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This invention relates to the treatment of pe-
troleum hydrocarbon stocks. . :

One object of the invention comprises, inter
alia, the production of mahogany sulphonic acids
from petroleum hydrocarbon stocks. "Anothér
object of the invention comprises, an improved
procedure for the refining of petroleum hydro-
catbon stocks in a manner yielding mahogany
sulphonic acids in larger amounts than has been
hitherto possible in accordance with conventional
_practices. ,

" In accordance with the invention, a suitable
petroleum hydrocarbon stock is sulphonated in
the presence of a suitable ofganic solvent sub-
stantially freely miscible with such stock and
having, relative to said stock, a preferential sol-
vency for mahogany sulphonie acids to the sub-
stantial - exclusion of green sulphonic acids.
Within the preferred embodiment of my inven-
tion, the sulphonation is conducted with sul-
phuric acid under sulphonating conditions of acid
concentration and temperature in a manner well
known in the acid refining of petroleum hydro-
carbon stocks as, for instance, tubricating -oil
distillates derived from petroleum. When using
the sulphuric acid procedure, the organic sol-
vent should be substantially non-reactable and
substantially immiscible with the acid under the
sulphonating conditions referred to.

A suitable petroleum hydrocarbon stock in ac-
cordance with my invention may be any sul-
phonatable petroleum hydrocarbon stock. Such
petroleum hydrocarbon stock may be, for in-
stance, one conventionally used for the produc-
tion of refined petroleum distillates. In general,
any raw petroleum hydrocarbon stock or partly
refined petroleum hydrocarbon stock including
solvent refined petroleum hydrocarbon stock may
be used provided, however, that the same is sul-
phonatable.

Tn conventional acid refining practices, as, for
instance, in the treatment of certain lubricating
oil distillates, derived from petroleum, the refin-
ing treatment includes the application of sul-
phuric acid under sulphonating conditions. " As-
a rule the acid used is fuming sulphufic acid.
Though the concéntration of SOs in the fuming
acid may vary considerably, a 20% fuming acid
is employed in the majority of cases.. The acid
application is regulated in & mmanner well-known
in the art to producé the desired sulphonation
reaction and in general temperatures not ex-
ceeding 150° F. are prefeired. As a result of
the sulphonation obtained in the sulphuric aecid
treatment sulphoni¢ acids are formed. Theése afe
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‘pentane, ete.
solvent in Wwhich in addition to the character-

pritharily of two kinds, 1 e, the so-called “De-
troletii mahogany Sulphonic acids,” usually
teried for brevity “mahogany sulphonic acids,”
remaining dissolved in the oil and the so-called
“pefroleum green sulphonic . acids,” usually
termed for brevity “green sulphonic acids,” pre-
dominantly found in the sludge and primarily
of 5 water-soluble character. After the sépara-
tion of the oil from the acid sludge the mahogany
sulphonic acids may be fecovered from the oil
in the form of a more or less: crude mahogany
sulphonate stock in accordance with well-known
procedures. This ‘inahogany - sulphonate. stock
constitutes a valuable product and as hereinabove
stated, oneé of the objects of the invention in-
volves, inter alia, a petroleum hydrocarbon stock
refining treatment in which the yield of mahog-~
any sulphonic acids is increased.

Within the preferred embodiment of my in-
vention, I may utilize as a solvent an halogenated

_and preferably chlorinated aliphatic normally

liquid hydrocarbon. Suitable solvents of this
type are for ihstance thé various ehlorinated de-
rivatives of methane, ethane, propane, butane,
T find it of advantage to use a

istics herein specified possesses additionally, a
vapor pressure. and boiling point such that its

usé involves & minimum of vaporization losses
and maximum ease of removal and solvent re-
covery. A solvent of this preferred type is for
instance, amyl chloride. . .

