
10 

5 

20 

25 

30 

3. 5 

40 

which have been found particularly useful may 
45 

, 50 

60 

mixture with the other electrolyte. 

Patented Jan. 17, 1939 

UNITED STATES 2,143,986 
PATENT of FICE 

a 2,143,986 
EMUSONS AND Piss OF MAKING THE 

Walter Kling and Ernst Götte, Chemnitz, Ger 
many, assignors to H. Th. Böhme Aktiengesel 
schaft, Chemnitz, Germany, a corporation of 
Germany 

No Drawing. Application March 14, 1935, Serial 
No. 11,160. In Germany March 16, 1934 

5 Claims. 

This invention relates to aqueous emulsions 
of fatty material and to processes of forming the 
same, and has for its principal object the pro 
vision of emulsions of increased stability. 

It has heretofore been proposed to produce 
stable aqueous emulsions by positively charging 
fat emulsions formed in the usual way, and hav 
ing a negative charge, by the addition of acid 
reacting substances or heavy metal ions. How 
ever, this process can be carried out only if the 
charge reversal is effected in the presence of a 
protective colloid, for example glue, gelatine, 
starch, nucin, and the like. It will be appre 
ciated, however, that the inclusion of such col 
loids is seriously disadvantageous for many pur 
poses, and under some circumstances may render 
the product entirely useless. 

It is a feature of the present invention that 
emulsions of high percentage and increased sta 
bility may be formed from emulsifiable fatty sub 
stances without the addition of special protective 
colloids. More specifically the invention contem 
plates the mixing of two different colloidal elec 
trolytes, one of which has a colloidal cation and 
the other a colloidal anion, the mixture being ef 
fected substantially in electro-equivalent quan 
tities, whereby a water insoluble electro-neutral 
compound is formed. One of the colloidal elec 
trolytes or any other desired colloidal electrolyte 
may then be added to the compound in exceSS, 
until the reaction substance provides a stable 
emulsion with water. For certain uses it is pref 
erable to produce these emulsions with inert fatty 
Substances. Thus one of the colloidal electro 
lytes may be added to the inert fat before ad 

The opera 
tion may also be carried out by adding the inert 
fatty substance to the water insoluble electro 
neutral compound, the fatty substance being dis 
solved therein, particularly when this fatty sub 
stance contains no hydrophile groups. 
Among the electrolytes with colloidal cations 

be mentioned the quaternary ammonium Com 
pounds, belonging to the aliphatic, aromatic, 
aliphatic-aromatic, hydro-aromatic, and heter 
ocyclic series, for example alkyl and alkaline 
pyridinium salts, and the corresponding com 
pounds of pyridine derivatives and Substitution 
products, and the more simply formed tetra 
alkyl ammonium salts act similarly provided 
there is an alkyl residue sufficiently long to im 
part a surface active character, to the cation. 
Use can also be made of alkyl is0-urea, or 

alkyl iso-thiourea, Salts, for example lauryl is0 
thiorea halogenide. 

Products with surface active cations may also 
be obtained by the condensation of alkyl halo 
genide with hexa-methylene-tetramin. Further, alkylpyridinium, alkyl chinolinium, 

(C. 252-6) 
and alkyl i-chinolinium derivatives substituted 
in the nucleus by halogen atoms or alkyl groups 
have proved to be useful. Also the secondary 
nitrogen containing organic bases not being de 
rived from pyridine can be used. f 
As representative of colloidal electrolytes with 

colloidal anions, the following may be named: 
alkyl esters of polybasic strong mineral acids, for 
example dodecyl, hexadecyl, octadecenyi, and oc 
tadecyl sulphuric acid and/or the corresponding 
alkaline salts, the alkaline salts of fatty acids, 
the free fatty acids, Turkey red oil products, and 
the like. If the chain of the product with sur 
face active cations is long enough, electro 
neutral compounds can also be produced with 
naphthalene and benzol derivatives which con 
tain one or more carboxyl groups, SO3X or SOX 
grOupS. 
The invention of course contemplates the em 

ployment of more than one colloidal electrolyte 
of either positive or negative character; thus 
mixtures of several different electrolytes having 
colloidal cations may be reacted with one or 
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more electrolytes having colloidal anions in elec 
tro-equivalent quantities to form the water in 
Soluble compound. Similarly, a mixture of 
Several colloidal electrolytes may be added to the 
electro-neutral compound to form the emulsion. 
For the formation of the electro-neutral com 
pounds can be further used the naphthene sul 
phonic acids, sulphonated naphthenic acids, 
naphthene Soaps, oleyl taurin and similar deriv 
atives of taurin with long aliphatic chains 
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(Igepon T), fatty alcohols, camphor sulphonic 
acid salts, pine oil and turpentine oil. 
The emulsions produced in this manner are 

