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This invention relates to a method for the re 
fining of an aqueous tall oil soap containing un 
desirable non-Saponifiable components and Color 
bodies to effect a Substantial renoval of Such 
undesirable constituents. 

Tall oil soap (skimmings) is obtained in quan 
tity in the manufacture of pine wood pulp by 
the Sulfate process, and is composed primarily of 
an aqueous solution of the Sodium Salts of vari 
ous fatty and resin acids, together with a minor 
but appreciable proportion of non-Saponifiables 
and color bodies. For the tall oil released by the 
acidification of such a tall oil soap to be of the 
greatest utility in the manufacture of esters, alkyd 
resins, etc., it is necessary that the tall oil be Sub 
stantially free from the aforementioned non-Sa 
ponifiables and color bodies. Many processes have 
been suggested for the refining of tall oil as 
such (e. g., distillation, contacting With adsorb 
ent or mineral acids, etc.), but Such processes do 
not result in an effective separation of the afore 
mentioned undesirable components from the tall 
oil. For example, distillation at temperatures in 
excess of about 100° C. of a tai oil containing 
non-Saponifiables results in the formation of non 
distillable esters by a combination of the tall oil 
fatty acids and the non-Saponifiables, thus reduc 
ing the amount of commercially useful fatty 
acids in such distilled tall oil. 
The foregoing being briefly the state of the 

art, it is an object of this invention to provide 
a method for the refining of a crude tall oil Soap 
containing non-Saponifiable components and 
color bodies to effect a substantial removal of such 
undesirable materials. 

It is also an object of this invention to provide 
a tall oil soap fron which there may be released 
by acidification a tall oil which may be more ad 
vantageously processed in accordance with known 
procedures to provide an improved and further re 
fined tall oil. 
The foregoing and other objects are accom 

plished in accordance with this invention by dis 
Solving in certain ketones an aqueous Solution of 
a tall oil Soap containing undesirable non-Saponi 
fiables and color bodies, and thereafter diluting 
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the ketone Solution with Water to form a ketone 
layer and an aqueous tall oil soap layer contain 
ing reduced quantities of non-Saponifiables and 
Color bodies. 
The examples which follow illustrate specific 

embodiments of the method of this invention, and 
are to be considered not limitative thereof. 

Eacample I 

139 parts by weight of a crude tall oil soap con 
taining 65% Solids was dissolved in 839 parts by 
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Weight of methyl isobutyl ketoine while the sol 
vent was heing refuxed. The Soilution Was then 
refuxed for 15-20 minutes, and was then cooled 
to 60° C., after which 800 parts by weight Water 
was added. The sixture separated into two lay 
erS after a period of about 15 minutes. Analyses 
of the tall oil soap before and after having been 
Subjected to the foregoing treatinent showed that 
the non-Saporifiable content thereof had been 
reduced from 5.4 to 0.9%, based upon the total 
Solids content of the tall oil soap, and also that 
the color of the tall oil soap had been substan 
tially decreased. 
The aqueous tall oil Soap layer prepared as just 

described contains a Sinall amount of methyl iso 
butyl ketore, which assists in the retention of the 
aforeretioned 0.9% of non-Saponifiables in that 
layer. However, such residual non-Saponifiable 
content may be easily further reduced by contact 
ing the aqueous tall oil soap layer with fresh por 
tions of the ketone. Thus, by mixing the aqueous 
tall oil soap layer at reflux temperature with an 
equal Volne of methyl isobutyl ketone, cooling 
the mixture, separating the aqueous tall oil soap 
iayer from the ethyl isobutyl ketone layer, and 
repeating this process three times more, the non 
Saponifiable content of the aqueous tall oil soap 
layer was further reduced to 0.3%, based upon the 
total solids content of the tall oil soap. 

