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This invention, relates to new and useful im 
provements in substantially oil soluble polyalkyl 
arOmatic sulfonates. 
One object of the invention comprises, inter 

alia, novel substantially oil soluble polyalkyl aro 
natic Sulfonates, possessing valuable. properties, 
and characteristics. Another object of the inven 
tion comprises new and useful oleophilic hydro 
Carbon compositions, containing. these novel Sul-, 
fonates. These and still further objects of the 
invention. Will be apparent from the following de 
Scription. 
The polyalkyl aromatic sulfonates in accordance 

With the invention are essentially substantially 
oil soluble metal-preferably alkali metal-poly 
amylnaphthalene sulfonates having at least three. 
amyl radicals, preferably branch chained, and one 
MeSO3 in unalkylated, position on the aromatic 
ring. 
The oleophilic hydrocarbon composition, in ac 

cordance with the invention essentially comprises, 
from 25 to 50% and preferably from 30 to 40% by 
Weight of a hydrocarbon material comprising at 
least one member selected from the group con 
sisting of petroleum hydrocarbons and polyamyl 
naphthalenes. With at least three amyl radicals, 
and from 50 to 75% and preferably from 60 to: 
70% by weight of a substantially, oil soluble 
metal-and preferably alkali metal-polyamyl 
naphthalene Sulfonate having one MeSO3 radi 
cal carried by an unalkylated position of its aro 
natic, ring. 
Within the preferred embodiment of my in-, 

Vention by Way of the novel oleophilic hydrocar 
bon, composition I find it advisable to use a poly 
amyl naphthylene sulfonate carrying branched 
chain amyl groups. Although individual poly 
amyl naphthalene Sulfonates as for instance tri 
tetra-Or penta-amyl naphthalene Sulfonates may 
be used, their mixture is Ordinarily more easily 
available since it can be conveniently produced 
from commercial polyamyl naphthalene which 
normally occurs as a mixture of the tri-, tetra 
and penta- productS. 
The petroleum hydrocarbon in accordance, with 

the invention may be any suitable petroleum, hy 
drocarbon or petroleum hydrocarbon cut. As is 
conventionally understood in the art, When ref 
erence is made to the term "petroleum hydrocar 
bon,' such term includes not only individual hy 
drocarbons; but also mixtures, thereof. 
Where the metal polyamyl naphthalene Sul 

fonate in accordance with the invention, is desig 
nated as being substantially oil soluble, I mean 
thereby that such product, as is, Well understood 
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in the art, is substantially soluble in petroleum 
spirits and oils, coal tar solvents, chlorinated hy 
drocarbons and terpene hydrocarbons. Where 
use is made of the term oleophilic or such similar 
expression in designation of a hydrocarbon COIn 
position in accordance with the invention, I mean. 
to convey thereby the compatibility of my novel: 
hydrocarbon composition as such With the Sol 
vents or group of solvents just recited in Sub-. 
stantially all proportions. 
A suitable polyamyl naphthalene that may be 

used for the preparation of the products in ac 
cordance with the invention, Whether as hydro 
carbon material or as source for my novel poly 
amyl naphthalene sulfonates, is, for instance, the 
commercial product constituting a light Straw- . 
colored viscous liquid essentially of the following 
physical characteristics. 
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Specific gravity (24° C.) --- 0.922 
Weight per gallon.--------- 7.717 lbs. 
Viscosity Saybolt at 100°F. 473 secs. 
Wiscosity Saybolt at 210 F--- 50 secs. 
Wiscosity indeX------------- Minus 30 
Flash point.----------------. 360°F. 
Fire point------------------ 41.0° E. 
Pour point----------------- Below minus 10°F. 
Color (Lovibond A’’’ cell)-- 5Y.5R, 
Iodine Value---------------- 28.2 
Refractive index at 20 C----. 1.545 
This commercial polyamyl naphthalene Com 

pound is ordinarily a mixture of tri-tetra- and 
penta-amyl naphthalene in substantially the pro 
portion of 90-5-5. The amyl groups are in 
branched chain, that is they are attached to 
methyl, propyl, and carbonyl configurations. 
The polyamyl naphthalene Sulfonates in a C 

cordance With the invention are obtained by Sub 
jecting a suitable polyamyl naphthalene of the 
requisite type and characteristics or a mixture of 
such polyamyl naphthalenes to the action of a 
sulfonating agent under sulfonating conditions. 
The sulfonation reaction may be carried out 

