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This invention relates to the art of resolving 
petroleum emulsions of the character commonly 
encountered in the production, handling and re 
fining of petroleum. - 
The principal object of this invention is to 

provide an improved process and reagents for 
treating petroleum emulsions to separate them 
into their component parts of oil and water. 
The present invention is based on the discov 

ery that derivatives of a particular type of cyclic 
Sulfonic 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. Ordinary 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 
lucts with the amines used in preparing my prod 
licts. 

an aware that many patents and publica 
tions have described methods for the preparation, 
plurification, and use of various petroleum stile 
fonates. These are obtained as by-products 
from lubricating oil manufacture in petroleum 
refineries, and also from the manufacture of 
white medicinal mineral oils, and similar prod 
lucts used in other fields. in all instances, how 
ever, these sulfonates are by-products from other 
operations and little 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 Sulfonates 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. 

Various patents have been issued covering pe. 
troleum sulfonic acids and their various metallic 
salts as petroleum demulsifiers, of which United 
States Letters Patent No. 1,299,385 to Rogers is 
generally considered as the pioneer patent. The 
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Reddish Patent No. 1780,44 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 sol 
uble in "oil, Water, alcohol, ketones, as well as in 
others.' (Tines 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 
insoluble, character, it is evident that they could 
not increase the oil solubility of the oil insolubie, 
fully Water Soluble 'green' acid sulfonates. If 
a mixture of these two types of petroleum sui 
fonic acids is neutralized with mono, di, or tri 
ethanolamine, one would expect the oil solubil 
ity of the mixture to 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 present process 
wherein highly purified and strictly water soi 
uble, oil insoluble, "green” acid sulfonates are 
condensed with alkyl or aralkyl amines having 
three or more carbon atoms. in each alkyi 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 coioidai, 
water-wettable, suspensions of the reagent, in 
contact with water, and are freely solubie in pe 
troleum hydrocarbons when freed from dissolved 
Water. 
The most effective reagents are usuality 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 
nanner 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 a 



2 
product possessing a proper balance of hydro 
philic and hydrophobic qualities, and only a lin 
ited solutility is a water. 

he Water Scube petroleum sulfonic acid Sed 
is a preparing any reagent Inay be prepared from 
the lower sludge layer, or 'B' layer as it is corn 
Jaonly termed his sludge Gaay be obtained from 
lubricating oil stock or is preferably prepared 
especially from a Selected arolinatic crudies. If de 
rived frora itsbricating oil manufacture, it is pref 
serably prepared according to the process de 
scribed by Humphreys and Rogers in their J. S. 
Patent No. 474,933, dated November 20, i923. 
the sodian Staliates obtained from the finai al 
cohol extraction a ray ice acidified with stific 
acid to renove the sodiura, and the free acid re 
covered. Cr the oil free sodi En Stforate soil 
tion prepared by repeated extraction of the age 
tols sciution with naphtha for the removal of oil, 
Ray be acidifies to free the stafonic acids. This 
Sotation of free Sifonic acids day ther be di 
rectly used in ray strosequent procedure. Other 
signia procedures whereira tary add?et oil Solti 
bie constitute Ents are carefity renoved for Fi the 
'green” acidi fraction are extirely suitabie. A 
Sitage procedure is Otis tied in Example E. 
A gig Seitace a tailes are tae pilgary, Sec 

gondary, and tertiary propyi, Eyil, aryl, hexyl 
and ogety airies. Cycloaks agai Res Strict as cy 
clohexylag size are particularly We sited. 
Higher againes Sach as cetyla raise are also con 
eLinpilated. Tae higher the riotectar weight of , 
the againe, the more oil solubility it confers or 
the alfairie Sait of acyl derivative. Arakyi alries 
stacia as eazyanine, and its higher of 200gtes, 
are useful, particiary those having aiky side 
chaias with three to eight carion ators. 

In order to illustrate specifically the new type 
of condiet sation product corate apated for Ise in 
accordance with the present invention, have 
set forth below Several examples of the type of 
product suitable for use. However, it is to be 
Endierstood that I do not coafine Enyself to the 
Specific cheanicals, or proportiors thereof, set 
forth in these exar ages, as it will be readily 
appare at that equivaletts of these specific cheini 
cals and their various derivatives, or other propor 
tions array be erapoyed withott departing fora 
the spirit of the invertica or the scope of the 
appeated cai as 
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it will also be traderstood that the reagents . 