As to the amount of solvent within the pro-
cedure of my invention, there is a direct func-
tional relation between amount of solvent used
and the yield of maliogany sulphonic acids.
Such yield increases with increased amounts of
solvent. The increase in yield of mahogany sul-
phonic acids becomes in most cases substantial
at approximately 10% by weight of solvent cal-
culated on the weight of petroleum stock under
treatment and reaches its maximum at approxi-
mately 100% solvent, calculated on such stock.
In some cases however substantial yield increases
are obtained by relatively small amounts of sol-
vent and satisfactory yield increases may thus
be obtained with amounts of solvent. as low as,
for instance, 1% by weight of the stock. Amounts
of solvent in excess of 100% do not seem to fur-
ther appreciably increase the yield of mahogany
sulphonic acids. :

In the majority of cases, the sulphonation con-
ditions employed may be thoSe conventionally
used in the acid refining of petroleum hydrocar-
boh, stocks of the same descriptive properties as




2

are to be treated in accordance with my inven-
tion, The mahogany sulphonic acid yields, with-
in the practical application of my invention, are
materially higher than those ordinarily obtained
when acid refining petroleum hydrocarbon stocks
of the same or similar descriptive characteris-
tics in the conventiona] manner.

When proceeding in accordance with the in-
vention, the sulphonation reaction by way of

ber of successive shots,
practice, it is then advisable to withdraw the

acid sludge formed after at least some of the |
shots, and to neutralize the remaining solvent--

oil layers after at least some of the withdrawals.
‘When proceeding in this manner, the mahogany

sulphonic acid yield recovered by way of the sul- ..

phonates is still further enhanced. In the ma-
Jorlty of cases, it is advisable to withdraw the
sludege and neutralize after each shot. - Satisfac-
‘tory results are for instance obtained by adding
the sulphuric acid in four successive shots, with-
drawing the acid sludge after each shot and
neutralizing the remaining solvent-oil layer after
each such withdrawal, - - - S

The following Example I illustrates one em-
bodiment of the invention: o

EXAMPLE I

Five neutrals, respectively ranging in viscosity
from 40 to approximately 500 seconds at 100° F.
were treated. Each neutral was subjected to an
acid treatment in. the presence of an equal
amount by weight of carbon tetrachloride by add-
ing-in succession in the usual manner four shots
of oleum (20% SOs content), at a temperature
of approximately 100 to 150° F., after each shot
withdrawing the acid sludge formed, neutralizing
the.oil layer and recovering from the latter, after
the removal of the solvent, preferably by way.of
distillation, mahogany sulphonates in accordance
with conventional procedures.

The same stocks used in the,forégoing Exdmplé_.

I were each subjected.to the same sulphonation
treatment but without the presence of carbon
tetrachloride.. The. respective mahogany sul-
phonic acid yields obtained for the various neu-
trals for both the conventional acid treatment
without solvent as well as for. the acid treatment
in accordance with the invention in the presence
of a solvent are shown by way of the sulphonate
yields in the followirig table: . .

TABLE I

Comparison of yields :

Per cent yield of mahogany

sulphonates  Per cent

increase by

treating in

presence of
solvent

Stock (viscosity in
seconds at 100° ¥.)

Solvent
present

Solvent
absent

—-
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The following Example II is furnished by way
of demonstrating the mahogany sulphonic acid
yield using different solvents in accordance with
the invention as compared with the conventional
brocedure of acid refinement using no solvent:

sulphuric acid treatment is preferably conducted: 10
by adding the sulphuric acid in a multiple num.. - .

Within the preferred:
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EXAMPLE IT

A 500 viscosity neutral is treated with three
shots of 10% oleum, using the successive addi-
tion method, at a temperature of from 100 to 150°
‘withdrawing the acid sludge after each shot and
neutralizing the solvent-oil layer after each with-
drawal. After the separation of the acid sludges,
the oil layers were worked up in the usual man-
ner for mahogany sulphonates. The same neu-
tral was then treated in a series of runs in the

~.-samme manner except that in each run the sul-

phonation was carried out in the presence of an
equal amount by weight of solvent. - The solvents
‘Used.were methylene dichloride, chloroform, car-
bon tetrachloride, ethylene dichloride, and amyl
chloride. In each case the ultimately resulting

.oil layers were worked up for mahogany sul-
- phonate.

