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This invention relates to the art of resolving
petroleum emulsions of the character commonly
encountered in the productlon handling and re-
fining of petroleum.

The principal object of this invention is to
provide an improved process and reagents for
treating petroleum emulsiohs to separate them
into their component parts of oil and water.

The present invention is based on the discov-
ery that derivatives of g particular type of cyelic
sulforiic acid derived from the sulfonation of
highly aromatic crude oils or crude oil fractions;
when condensed with non-hydroxy alkyl or
aralkyl amines to form either the salt through or-
dinary neutralization reactions, or the acyl deriv-
ative through acylation of such amines, are par-
ticularly effective demulsifiers for certain pe-
troleum emulsions. Crdinary petroleum sulfonic
acids derived from the sludges and oil layers in
petroleum refining processes contain mixtures
of many substances in addition to considerable
proportions of the so-called “mahogany,” or oil-
soluble sulfonic acids, and the “green,” or water-
soluble sulfonic acids. The various . .tarry and
partially polymerized unsaturates
present in such sulfonates are very detrimental
to the preparation of the amino derivatives here-

in described because they form insoluble prod--

ucts with the amines used in preparing my prod-
ucts.
- I am aware that many patents and publica-
tions have described methods for the preparation,
purification, and use of various petroleum sul-
fonates. These are obfained as by-products
from lubricating ol manufacture in petroleum
refineries, and also from the manufacture of
white medicingl mineral oils, and similar prod-
Ucts used in other fields. "In all instances, how-
ever, these sulfonates are by-products from other
operations and litile or no care is exercised in

their manufacture to obtain products more suit-

able for their several uses. Considerable purifi-
cation is obtained by further processing to elimi-
nate undesirable impurities where these mineral
oil suifonates are used as detergents and wetting
‘agents for textile materials, but ordinarily such
care is not taken, nor has it been considered
necessary, in adapting mineral oil sulfonates to
petroleum dehydration. i

Various patents have been issued covering pe-
troleum sulfonic acids and their various metallic
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salts as petroleum demulsifiers, of which United:

States Letters Patent No. 1,299,385 to Rogers is
generally considered as the pioneer paient. The
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uble, oil insoluble,

Reddish Patent No. 1,780,144 describes reaction
products of mineral oil sulfonic acids and hy-
droxy-amines.. This patent disclosed the use of
mono, di, or tri alkyl and/or aryl hydroxy
amines as neutralizing agents for mineral oil
sulfonic acids of either the “mahogany” or
“green” acid types, or mixtures of the two types.
It is stated that Reddish’s product is highly scl-
uble in “oil, water, alcohol, ketones, as well as in
others.” (Lines 50-51, page 2.)

The hydroxy-amines are soluble in water but
totally insoluble in oil. Hence it is readily ap-
parent that it is only the hydroxy-amine salts
of the oil-soluble “mahogany” sulfonates which
could possibly possess any oil solubility, and they
would have this property only through retain-
ing much of the oil soluble characteristics of the
“mahogany” sulfonate. Since the function of
the hydroxy-amines is that of promoting water
solubility because of their own water soluble, oil
inscluble, character, it is evident that they could
not increase the oil solubility of the oil insoluble,
fully water soluble “green” acid sulfonates. If
a mixture of these two types of petroleum sul-
fonic acids is neutralized with mono, di, or iri
ethanclamine, one would expect the oil solubil-
ity of the mixture {o decrease while the water
solubility increases. Any oil solubility possessed
by any fraction of the mixture would result from
the influence of the original oil soluble mahogany
acid sulfonate content.

The preceding discussion, therefore, makes it
clear that a result not contemplated in the prior .
art is accomplished by my bresent process
wherein highly purified and sirictly water sol-
“green” acid sulfonates are
condensed with alkyl or aralkyl amines having
three or more carbon atoms.in each alkyl or
aralkyl group, and results in the production of
an oil soluble reaction product. Instead of form-
ing clear greenish to reddish colored water solu-
tions, my new reagents produce highly colloidaj,
water-wettable, suspensions of the reagent in
contact with water, and are freely soluble in pe-
troleum hydrocarbons when freed from dissolved
water.

The most effective reagents are usually pre-
pared from highly water. soluble “green” acids.
condensed with oil soluble amines having five or
more carbon atoms in each alkyl group. In this
manner the great affinity for water exhibited by
sulfonic acids characterized by a high organic
sulfur content is modified by the highly oil soluble

characteristics of the amine, and results in gz
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product possessing a proper balance of hydro-
philic and hydrophobic qualities, and only a iim-~
ited solubility in water.

