
Patented Jan. 10, 1950 
! . . 

2,494,331 

UNITED STATES PATENT OFFICE 
ALUMNUMISTEARATE SOLUTION 

Joseph Cunder, East Orange, and Francis J. 
Licata, West Caldwell, N.J., assignors to Nopco 
Chemical Company, Harrison, N.J., a corpora 
tion of New Jersey 
No Drawing. Application November 19, 1946, 

Serial No. 10,940 

- 

This invention relates in general to solutions 
of aluminum stearate and, more particularly, to 
aluminum stearate solutions of high concentra 
tion, and to correlated improvements in other 
compositions, such as, for example, waterproofing 
compositions, produced therefrom. 
The waterproofing properties of aluminum ste 

arate have been fully recognized and its use for 
this purpose is now well-established. The most 
convenient method of applying aluminum stea 
rate to various surfaces...is to produce a solution 
thereof in a solvent therefor. Various organic 
solvents have been used in the preparation of 
aluminum stearate Solutions, the more common 
ones including, among others, the hydrocarbons 
and their halogenated derivatives. While the 
foregoing practice has enjoyed. Some Success, 
many difficulties have been encountered in view 
of the fact that when more than about 2% or 
3% of the soap is dissolved in solvent, the re sulting mass forms a stiff gel under atmospheric 
conditions thus rendering it substantially useless 
as a coating or waterproofing composition. While 
the gel can be heated to render it somewhat fluid, 
the application thereof in a heated state is en 
tirely unsatisfactory for most purposes. The ap 
plication of solutions containing from 2% to 3% 
of aluminum stearate is also highly impractical in 
view of the diluteness of the solution. More 
over, the cost is high due to the large amounts of 
Solvent necessary. . . 

Various proposals have been offered in an at 
tempt to solve the foregoing problem by increas 
ing the soap concentration without affecting the 
fluidity of the resulting solution. Peptizing 
agents such as acetic acid, phenol, tartaric acid, 
oxalic acid and the like have been used to in 
crease soap concentrations in solvent mixtures 
without affecting the fluidity thereof. These 
proposals, however, have not proven to be very 
desirable commercially. Another proposal in 
cludes the use of the ethanolamines or the eth 
anolamine salts of the higher fatty acids for the 
purpose of increasing the concentration of alu 
minum stearate solutions. A solution produced 
according to this teaching also has its drawbacks. 
The general object of the invention is to obvi 

ate the foregoing and other disadvantages. 
A specific object of the invention is to provide 

an improved free-flowing concentrated aluminum 
stearate solution. 
A further object of the invention is to provide 

an improved coating and waterproofing, com 
position. - - - , - - - - - - 
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: 2 
concentrated aluminum stearate solutions con 
taining up to 50% of aluminum stearate. 
Other objects will in part be obvious and will 

in part appear hereinafter. 
It has now been found that the foregoing and 

other objects of the invention can be achieved 
by the use of a compound selected from the group 
consisting of mono-, di- and trialkyl esters of 
phosphoric acid containing a total of at least 
three carbon atoms in the various alkyl groups. 
According to the invention a relatively small pro 
portion of such an alkyl ester of phosphoric acid 
is used in the process of dissolving aluminum ste 
arate in suitable organic solvents. The quantity 
of phosphoric acid ester used is usually deter 
mined by the concentration as well as by the 
fluidity desired in the ultimate product. While 
any phosphoric acid ester falling in the above 
classification can be used, it is preferred to use 
dialkyl esters or a mixture of such esters. The 
compositions of the invention are particularly 
adapted for use in coating and waterproofingpa 
per, textiles, leather and other similar materials 
and particularly in the waterproofing of building 
materials such as stone, concrete, bricks, Wood 
and the like. The expressions “solution” and 
“dissolving” are used in a broad sense and they 
are to include dispersions and dispersing, re 
spectively. . . . 

The invention accordingly comprises a Com 
position of matter possessing the characteristics, 
properties and the relation of components which 
will be exemplified in the composition hereinafter 
described and the scope of the invention will b 
indicated in the claims. s 

In the preparation of the compositions of the 
invention any suitable solvent may be used, such 
as the hydrocarbons or their halogenated deriva 
tives, examples of which include petroleum Spirits, 
naphthas, gasolene, toluol, benzol, xylol, terpenes, 
carbon tetrachloride, trichloroethane, Solvents 
such as “Amsco Solvent F" and “Varsol' which 
are hydrocarbon solvents having approximate 
boiling point ranges of from 175 C. to 215 C. 
and 150° C. to 205 C., respectively, etc. Oxygen 
containing solvents such as alcohols, aldehydes, 
ketones, etc., may also be used in combination with the foregoing type. 
The percentage of aluminum stearate present 

in the final composition may be varied up to 50%. 
depending upon the particular use of the compo 
sition. Moreover, the quantity of phosphoric acid 
ester may likewise be varied to obtain the desired 
properties in the composition. Best results have 