Eacample II 

10 parts by weight of a crude tall oil soap con 
taining 65% solids was dissolved in 200 parts by 
Weight of Innethyl isobutyl ketone by stirring them 
together at room temperature for a period of 
about 30 minutes. The insoluble portion of the 
tail oil Soap, representing 1.7% of the total solids 
content thereof, was filtered off. To 252 parts 
by volume of the filtered methyl isobutyl ketone 
Solution was added at room temperature 125 parts 
by Volume of water. Upon standing, the mixture 
Separated into two layers, viz., an upper methyl 
isobutyl ketOne layer amounting to about 235 
parts by volume and containing a substantial pro 
portioi) of the non-Saponifiable constituents of 
the crude tail oil, and a lower aqueous layer 
ailouinting to about 14i parts by volume and con 
taining the refined tall oil soap, which was sub 
Stalitially lighter in color than the crude tall oil 
Soap Subjected to tins aforernentioned refining 
treatinent. 
The foregoing exSingies iiiustrate the method 

3f this invexation for the reduction of the con 
tent of 301-Saponiiiaioles and color bodies in an 
2-glieg : Saiution of a talli oil soap y dissolving 
the Solution in a ketone, and thereafter diluting 
the ketOne solution with water to form a ketone 

  



2,547,208 
3. 

layer, and an aqueous tall oil soap layer coil 
taining reduced quantities of non-Saponifiables 
and color bodies. Although methyl isobutyl 
ketone was enployed as a solvent for the aglleOuS 
tall oil soap in the examples, there may be Sub 
stituted for such ketone any ketoe which is a 
liquid at ordinary temperatures and which at 
ordinary temperatures is soluble in Water to the 
extent of about 0.2 to about 10% by Weight, Such 
as diethyl ketone, methyl n-propyl ketone, methyl 
n-butyl ketone, methyl n-amyl ketone, etc. 
Methyl isobutyl ketone is the preferred ketone, 
however, because of its cheapness and availability. 
As the examples show, the aqueous tall Oil Soap 
solution may be dissolved in the ketone over a 
wide range of temperatures, for example at room 
temperature (Example II) or at the boiling point 
of the ketone (Example ). Furtherimore, al 
though the aqueous tall oil soap used in the ex 
amples contains 65% by weight of Solids, this 
percentage is not critical. in general, tile aqueous 
tall oil soap to be refined in accordance with the 
method described herein should preferably Coil 
tain from about 30 to about 75% by Weight of 
solids in order that the refining may be effected 
most economically. The upper limit of Con 
centration of the tall oil soap in the agueous 
solution treated is determined by the ease of 
handling such solution as a liquid. 

In addition, the amount of ketone used to dis 
solve the aqueous solution of the tall oil Soap 
will depend upon various factors, Such as the 
particular ketone used, the concentration of tall 
oil scap in the aqueous solution thereof, upon the 
temperature at which the solution is effected, etc. 
However, the volume of ketone employed is gen 
erally from about 8 to about 60, and preferably 
from about 10 to about 20, times the voluime of 
the water contained in the aqueous tall oil soap 
solution to be refined. Solution of the aqueous 
tall oil soap in the ketone results in a precipita 
tion of the sodium salts of certain 3,0idic color 
bodies and a portion of the Sodium Salt of 
lignoceric acid contained in the tall oil Soap 
being treated, and the precipitate thus formed 
should preferably be separated from the re 
lmainder of the ketone solution at this stage of 
the procedure. 
As is seen from the examples, the addition of 

sufficient water to the solution of aqueous tall 
oil and ketone results in the for nation of tWC 
layers, one of which is the ketone Substantially 
free from tall oil soap but containing a Substan 
tial proportion of the non-saponifiables and color 
bodies originally present in the Crude tall oil 
soap, and the other of which is ail a gueous Solu 
tion of the tail oil soap having a reduced content 
of non-Sagonifiables and color bodies. The parti 
tion constant greatly favors the ketone phase 
with respect to the non-Saponifiable raterials. 
When a crude aqueous tall oil soap cointaining 
65% of solids is refined, the most effective separa 
tion of the two layers is in general accomplished 
by the addition to the Solution of aqueous tall 
cil soap in the ketone of at least four volumes 
of water, based upon the volume of crude aqueous 
tall oil soap present, followed by a settling period 
of at least 15 minutes. Residual amounts of the 
ketone dissolved in the aqueous phase may be re 
moved therefron and recovered for further use 
by heating such aqueous phase and distilling the 
ketone therefron. 
... Both the aqueous layer and the ketone layer 
produced in accordance with the foregoing 
procedure are valuable compositions of natter. 
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4. 
Thus, acidification of the aqueous layer results 
in the separation of a tall oil of improved proper 
ties for the preparation of esters, alkyd resins, 
etc. The tall oil produced by Such acidification 
may also be further refined in accordance with 
known methods, such as distiilation, contacting 
with adsorbents, etc. The ketone layer, on the 
other hand, may be stripped of Solvent, leaving 
a residue having a high content of beta-sitosterol. 
We claim: 
1. The method of refining an aqueous solution 