The water sclublie petroleum sulfonic acid used
in preparing my reagent may be prepared from
the lower sludge layer, or “B” layer as it is com-
monly terined. ‘This sludge may be obtained from
jubricating o©il slock or is preferably prepared
especially from selected aromatic erudes. If de-
rived from Iubricating oil manufacture, it is pref-
crably prepared aeccording to the process de-
seribed by Humphreys avcd Rogers in their T. S.
Patent Mo. 1,474,833, dated November 28, 1523.
The sodium sulfates cbtained from the final ai-
cohol extraction may be acidified with sulfuric
acid to remove the scdium, and the free acid re-
covered. Or the oil free sodium sulforate solu-
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tion prepared by repeated extraction of the ague-

qus sohuiion with naphtha for the removal of oil,
may be acidified to free the sulfonic acids. This
solution of free sulfopic acids may then be di-
rectly used in my subsequent proceduge. Other
similar procedures wherein {arry and/for oil sola-
ble constifuents are carefully removed from the
" “green” acid fraction are cntirely suitabie. A
suitable procsdure is outlined in Example I.
Amgng suitable amines are the primary, sec-
ondary, and tertiary propyl, butyl, amyl, hexyl
and octyl amines. Cycloalkyi amines such gs ¢y-
clohexylamine are particularly well suited.
Higher amines such as csiylamine are aiso eon-

templated. The higher the molecular weightf of .

the amine, the more oil solubility it eonfers on
the amine saif or acyl derivative. Araikyl amines
such as benzylamine, and its higher homologues,
are useful, particularly those having alkyl side-
chains with three to eight carbon atoms.

In order to illusirate specifically the new fype
of condensation product contemplated for use in
accordance with the present invention, I have
set forth below several examples of the type of
product suitable for use. However, if is to be
understood that I do not confine myself to the
specific chemicals, or proportiong theresi, seb
forth in these examples, as it wiil be readily
apparent that eguivalents of these specific chemi-
cals and their various derivatives, or other propor-
tions may be employed without departing from
" the spirit of the inventisn or the scepe of the
appended claims.

I will also be understood that the reagents -

may be employed for purposes analogous to those
" herein deseribed. It will, of course, be understood
that the reagents may be employed for prevent-
ing the formation of petroleum emuisions in &
manner understood by those skilled in this art.

Ezample I

400 parts of a highly aromatic crude oil ob-
tained from {he Sam Fordyce field in South Texas
are ftreated with 58 parts of 98% sulfuric acid &t
256° C. The acid and oil are intimately mixed by
means of a-high speed stirring apparatus while
the temperature rises slightly. After the reac-
Hon is complete as is indicated by a fal] in tem-
perature, the sludge is settled, preferably with the
aid of centrifugal force, and the oil layer is with-
drawn. To this oil Iayer, now freed from un-
saturates which polymerize readily, is addeqd 1000
parts of 20% oleum, at 46° C., and the tempeia-
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ture is gradually raised to 76° C. where sulfona- -

tion proceeds w:ith the evolution of some suifur
dioxide.

The acid mass is next added to 1009 parts of
cold water, cooling if mecessary to prevent de-
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composition, until the addition is complete. The
mass is then heated to the boiling point ang al-
lowed to settle. The oil layer is removed, and
the combined water and sludge layers are ex-
tracted twice with light pefroleum distillate to
remove oil and mahogany sulfonates. The mass
is then allowed to subside and stratify. The acid
layer is drawn off and the “green” acid sludge
layer is analyzed for organically combined sulfur,
free sulfuric acid acidity and water. An amount
of cyclohexylamine equivalent to the sulfonic acid
acidity is added and the mass is heated nearly to
the boiling peint.  The oil soluble amino com-
pound rises to the top and nearly all of the free
acid and water will appear in a lower Iayer which
is drawn off, and the oil soluble cyclohexylamine
salt is recovered.
Example II

360 parts of sulfur dioxide extract, derived from
the refining of kerosene distillates, are added to
the recovered product from Example I, and the
mass is heated at temperatures ranging from
150°-200° C. to form the corresponding cyclo-
hexyl amide by dehydration of the amine salf.
The solvent is either dlstllled out or allowed to
remain as a diluent.

Ezample III

The same as Example I or IT excep{ that
moncamylamine is used mstead of cyclohexyl-
amine.

Exampie IV

The water soluble sulfonic acid, prepared as in
Example I, is neutralized with di-octvlamine.

Ezample V

The corresponding di-octyl sulfonamide is pre-
pared from the amine salt prepared according to
Example IV, using the procedure outlined in Ex-
ample IT involving dehydration of the correspond-
ing amine salt.

Ezample VI

Same as Example I or II except that benzyl
amyl amine is used instead of cyclohexylamine.