Another object of the invention is to provide 58 been obtained by using an amount of phosphoric 
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acid ester within the range of about 0.25% to 
20% by weight of the composition, the quan 
tity used depending in part on the quantity of 
soap included. In general it may be said that 
the viscosity of the solutions will be proportional 
to the quantity of the soap contained therein, 
with the solutions of low concentration being Very 
fluid and those of high concentration being more 
Viscous. The alkyl esters of phosphoric acid which we 
employ in the process of our invention are mono 
alkyl, dialkyl or trialkyl esters containing a total 
of at least three carbon atoms in the various 
alkyl groups. We prefer to utilize dialkyl esters, 
i. e., mono acid esters of phosphoric acid Such 
as, for example, ethyl-octyl-acid-O-phosphate, 

5 

10 

5 

dioctyl-acid-o-phosphate, isoamyl-Octyl-acid-O- 
phosphate, diethyl-acid-O-phosphate, etc; how 
ever, if desired, the monoalkyl or trialkyl esters : 
of phosphoric acid which contain a total of at 
least three carbon atoms in the various alkyl 
groups, e.g., monoamyl phosphoric acid, tributyl 
phosphate, triethyl phosphate, trimethyl phos 
phate, etc., may also be used in the process of our 
invention. The aluminum stearate solutions may be pre 
pared in any convenient manner. In most cases 
it is preferred to dissolve the thinning agent in 
the solvent and then add the aluminum stearate 
thereto. Preferably the mixture is heated to 
aid in dissolving the soap in the solvent. The 
solvent may be heated, if desired, to a tempera 
ture of from 80° C. to 100° C., for example, before 
addition of the soap thereto, or the mixture may 
be heated after the soap is added, However, any 
other suitable procedure may be utilized in pre 
pairing the compositions of the invention. 

Suitable solvents other than those previously 
mentioned or appropriate mixtures of solvents 
may also be employed in preparing the products 
of our invention. The solvent or solvents to be 
used should be selected according to their boiling 
point in order to obtain the desired rate of evap 
oration. In applications where drying is to be 
effected at atmospheric conditions, solvents hav 
ing a boiling point of 150° C. or less are recom 
mended, while higher boiling solvents may be 
employed when drying is to be carried out under 
heat and/or under reduced pressure. 
For a fuller understanding of the nature and 

objects of the invention, reference should be had 
to the following examples which are given merely 
to further illustrate the invention and are not 
to be construed in a limiting sense, all parts 
given being by weight: 

Eacample I 
Percent 

Aluminum stearate------------------------ 20 Ethyl-octyl-acid-O-phosphate -------------- 7 
"Amsco Solvent F"------------------------ 73 

The foregoing composition is a free-flowing 
liquid and can readily be spread evenly on sur 
faces to be coated and/or waterproofed. 

Eacample II 

The following compositions are all similar to 
that of Example I and all have the same desir 
able characteristics thereof: 

- Percent 

- - A. - m 

Aluminum stearate------------------------ 20 Diethyl-acid-O-phosphate ------------------ 7 

4. 
B 

Aluminum stearate------------------------ 20 
Ethyl-Octyl-acid-O-phosphate -------------- 7 
Toluol ------------------------------------ 73 

C 
Aluminum Stearate------------------------ 20 
Monoamyl phosphoric acid.----------------- 7 
"Amsco Solvent F'------------------------- 73 

D 
Aluminum stearate------------------------ 20 
Dioctyl-acid-O-phosphate ------------------ 7 
"Amsco Solvent F"------------------------- 73 

E 
Aluminum stearate------------------------ 20 
Ethyl-Octyl-acid-O-phosphate -------------- 7 
"Varsol" ---------------------------------- 73 

F. 
Aluminum stearate------------------------ 20. 
Ethyl-octyl-acid-O-phosphate -------------- 7 
Carbon tetrachloride----------------------- 73 20 
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Eacample III 
Examples of other compositions wherein the 

thinning agents of the invention may advanta 
geously be employed are: 

Percent 
A. 