in any suitable conventional manner Such as, for 
instance, by treatment with gaseous SO3Cr by the 
addition of fuming, sulfuric acid Such as, for in 
stance, from 50 to 100% by weight of a normal 
20% fuming sulfuric acid. In the latter case the 
acid may be added as desired, either in a single 
treatment or in a multiple number of shots. In 
most cases and particularly With acid amounts 
approaching or equaling 100% the sulfonation 
approaches quantitative yields. It may be SOIne 
times advisable, dependent upon Special condi 
tions and treatments, to carry out the Sulfona: 
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tion reaction in the presence of a Substantially 
non-sulfonatable organic Solvent aS, for instance, 
a suitable halogenated hydrocarbon, Such as car 
bon tetrachloride, ethylene dichloride, amyl 
chloride, polyamyl chloride and chloroform. 
Upon completion of the Sulfonation reaction, 

the reaction mass is allowed to settle and Such 
acid sludge as may have formed is Withdra Wn. 
The remaining layer is then suitably neutralized, 
preferably with the aid of an aqueous caustic 
solution. Such as aqueous caustic potash or Soda, 
solution, to, for instance, phenol-phthaleine end 
point neutrality. The crude polyalkyl naphtha 
lene sulfonate obtained may then be purified after 
the removal of the aqueous layer, by for instance 
extraction with 50% aqueous alcohol. Alter 
natively, the sulfonation mix may be dissolved in 
benzo and the benzol solution may be thereupon 
washed with water to free the same from Salts, 
thereafter distilling off the benzol and recovering 
the purified product. 
The polyamyl naphthalene sulfonates obtained 

in accordance with the invention are SubStan 
tially soluble in petroleum hydrocarbons even in 
the cold and they are colloidally Soluble in Water. 
These novel sulfonate products, When incorpo 
rated into petroleum hydrocarbons, render the 
same substantially spontaneously emulsifiable in 
aqueous media, without the use of any auxiliary 
linking agents or solvents and the oleophilic hy 
drocarbon products containing the novel Sul 
fonates in accordance with the invention poSSeSS 
excellent foaming, wetting and penetrating 
power. 

Still further the polyamyl naphthalene Sul 
fonates in accordance With the invention are 
valuable for textile processing and treating 
agents. They also constitute valuable agents as 
plasticizers in the preparation of Synthetic rub 
ber, conditioning agents for a SphaltS, dispersing 
aids in paint and paint pigment compositions, 
dispersing agents for insecticides and fungicides 
in agricultural sprays, assistants in leather proc 
essing and finishing, solubilizing agentS for resins, 
dyes and other materials normally insoluble in 
oil and as ingredients in corrosion inhibiting and 
rust proofing compositions. 
The following examples are furnished by Way 

of illustration and not of limitation: 

Eacatimple I 

50 parts by Weight of oleum having a 20% SO3 
content were slowly stirred into 100 parts by 
weight of a commercial polyanyl naphthalene 
of the description and properties hereinabOWe re 
cited. A sulfonate mass formed which was al 
lowed to settle at a temperature of 140 to 150 F. 
A small amount of acid sludge was produced and 
was drawn off, whereupon the upper layer was 
diluted with an equal volume of benzol and exactly 
neutralized with 20% caustic Soda, Solution USing 
phenol-phthaleine as indicator. The resulting 
aqueous layer was allowed to settle and Was then 
drawn off. The remaining upper layer Was dis 
tilled to remove the benzo, thus obtaining a puri 
fied product. The percent conversion to polyamyl 
naphthalene sulfonate was 55.5%. The resulting 
product contained about 44% unreacted poly 
amyl naphthalene. 

Eacample II 
100 parts by weight of oleum having a 20% 

SO3 content were slowly stirred into 100 parts by 
weight of a commercial polyamyl naphthalene of 
the description and properties hereinabove re 
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4. 
cited; a sulfonate mass formed which was allowed 
to settle at a temperature of 140 to 150 F. A. 
Small amount of acid sludge was produced and 
was drawn off, whereupon the upper layer was 
diluted with an equal volume of benzol and ex 
actly neutralized with 20% caustic Soda Solution 
using phenol-phthaleine indicator. The aqueous 
layer was allowed to settle and drawn off. The 
upper layer was distilled to remove the benzol, ob 
taining a purified product. The percent conver 
sion to polyamyl naphthalene Sulfonate was 
90.4%. The resulting product was almost free 
from unreacted polyamyl naphthalene. 