The yields of mahogany sulphonic acids ob-
tained in the various runs of Example II are
shown by way of the sulphonate yields in the
following table: ‘

Do : TasLE IT

"Stock treatéd: 500 neutral with 3 10% shots oleum

Yield
Solvent used mahogany
sulphonates
Per cent

Nome_. ... ____.__________. e e m 10.7
Methylene dichloride.._..________ """ "TTTTTTTTTTT 24.4
Chloroform...._.__- 23.4
Carbon tetrachloride 22.0
‘Ethylene dichloride._ - 24,8
Amylehloride. ... . [l TTITTTTOTTTTTT 25.4

It will be seen from the foregoing table that
in each case when the sulphonation was carried
‘out in the presence of a solvent, as compared
‘with the run when the sulphonation was carried
out ‘without solvent under otherwise identical
conditions, the mahogany sulphonate yield was
more than twice that of the blank run.

- In the recovery of ‘mahogany sulphonic acids
by way of their sulphonates in accordance with
.Conventional procedure, the sulphonates are as
‘a rule recovered in the form of g more or less
crude stock usually containing occluded hydro-
carbon material, in some cases up to 40% and
_even higher. When reference is made herein to
“the expression “mahogany sulphonates,” or such
similar expression, the same is intended to in-
clude a sulphonate product irrespective of
whether the same contains occluded oil or not.

.- Where reference is made herein to “sulphuric
acid,” such expression is used generically and
‘1s intended to include; as is well understood in the

art, fuming sulphuric acid or oleum.

The foregoing description is by way of illus-
_tration and not of limitation, and it is, therefore,
my intention that the invention be limited only
by the appended claims or their equivalent,
wherein I have endeavored to claim broadly all
‘inherent novelty.

I claim: | . .

. -1. In the treatment of a sulphonatable pe-
troleum hydrocarbon . stock, the improvement
comprising sulphonating such stock with fuming
sulfuric acid in the presence of a chlorinated
aliphatic normally liquid hydrocarbon.

2. In the treatment of a sulphonatable pe-

.troleum hydrocarbon stock, the improvement in
accordance with claim 1 in which said chlorinated

_aliphatic hydrocarbon is present in amount equal
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to at least approximately 109 by weight calcu-
lated on the weight of said stock.

3. In the treatment of a sulphonatable pe-
troleum hydrocarbon stock, the improvement in
accordance with claim 1 in which said chlorinated
aliphatic hydrocarbon is present in amount
equivalent to approximately in equal weight cal-
culated on the weight of said stock.

4. In the treatment of a sulphonatable pe-
troleum hydrocarboxy stock, the improvement
- comprising sulphonating said stock with fuming
sulfuric acid in the presence of at least 10% by
weight, calculated on the weight of said stock of
an aliphatic chlorinated normally liquid hydro-
carbon of the methane to pentane series.

5. In the treatment of a sulphonatable pe-
troleum hydrocarbon stock, the improvement in
accordance with claim 4 in which said chlorinated
aliphatic hydrocarbon is amyl chloride.
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6. In the treatment of - a sulphonatable pe-
troleum hydrocarbon stock, the jimprovement
comprising sulphonating such stock with a num-
ber of successive shots of fuming sulphuric.acid
in the presence of at least approximately 109,
by weight calculated on the weight of said stock,
of a chlorinated aliphatic normally liquid hydro-
carbon of the methane to pentane series, with-
drawing the acid sludse formed after at least
some of said shots, neutralizing the remaining
solvent-oil phases after at least some of said .
withdrawals and recovering mahogany sul-
phonates from said solvent-oil phases.

7. In the treatment of & sulphonatable petro-
ieum hydrocarhon stock, the jmprovement in ac-
cordance with claim 6 in which said stock is a
sulphonatable raffinate derived from the solvent
refining of a petroleum hydrocarbon stock.

MANUEL BLUMER.