considerably more stable than those produced 
3 5 

by the use of only one component of the electro 
neutral fat. As compared with emulsions pro 
duced with metallic charges, the emulsions con 
templated by the present invention which are 
formed on an organic basis contain no constit 
uents which can impart a harsh feel to textiles. 
The process of the present invention is also 

particularly advantageous by reason of the fact 
that all reaction by-products and contaminating 
matter of the commercial fatty substances may 
be removed from the Water insoluble electro 
neutral compound by the simple expedient of 
washing with hot water. Since for the purpose 
of emulsifying the electro-neutral compound, only 
relatively Small quantities of Substances. With Sur 
face active anions or Surface active cations are 
necessary, these substances being difficult to puri 
fy, the Commercial products obtained contain 
scarcely any inorganic salt, a fact which con 
siderably promotes the stability of the emulsions, 
Another practical advantage is the fact that very 
dilute solutions of fatty substances can be con 
verted to high percentage products by simple 
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2 
reciprocal precipitation. The following examples 
are given to indicate the manner in which the 
process may be carried out and are intended to 
be merely representative and not restrictive of 
the scope of the invention. . t 

Eacample I 

700 grams of paraffin oil or Soft paraffin are 
emulsified while cold with 140 grams of the al 
kaline salt of dodecyl sulphuric acid ester (30% 
fat content) in a boiler provided with rapidly 
actuated agitating mechanism. Commercial 
lauryl pyridinium bisulphate (40%) is added 
thereto in such a quantity that the resulting paste 
develops the maximum viscosity. When this 
point is reached, the salt water can be removed 
by heating and the electro-neutral compound, 
which occludes the paraffin, is converted into a 
positively charged, high percentage emulsion by 
the further addition of lauryl pyridinium bisul 
phate. A negatively charged high percentage 
emulsion can also be produced by the addition of 
the dodecyl sulphuric acid ester or an equivalent 
compound. 

Eacample II 
60 grams of oleic acid are agitated while cold 

with 450 grams of commercial lauryl pyridinium 
bisulphate (40%) whereby a glass-like gel is pro 
duced, which remains uniformly dissolved in clear 
water to form a positively charged emulsion. 

Substantially as described in Example I One 
first can add only a part of the technical lauryl 
pyridinium bisulphate (40%) and Wash the un 
soluble complex compound with water to obtain 
fats being free of salts and acid. 

Eacample III 

3000 grams of Marseilles soap with an 84% fat 
content are dissolved in a large quantity of hot 
water until a freely flowing solution is formed. 
3000 grams of commercial lauryl pyridinium bi 
sulphate (40%) which is heated to generally the 
same temperature, is added abruptly to the Solu 
tion. The resulting maSS is further heated in 
the agitator until the foam disappears and the 
fat separates as a greenish black Substance on 
the surface. The aqueous phase, which contains 
the sodium bisulphate and all the impurities, 
should now be separated off at as high a tem 
perature as possible. The resulting reaction, 
product is a viscous, sticky, dark green mass at 
room temperature, a thin layer of which is trans 
parent, and which is insoluble in hot and cold 
water. A lighter product, having in general the 
same characteristics is obtained if use is made 
of equivalent quantities of oleic acid. 

Eacample IV 

As in Example III Marseilles soap is mixed with 
commercial lauryl pyridinium salt. 20 grams 
of the reaction mass are agitated with 80 grams 
of lecithin obtained from the residue of Soy bean 
oil. 100 grams of commercial lauryl pyridinium 
bisulphate (40%) are added thereto. The result 
ing product is a dark although clear oil which 
produces extremely stable emulsions with water. 

Eacample V 

50 grams of mineral oil are agitated in the cold 
with 50 grams of commercial lauryl pyridinium 
chloride. 50 grams of the intermediate product 
obtained according to Example III, and finally 
45 grams of commercial lauryl pyridinium bi 
sulphate (40%), are then added. 