of a tail oil soap comprising 25% to 70% water 
and also containing undesirable non-saponifa 
bles and color bodies, which method comprises 
dissolving said aqueous solution to form a single 
phase in a dialkyl ketone which is liquid at or 
dinary tampsratures and which, at ordinary ten 
peratures, is Solible in water to the extent of 
about 9.2% to about, i9% by weight and there 
after separating the ketone solution into a ketone 
layer containing the naio; portion of the non 
Saponifiabies and color bodies and an aqueous 
layer containing the major portion of the tall 
oil Soap by adding further water to the said 
ketOne solution. 

2. ihe Inethod of refining an aqueous solution 
of a tall oil Soap coin prising from about 30% to 
about 75% by Weight of solids and containing 
undesii'aile non-Saponifiabies and color bodies, 
which method cornprises dissolving said aqueous 
Solution to form a single phase in a dialkyl ke 
tone which is liquid at ordinary temperatures 
and which, at ordinary temperatures, is soluble 
in water to the extent of 0.2% to about 10% by 
Weight and thereafter separating the ketone so 
lutio; into a ketone layer containing the major 
portion of the non-Saponifiables and color bodies 
and an aqueous layer containing the major por 
tion of the tail oil soap by adding further water 
to the Said ketone solution. 

3. The method of refining an aqueous solution 
of a tall oil soap comprising 25% to 70% water 
and also containing undesirable non-Saponifia 
bles and color bodies, which method comprises 
dissolving said aqueous solution in methyl iso 
butyl ketone to form a single phase and there 
after separating the ketone solution into a ke 
tone layer containing the major portion of the 
non-Saponifiables and color bodies and an aque 
Olus layer containing the rhajor portion of the 
tall oil Soap by adding further water to such 
ketone solution. 

4. The rhethod of refining an aqueous solu 
tion of tall oil soap comprising from about 30% 
to about 75% by weigint of solids and also con 
taining undesirable non-Saponifiables and color 
bodies, which inethod comprises dissolving said 
aqueous solution in innethyl isobutyl ketone to 
form a single phase and thereafter separating 
the ketone solution into a ketone layer contain 
ing the major portion of the non-Saponifiables 
and Coior bodies in an a gueous layer containing 
the major portion of the tall oil soap by adding 
further Water to the Said ketone SOiLtion. 

5. The innethod of refining an aqueous Solution 
of a tall oil soap comprising 25% to 70% Water 
and also containing undesirable non-Saponifia 
bles and color bodies, which method comprises 
dissolving Said aqueous Solution to form a single 
phase in a dialkyl ketone which at ordinary tem. 
perature is Soluble in water to the extent of 0.2% 
to about 18% by weight, at a temperature within 
the range from about rooin temperature to the 
boiling point of the ketone and thereafter sep 
arating the ketone solution into a ketone layer 
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containing the major portion of the non-saponi 
fiables and color bodies and an aqueous layer 
containing the major portion of the tall oil soap 
by adding further water to the said ketone solu 
tion, 

6. The method of refining an aqueous solution 
of a tall oil soap comprising 25% to 70% water 
and also containing undesirable non-Saponifia 
bles and color bodies, which method comprises 
dissolving said aqueous solution in a dialkyl ke 
tone which at ordinary temperature is soluble 
in water to the extent of about 0.2% to about 
10% by weight, at a temperature within the 
range from about room temperature to the boil 
ing point of the ketone, separating any precipi 
tated solids from the solution and thereafter 
separating the ketone solution into a ketone 
layer containing the major portion of the non 
Saponifiables and color bodies and an aqueous 

layer containing the major portion of the tall 
oil soap by adding further water to the said ke 
tone solution. 
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