Gaayiee Taployed for p3rposes analogous to those 
herein described. It will, of course, be usierstood 
that the reager its ray be employed for prevent 
ing the formation of petroieu in emulsions in a 
Inanner Elderstood by those skilled in this art. 

gairage 
409 parts of a highly aromatic crude oil ob 

failed for the Salfordyce field South exas 
are treated with 5G parts of 98% sulfuric acid at 
25 C. The acid and oil are intimately mixed by 
Iaeans of a high Speed stirring apparatus while 
the tenpeatre rises slightly. After the reac 
tion is complete as is indicated by a fall in term 
perature, the sludge is settled, preferably with the 
aid of centrifugal force, and the oil layer is with 
drawn. To this oil layer, now freed from un 
saturates which polyaerize readily, is added 1000 
parts of 29% oleum, at 46. C., and the tempera 
ture is graduatiy raised to 0 C. where Sulfona 
tion proceeds with the evolution of some sulfur 
dioxide. 
The acid anass is next added to 1000 parts of 

cold water, cooling if necessary to prevent de 
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composition, until the addition is complete. The 
mass is then heated to the boiling point and al 
lowed to settle. The oil layer is removed, and 
the combined water and sludge layers are ex 
tracted twice with light petroleum 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 point. The oil soluble amino comi 
pound rises to the top and nearly all of the free 
acid and water will appear in a lower layer which 
is drawn off, and the oil soluble cyclohexylamine 
satis recovered. 

Eacample II 
300 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 
hexy amide by dehydration of the amine Salt. 
The solvent is either distilled out or allowed to 
rerain as a diluent. 

Eacample III 
The same as Example or I except that 

monoamylamine is used instead of cyclohexyl 
arine. 

Eacample IV 
The Water soluble Sulfonic acid, prepared as in 

Example I, is neutralized with di-octylamine. 
Eacample V 

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

Eacaniple VI 
Same as Example I or I except that benzyl 

any 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 sufonic acid 
radicals or their equivalents. 
Thus, if in Example I, II or ITI, only one-half 

of the quantity 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 a 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 dialkylated 
Secondary amine, such as dioctylamine disclosed 
in Examples IV and W 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. 



the leg "water-wettable" ag used in the 
specification and claims refers to the character 
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istic of the product which enables it to be readily 
Wetted by Water and which is usually accoma. 
panied by some degree of hydration of the prod 5 
uct in contact with the aqueous phase of the 

interface of the emulsion and is adsorbed at 
the interfacial flat where the hydrophobe body 
responsible for the emulsion exists, the water. 
wettable property of this product counteracts 
the effect of the hydrophobe present in the emi 
stora and this effects its resolutioa. 
The terris "pil solate” is used to include khs 

property of coolda dispersion in the oil phase. 
It will furthes be understood that in the preps 

sation of the water soltasis petroleum sulfonic 
acid which is get as a ssessor reaction with 
the armire, here Enay be present minor fractions 
which are cispliable; the expression "substan 
tiary Water scible is therefore used. 

he improve treating agents prepared in ace 
cordance with the present, invention are used in 
Staal Serceratages, viz., in the proportion of one 
part of treating agent to frona 2,006 to 2000) 
parts (or, a Sone cases, as higa as 30,000 parts 
opetroleura erraulsion, either by adding the con 
centrated product directly to the emulsior or 
after disting with water or oil in the conven 
tions insaner. The treating agents may be used 
a stay of thée Easteroiss ways coinsaoxaly era 
ployed in the seataert of geroleum eraulsions 
as will be apaSex. 

i. A petsoletaara decausifyirag congposition which 
comprises as a consoonent the N-aliyisted all 

-emulsion. When the product segregates at the 

3 
fonanide of a Water-soluble, oil-insoluble petro 
learn sulfonic acid. 
2. A petroleum demulsifying composition which 

Comprises as a component the N-arallylated su 
fonamide of a water-soluble, oil-insoluble petro 
leum sulfonic acid. 

S. The process of breaking petroleum emu 
sons comprising, incorporating therein a gras: 
Spercentage of a petroleum densifying composi 
tion having as a component the N-sylated sui 
fonamide of a water-soluble oil-insoluble petro 
era sulfonic acid. 
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4. The process of breaking petroleum emu 
sons comprising, incorporating thereira a small 
percentage of a petroieur decruisiaying composi 
tion having as a component the N-sirakyated 
Salfonanide of a water-soluble, oil-isos 
petroleura storic acid. . 

5. A petroleux decausiyilag composition. Which 
Coaprises as & coxmponent; the Nagasyisted (i. 
stational aide of S. Water-soluble oil-seasos 
petroiests stifornie act. 

6. A geoleila dealsifying cornposition which 
Corpris8S &S & CorpOXer, the Seatsystec socces 
Sulfonsanide of S. Water-scale, orirasouis 
petroleai sufoxae acci, 

. A petroleta dealsifying corposition which 
comprises as a component, the S-aisleyated 
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disulfonaide of a Water-solubile, oil-itasouble 
petrolet Ra sufonic cyciš. 

8. A petsoeira decausifying coacs of which 
Cornrises as a CO2ngozen the N-gars&ylated 
acrosulfonsanide of a watex-soluble, oil-ingolae 
is perceiga gasons acts. 

TRURRAN S. WARNIs. 