Eacample III 

To 100 parts by weight of the polyamyl naph 
thalene sulfonate product obtained in Example 
II were added 40 parts by Weight of 100 WisCOSity 
(Saybolt at 210°. F.) Gulf Coast pale oil and the 
mixture Stirred cold to obtain a homogeneous 
composition containing approximately a polyanyl 
naphthalene sulfonate content of 65% and an 
inert hydrocarbon carrier content Of approxi 
mately 35%. 
When only partially sulfonating a suitable poly 

amyl naphthalene, as is for instance the case 
when using amounts of acid materially less than 
100%, the resulting product may be recovered free 
from unreacted polyamyl naphthalene, or Such 
unreacted polyamyl naphthalene may be left in 
the resulting sulfonate product, the latter to be 
used as such with the unreacted polyamyl naph 
thalene as a diluent therein. In Such case, When 
incorporating the polyamyl naphthalene Sulfon 
ate product in a suitable hydrocarbon oil within 
the scope of the invention, the unreacted poly 
amyl naphthalene, depending upon the amount 
present, may be treated as the sole hydrocarbon 
material or as part of the hydrocarbon material 
to which the sulfonate is to be added in preparing 
the oleophilic hydrocarbon composition in accord 
ance With the invention. 
The exceptionally high surface activity exer 

cised by our novel oleophilic polyamyl naphthal 
ene. Sulfonate hydrocarbon composition is, for 
example, shown by the product resulting from 
Example III, which in 0.25% aqueous solution 
shows a Wetting time (standard Draves test) of 
about two Seconds and a Surface tension of about 
36.4 dynes per cm. 
Another exceptional and valuable property of 

Our novel Sulfonates resides in the fact that they 
are capable of emulsifying chlorinated hydrocar 
bons, Such as chloroform, carbon tetrachloride, 
dichlor ethyl ether and the like, to yield emul 
Sions of an exceptionally high degree of Stability 
as is required, for example, in the use of such 
chlorinated hydrocarbon emulsion for dormant 
agricultural sprayS. None of these chlorinated 
hydrocarbons has hitherto satisfactorily re 
Sponded to Such ennulsification by other Wetting 
agentS. 
The properties and characteristics inherent in 

and exercised by the novel polyany naphthalene 
Sulfonates are substantially unaffected by the 
particular hydrocarbon material. With which they 
are compounded in accordance with one of the 
embodiments of the invention and it is therefore 
in most cases immaterial Whether the same is a 
petroleum hydrocarbon or unreacted polyamyl 
naphthalene. To this extent the product result 
ing, for instance, from Example I shows wetting 
and Surface tension characteristics of Substan 
tially the Same Order as those hereinabove de 
Scribed as exhibited by the product, obtained in 
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accordance With Example II. One of the prime 
advantages inherent in the presence of unreacted 
polyanyl naphthalene, however, whether present 
alone or present in conjunction with petroleum 
hydrocarbons, essentially resides in the ease of 
blendability With other components in the prep 
aration of compositions to be compounded, for 
instance, for textile use, cutting oil use and com 
positions for Such other uses to which the poly 
amyl naphthalene sulfonates, as an ingredient in 
accordance with the invention, may lend them 
SeVeS. For this rea,Son I find it often of advan 
tage, Within the Scope of one preferred embodi 
ment of my in Vention, to only partially Sulfonate 
a polyamyl naphthalene in a manner yielding 
from 25 to 50% and preferably from 30 to 40% by 
Weight of unreacted polyamyl naphthalene, and 
from 50 to 75% and preferably from 60 to 70% 
by Weight of polyany naphthalene sulfonate of 
the herein described character and nature. Such 
a product results, for instance, when proceeding 
in accordance With Example I. When desiring to 
obtain a product in accordance With the inven 
tion containing in the requisite amounts only 
unreacted polyamyl naphthalene as the hydro 
Carbon material, it is p0SSible to achieve this re 
Sult by using from 50 to 75% of fuming Sulfuric 
acid in the Sulfonation treatment herein re 
ferred to. 
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The foregoing description is for purposes of 

illustration and not of limitation and it is there 
fore our intention that the invention be inited 
only by the appended claims or their equivalents 
Wherein. I have endeavored to claim broadly all 
inherent novelty. 

I claim: 
1. A new Substantially oil-soluble polyalkyl 

aromatic Sulfonate Which consists of a substan 
tially oil soluble polyamy naphthalene Sulfonate 
having one metal Sulfonate radical carried by an 
unalkylated position of the aromatic ring and 
having at least three amyl radicals. m 

2. A new Substantially oil-soluble polyalkyl 
aromatic Sulfonate in accordance With claim 1 in 
Which Said polyamyl naphthalene sulfonate car 
ries branched chain amyl groups. 

3. An oleophilic petroleum hydrocarbon compo 
Sition. Which comprises from 25 to 50% of a hy 
drocarbon material comprising at least one mem 
ber Selected from the group consisting of petro 
leum hydrocarbons and polyamyl naphthalenes 
With at least three anyl radicals and from 50 to 
75% of a polyamyl naphthalene sulfonate hav 
ing One metal Sulfonate radical carried by an un 
alkylated position of its aromatic ring and having 
at least three any radicals. 

JACOB FAUST. 