The term “N-alkylated sulfonamide” contem-
plates broadly the N-alkylated monosulfonamides
and disulfonamides, inclusively. As is well known
to those skilled in organic chemistry, N-alkylated
monosulfonamides may be prepared from either
primary or secondary alkylamines by substituting
one hydrogen atom by a sulfonic acid radical or
its equivalent. N-alkylated disulfonamides may
be prepared only from primary alkylamines since
the reaction involves substitution of two hydrogen
atoms of the primary amine by two sulfonic acid
radicals or their equivalents.

Thus, if in Example I, IT or III, only one-half
of the qudntity of primary amine required to
neutralize the sulfonic acid acidity were added
and the dehydration reaction is carried out in
the presence of sulfuric acid and a high-boiling
solvent at an elevated temperature, the reaction
product may contain & mixture of mono- and
disulfonamides which are readily separated from
the free sulfuric acid and sulfonic acids present
in the reaction mass. However, if a di-alk@latéd
secondary amine, such as dioctylamine disclosed
in Examples IV and V were used, only the mono-
sulfonamide could result from the initially formed
alkylamine salt. ’

An equivalent of the sulfonic acids used in the
preceding examples is their corresponding sul-
fonyl chlorides which react to form N-alkylated
sulfonamides directly.
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- The term “water-wettable” a8 used In the ;

specification and claims refers to the character-

istic of the product which ensables it to be readily

wetted by water and which is ususlly sccom-

ranied by some degree 6f hydration of the prod-
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fonamlde of 8 water-soluble, ofl-ingoluble pe%ro-
leum sulfonic acid. :
2.’ A petroleum demulsifying composition which

. comprises &3 & component the. N-gralkylated sul-

uct in contact with the agueous phase of the . -

Interfoce of the emulsion and is adsorbed st
- the interfacia! film where the hydrophobs body

responsaible for the emulsion exists, the water-.

wettable property of this product counterseis
the effect of the hydrophobe present in the emui-
" slon and thus efecis Its yesolution.
The m “oll soluble” js used to include ths
properiy of %oid&a dispersion in the oil phease,
Ti will further be understgod that in the preps-
-ration of the water solubls petroleum sulfonis
scid which 15 used ac 3 base for reaction with
the amine, therp may bs pregent minor fractions
which ars o1 2pluble; ¢the expression “subsian-
tially water solubla”™ iz therefore used.
The improved {reating agents prepazed in ac»
ecordance with the present invendion arve used in
- small percentages, vis., in the proportion of one
" part of trealing ageni to from 2,600 fo 20,000
parts (o, in gome cases, a8 high as 30,000 parts)
of petroisumy emulsion, either by adding the con-

centrated product divectly to the emulsion .or -

after dilutiug with waler or ofi in the conven-

tional manner. The 4reating agents may be used

in any of the numerous ways commonly em-

ploved in the {resiment of peiroleum emulsions

as will bs appavent. -
.Z ¢laim:

‘1. A peteoleum demu!sifymg composition which sé

. compﬁm a8 8 compenen% the K-aﬂ@l&ted sul

. _-emulsion. ‘When the product segregates at the
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* fonamide of & waﬁer-soluble, oli-insoluble patro-

leurn sulfonic. &eid,

- 3. The ‘process of breaking petroleum emuil-
glons comprising, intorporating therein o suall
percentage of a petroleum demulsifying composi-
tion having 25 & component the N-glkylated sui-
fonamide of 5 water-soluble, oll-inscluble petro-

. leum sulfonic acid.
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‘4. The process of bresking petrcleum emul-
slons comprising, incorporating therein & smali

perceniage of & pelrclenn demulsifying composi~

tion having ss & component the N-gralkylated
sulfonamide of @ water-soluble, oll-insolukls
petroleurn sulfonic aeid. . _

8. A peircleum demulsifying compasiﬁun which
comprises ag & component the N-alkylated @i-
suifonamids  of & water-soluble, ofll-insolubis

-petroleum sulfonis acld,

€. A peiroleum demulsifying composition which
comprises 8g § component the N-alkylated mong-
sulfonamide of .& water-zoluble, oil-imsolubls
petroleum gulfonic acld.: . ]

7. A peiroleum demuisifying composition whick

g comprises: ag o componend the N-aralkyiated

80

disulfonamide of g water-goluble, oll-insolubis
petroleum sulforie acid.
8. A petroleum demulsifying commsﬂ%ﬂma which

' comprises @z o componen$ the N-gralkyiated

meonosulionamide of g watex-soluble, @ﬂ-insom-»
bie petmle‘mm sulfonis acld,
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