neral 01ls wh1ch .
comprises treating a petroleum ‘oil d1st111ate se-
lected from the’ group consxstlng of - naphtha,
kerosene, and gas oil boiling range with sulfuric
acid at a temperature ‘not. above -about 80° F.,

separating the major proportlon of the resultant
acid sludge from the oil, freating the res1dual acid
oil, which ' still contalns small’ quantmes ‘of &
material selected from the group consisting of

-acid and sludge,” with water containing a small

amount of calcium ¢hloride dissolved therein in
just sufficient amount to “assist substannally in
the removal of acid and sludge particles retained
in the acid oil and to prevent emulsion formation,
separating the caleium chloride solution from the
oil, and finally neutrahzing any remainlng, traces . -
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of acid in the oil by washing with an alkali metal
hydroxide solution. .

10. The process which comprises treating
cracked naphtha with sulfuric acid at a tempera-
ture not above 80° F., settling and removing the
resultant acid sludge from the naphtha, treating
the naphtha with water containing about .0001

to .01 1b, of calcium chloride/gal. of water, sepa-
rating the calcium chloride solution from the
naphtha, and subjecting the latter to an acid-
neutralizing treatment with about 5-30% of an

5 Aadueous solution of sodium hydroxide of about

10° Bé. concentration.
JAMES C. ALSPAUGH.