2,148,986 
Eacample VI 

600 grams of commercial octadecyl sulphuric 
acid (80%) and 1000 grams of commercial lauryl 
pyriftinium bisulphate (40%) are allowed to react 
on each other. 
The result is an insoluble, viscous electro 

neutral fat which can be emulsified with fatty 
alcohol sulphonates and Turkey red oil to form 
negatively charged emulsions. Similarly stable 
but positively charged emulsions may be obtained 
by the use of cation active substances. 

Eacample VII 
400 grams of neat's-foot oil are well agitated 

with 40 grams of an electro-neutral compound 
formed of beta-naphthol Sulphonate of sodium; 
the resultant material is thereupon treated with 
120 grams of commercial lauryl pyridinium bi 
Sulphate (40%). 

Eacample VIII 
200 grams of mineral oil are heated and 30 

grams of sulphonated castor oil are added thereto. 
The resultant mixture is then treated with 70 
grams of commercial lauryl pyridinium bisul 
phate (60%) with constant agitation. When the 
mass is cold, an additional 60 grams of lauryl 
pyridinium bisulphate (60%) are added to the 
reaction product. . 

Eacample IX 
To 250 parts of the electro-neutral compound 

obtained according to Example 2, 750 parts of 
paraffin oil are added and then lauryl pyridinium 
bisulphate (40%) is further added till the pro 
portion 60 parts oleic acid: 450 parts of lauryl 
pyridinium bisulphate (40%) is reached again. 

Eacample X 
100 parts of fatty alcohol isolated from wool fat 

(hydroxyl No. 100) are melted and still hot added 
to 100 parts of lauryl pyridinium bisulphate 
(40%). A precipitate is obtained which agglom 
erates while stirring. The product is washed with 
hot water until the inorganic salts are wholly re 
moved, then 700 parts of paraffin oil are added 
to the dry maSS and, by further addition of 100 
parts of lauryl pyridinium bisulphate (40%) or 
of a corresponding quantity of another cation 
active fatty compound, a substance containing a 
high percentage of fatty Substance is produced 
which gives very stable emulsions being absorbed 
completely by the leather in the cold. 

Eacample XI 
To 20 parts of hexamethylene tetrammonium 

Stearyl bromide (75% active substance) so much 
Sodium salt of acid Sulphuric esters of normal 
primary alcohols of 6-12 carbon atoms is added, 
that the viscosity reaches its maximum. The re 
Sulting compound containing lyophobe aliphatic 
chains at both ends of the molecule is insoluble 
in water and can be freed from the unavoidable 
by-products and from the inorganic salt formed 
at the reaction. The pure electro-neutral com 
pound for example can be dissolved in 60 parts 
of paraffin oil. A Small addition of one of the 
named cation active or anion active fat Sub 
stances can be added to this solution, which then 
forms a negatively or positively charged concen 
trated emulsion which is easily dilutable in more 
water. For example 10 parts of Sodium Salt of 
acid sulphuric esters of normal primary alcohols 
of 6-12 carbon atoms are sufficient to obtain a 
negatively charged Concentrated emulsion. For 
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obtaining a positively loaded emulsion about 10 
parts of lauryl pyridinium bromide, e. g., are 
Sufficient. 

Eacample XII 
50 grams of naphthene sulphonic acids (Sul 

phonated naphthenic acids) are dissolved in much 
water, about 1000 grams. After adding 45 grams 
of lauryl pyridinium bisulphate (40%) a com 
pletely insoluble electro-neutral compound is 
precipitated which, having been washed thor 
oughly, can be emulsified in the above stated 
aller. 

Eacample XIII 
50 grams of naphthene soaps are dissolved in 

about 1000 grams of water. By addition of 35 
grams of lauryl pyridinium bisulphate (40%) or 
of 15 grams of lauryl thiourea bromide (100%), 
the electro-neutral compound precipitates which 
can be emulsified as described in the above ex 
amples. 