Aluminum Stearate--------------------- 20 
Ethyl-octyl-acid-O-phosphate ----------- 5 
"Ansco Solvent F---------------------- 75 

B 
Aluminum stearate---------------------- 30 
Ethyl-Octyl-acid-O-phosphate. --------- 
"Amsco Solvent F---------------------- 63 

C. 
Aluminum stearate--------------------- 5 
Ethyl-octyl-acid-O-phosphate ----------- 0.25 
"AmSco Solvent F"---------------------- 94.5 

D 
Aluminum stearate--------------------- 24.5 
Ethyl-Octyl-acid-O-phosphate ----------- 10.5 
"Amsco Solvent F"---------------------- 65 
Aluminum stearate-------- --- - - - - - - - man 10 

Ethyl-Octyl-acid-o-phosphate --------- 
"Amsco Solvent F"---------------------- 89 

:F 
Aluminum Stearate-------------------- 40 
Ethyl-Octyl-acid-O-phosphate ----------- 5 
"Ansco Solvent F"---------------------- 45 

G 
Aluminum Stearate--------------------- 15 
Ethyl-Octyl-acid-O-phosphate. ------- 5 
"AmSco Solvent F-------- 80 
The above compositions are all free-flowing 

liquids at room temperature which may conven. 
iently be used for coating, waterproofing or other 
Suitable purposes. 

Having described our invention, what we claim 
as new and desire to secure by Letters Patentis: l:A. free-flowing composition consisting es 
Sentially of from about 3% to about 50% of 
aluminum Stearate, from about 0.25% to about 
20% of an alkyl ester of phosphoric acid contain. 
ing a total of at least three carbon atoms, and a 
liquid solvent for aluminum stearate selected from the group consisting of terpenes, aromatic 
hydrocarbons, aliphatic hydrocarbons, and chlo 
rinated hydrocarbons. 

2. A free-flowing composition consisting es 
sentially of from about 3% to about 50% of alu 
minum Stearate, from about 0.25% to about 20% of a dialkyl ester of phosphoric acid containing a 

"Amsco Solvent F"------------------------- 73 75 total of at least three carbon atoms, and a liquid 
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solvent for aluminum stearate selected from the 
group consisting of terpenes, aromatic hydrocar 
bons, aliphatic hydrocarbons, and chlorinated hy 
drocarbons. 

3. A free-flowing composition consisting es 
Sentially of fron about 3% to about 50% of alu 
minum stearate, from about 0.25% to about 20% 
of a trialkyl ester of phosphoric acid containing a 
total of at least three carbon atoms, and a liquid 
Solvent for aluminum stearate selected from a 
group consisting of terpenes, aromatic hydrocar 
bons, aliphatic hydrocarbons, and chlorinated hy 
drocarbons. 

4. A free-flowing composition consisting es 
sentially of from about 3% to about 50% of alu 
minum stearate, from about 0.25% to about 20% 
of a monoalkyl ester of phosphoric acid containing 
at least three carbon atoms, and a liquid solvent 
for aluminum Stearate selected from the group 
consisting of terpenes, aromatic hydrocarbons, 
aliphatic hydrocarbons, and chlorinated hydro 
carbons. 

5. A free-flowing waterproofing composition 
consisting essentially of from about 3% to about 
50% of aluminum stearate, from about 0.25% to 
about 20% of ethyl-Octyl-acid-Ortho-phosphate, 
and a liquid solvent for aluminum Stearate select 
ed from the group consisting of terpenes, aro 
matic hydrocarbons, aliphatic hydrocarbons, and 
chlorinated hydrocarbons. 

6. A free-flowing waterproofing composition 
consisting essentially of from about 3% to about 
50% of aluminum stearate, from about 0.25% to 
about 20% of dioctyl-acid-O-phosphate, and a 
liquid solvent for aluminum Stearate selected 
from the group consisting of terpenes, aromatic 
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hydrocarbons, aliphatic hydrocarbons, and chlo 
rinated hydrocarbons. 

7. A free-flowing waterproofing composition 
consisting essentially of from about 3% to about 
50% of aluminum stearate, from about 0.25% to 
about 20% of monoamyl phosphoric acid, and a 
liquid Solvent for aluminum Stearate selected 
from the group consisting of terpenes, aromatic 
hydrocarbons, aliphatic hydrocarbons, and chlo 
rinated hydrocarbons, 

8. A free-flowing Waterproofing composition 
consisting essentially of from about 3% to about 
50% of aluminum stearate, from about 0.25% to 
about 20% of ethyl-octyl-acid-O-phosphate, and 
toluol. 

9. A free-flowing Waterproofing composition 
consisting essentially of from about 3% to about 
50% of aluminum stearate, from about 0.25% to 
about 20% of ethyl-octyl-acid-o-phosphate, and 
petroleum spirits, 

10. A free-flowing waterproofing composition 
consisting essentially of from about 3% to about 
50% of aluminum stearate, from about 0.25% to 
about 50% of ethyl-octyl-acid-o-phosphate, and 
carbon tetrachloride. 

JOSEPH CUNDER, 
FRANCIS J. LICATA. 
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