Eacample XIV 
1385 parts of lauryl pyridinium bisulphate 

(40%) are added to 300 parts of pine oil which 
was previously heated nearly to the boiling point. 
After settling the watery salt solution beneath 
can be separated. An oil containing only very 
little electrolytes is obtained which can be dis 
persed by any method using Small quantities of 
emulgator. 
The emulsions obtained by the foregoing proc 

esses may be used for the most widely varying 
purposes in the textile, leather, paper, and like 
industries, for example as revivifiers, for produc 
ing spinning fats, and the like. These emulsions 
can also be used as cold wetting agents, particu 
larly when, for the purpose of securing Solubility, 
use is made of large quantities of fatty alcohol 
Sulphonate of an unsaturated character or the 
previously mentioned naphthalene or benzol de 
rivatives, and no foreign fat is added to the re 
action components to form the electro-neutral 
fat. The emulsions are particularly advanta 
geous in the oiling of leather if the electro-neutral 
compounds contain well-known leather fats and 
oils which are not yet emulsifiable, but which are 
emulsified with Substances which form Surface 
active cations. 
As compared with leather fats employed here 

tofore, the present emulsions are not only more 
stable, but also permit of the oiling of leather in 
the cold, thus protecting the material. In addi 
tion the treatment liquids are much more Com 
pletely utilized, are absorbed much more rapidly, 
and do not cause darkening. If the leather has 
been dyed before oiling, the resistance of the dye 
to water is greater than if oiling agents produced 
in the conventional manner are employed. Final 
ly these emulsions are highly resistant to the 
action of calcium and chromium salts and acids, 
wherefor preliminary de-acidification of the 
leather is superfluous, and thus the danger of 
exceeding the neutralization point is avoided. 

Having thus described the invention, what is 
claimed as new and desired to be secured by Let 
ters Patent is: 

1. The process of making stable aqueous emul 
Sions which compriseS reacting a compound Se 
lected from the group 'A' consisting of high 
molecular alkyl esters of polybasic strong mineral 
acids, high molecular free fatty acids, alkaline 

3 
salts of high molecular fatty acids, and Turkey 
red oils With a compound containing a long ali 
phatic chain and selected from the group 'B' 
consisting of quaternary ammonium salts of the 
aliphatic series, alkyl iso-urea, Salts, alkyl iso 
thiOurea, Salts, alkyl pyridinium compounds in 
Substantially electro-equivalent amounts to form 
a Substantially Water insoluble compound, sepa 
rating the thus formed compound from the by 
products, and incorporating with said compound 
a compound Selected from the groups 'A' and 
"B' in an appreciable quantity sufficient to form 
a stable emulsion. With Water. 

2. The process of making stable aqueous emul 
sions which comprises reacting a compound Se 
lected from the group “A' consisting of high 
molecular alkyl esters of polybasic strong mineral 
acids, high molecular free fatty acids, alkaline 
salts of high molecular fatty acids, and Turkey 
red oils with a compound selected from the group 
"D' consisting of high molecular alkylpyridinium 
compounds in substantially electro-equivalent 
amounts to form a substantially water insoluble 
compound, separating the thus formed compound 
from the by-products, and incorporating with 
said compound a compound selected from the 
groups 'A' and "D' in an appreciable quantity 
sufficient to form a stable emulsion with water. 

3. The process of making stable aqueous emul 
Sions which comprises reacting a compound Se 
lected from the group 'A' consisting of high 
molecular alkyl esters of polybasic strong min 
eral acids, high molecular free fatty acids, alka 
line Salts of high molecular fatty acids, and 
Turkey red oils With a compound containing a 
long aliphatic chain and selected from the group 
'B' consisting of quaternary ammonium salts of 
the aliphatic Series, alkyl iso-urea, Salts, alkyl is0 
thiou rea, Salts, and alkyl pyridinium compounds, 
in substantially electro-equivalent amounts to 
form a substantially water insoluble compound, 
separating the thus formed compound from the 
by-products and adding to said compound a com 
pound Selected from the groups 'A' and 'B' in 
an appreciable quantity Sufficient to form a 
stable emulsion with water, and incorporating 
a substantially inert fat at any stage of the proc 
eSS. 

4. The process of making stable aqueous emu 
sions which comprises reacting dodecyl sodium 
sulphate with dodecyl pyridinium bisulphate in 
Substantially electro-equivalent amounts to form 
a substantially Water-insoluble compound; sepa 
rating the thus formed compound from the by 
products and incorporating with said compound 
an appreciable quantity of dodecyl pyridinium 
Sulphate sufficient to form a stable emulsion with 
water. 

5. The process of making stable aqueous emul 
Sions which comprises reacting Sodium oleate 
with dodecyl pyridinium bisulphate in Substan 
tially electro-equivalent amounts to form a Sub 
stantially water-insoluble compound; separating 
the thus formed compound from the by-products 
and incorporating with Said compound an ap 
preciable quantity of dodecyl pyridinium sul 
phate sufficient to form a stable emulsion with 
Water. 
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