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The present invention relates to the manufacture of 
soap and more particularly to the extraction of glycerol 
and impurities from soap produced by the Saponification 
of fats and oils. - 
The first stage of soap manufacture consists of a chemi 

cal reaction called saponification. The products of this 
reaction are soap and glycerol. However, this crude mix 
ture also contains various impurities resulting either from 
the raw materials used or from secondary reactions ac 
companying the saponification reaction. 
The crude soap must, therefore, undergo Washings in 

order to remove to glycerol and the impurities. These 
washings are generally made with alkali or alkaline lye 
solutions whose electrolyte concentration is higher than 
the concentration at which the soap begins to be soluble 
in the lye. This is called “the limit lye.” 

Various authors have proposed processes permitting 
continuous washing, the latter presenting considerable 
advantages over the conventional kettle process. How 
ever, substantially all of these prior art continuous proc 
esses are derived from the soap kettle method, as they 
usually involve separating the two elementary opera 
tions performed in the kettle during a washing, that is, the 
mixing of the soap to be washed with a washing lye and 
the separating of the washed soap from the lye. 
These continuous processes do not differ between them 

selves except by the type of apparatus used for making 
the mixtures (pumps, agitators, etc.) or the separations 
(settling tanks, centrifuges, etc.) 
Although the soap washing problem, that is, the sep 

aration of glycerol from soap, is related to the conven 
tional liquid-liquid extraction problem, the use of counter 
current extraction, in a washing column, until now has 
never been applied. The most closely related solution, 
although it still contains different stages of mixing and 
separating, is the procedure proposed by Monsavon, as 
described in the: Progress in the Technology of Fats and 
Other Lipids, vol. V, Advances in Technology, Pergamon 
Press, 1958, Chapter 2, Monsavon Continuous Process 
for Soap Manufacture, F. Lachampt, R. Perron. 

However, the authors of this article emphasize the im 
possibility of operating according to the conventional 
liquid-liquid extraction process, when they write: 

"Contrary to what would be expected, experience shows 
that although soap washed with limit lye settles rapidly, a 
simple column with countercurrent circulation of soap and 
lye will not suffice. The lye does not circulate by gravity 
in such a case. In fact, it is necessary to place pumps on 
each stage in order to move the lye in forced circuit.” 

Tests have confirmed this basic difference between the 
washing of soap to extract glycerol, and conventional 
liquid-liquid extraction. No success was achieved by try 
ing to circulate the soap and the lye countercurrently in a 
column containing packing bodies; the two phases did 
not advance countercurrently, for the soap was retained 
by the packing bodies. On the other hand, it was also as 
certained that by reducing the packing to a minimum in 
order to make possible the advance of the phases, prac 
tically no exchange of the glycerol from the soap to the 
lye occurred. 
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In essence, this is due to the fact that the soap phase 

cannot be considered as a liquid containing glycerol in 
solution. According to Wigner (S. H. Wigner, The Soap 
Manufacturer, the Chemical Processes, Chemical Publish 
ing Co., New York, 1940): 
"The soap phase is in fact formed by a pure soap hy 

drate containing 66% of fatty acids and a lye identical in 
composition to the one which separates from it.' 
The glycerol which has to be extracted by washing is 

not retained in solution in the soap phase, but is dissolved 
in the lye mixed with the soap. In other words, a divi 
sion coefficient of the glycerol between the soap phase 
and the lye phase does not exist due to the fact that the 
amount of glycerol retained in the soap depends on the 
quantity of lye that it retains, and which according to 
the conditions is highly variable. 

Therefore, taking into account the teachings of the 
prior art, it seemed impossible to perform the washing of 
the soap in a countercurrent column. 

It has now been surprisingly discovered that passing 
soap to be washed and a washing solution through a 
pulsed column in countercurrent relationship to each other 
will effect the countercurrent washing of the soap by the 
lye or washing solution. 

in this regard, it has been found that if the soap phase 
obtained after saponification is divided into very small 
grains, their coalesence into a single body does not occur 
before the passage of a relatively long time, i.e., approxi 
mately 30 minutes, even if these grains are brought into 
contact. This time has been found to be sufficient to per 
mit the replacement of the glycerin-like lye, contained in 
the soap grains which are to be washed, by fresh lye, thus 
extracting the glycerol and the impurities which accom 
pany it from the soap grains. The size of the grains of 
soap will determine the ease of the lye replacement opera 
tion. Preferably, the grains should have a volume of 
less than 100 cubic millimeters. 
According to this invention, a process for extracting 

impurities and glycerol from "crude' soap comprises in 
troducing countercurrently a washing lye and a crude soap 
containing said impurities and glycerol into a washing 
Zone, pulsing the washing lye-crude soap mixture in the 
washing zone while simultaneously reducing and expand 
ing cross-sectional areas of the washing lye-crude soap 
mixture at intervals along the length of the washing zone, 
and collecting the washed soap and the washing lye con 
taining said impurities and glycerol in separately spaced 
settling zones. 
More specifically, the instant invention relates to a 

continuous soap washing process, which comprises in 
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troducing continuously and countercurrently a washing 
lye phase and a crude soap phase containing impurities 
and glycerol into a column equipped with perforated 
plates arranged in tiers, the crude soap forming the up 
wards flowing phase, setting the liquid in the column into 
reciprocating motion adapted to effect the passage of 
the soap phase through the perforations of the plates in 
the form of small grains or droplets thereof, and con 
tinuously collecting washed soap and washing lye con 
taining substantially all of said soap impurities and glyc 
erol in settling zones disposed at the top and the bottom 
of the column respectively. 
The function of the perforated plates in the practice 

of this invention is believed to be basically different from . 
the function which they play in a liquid-liquid extraction 
column. In the latter instance, they are redispersion ele 
ments of a dispersed phase which has a tendency to 
coalesce quickly. In the present invention, the function of 
the plates is to break and to deform increasingly the soap 
grains in order to remove the lye impurity and to replace 
it with a Washing lye having a smaller content of im 
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purities and glycerol. In the pulsed column cross-sec 
tional areas of the washing lye-crude soap mixture are 
simultaneously reduced (in the perforated plates) and ex 
panded (in the zones between the perforated plates). 
The advantages offered by this process and the appa 

ratus employed for carrying out the process are numero 
ous and significant. For example, the apparatus of the 
invention does not require the use of a circulation pump 
between the entrance and exit of soap, or any mixing de 
vice. Moreover, the perforated plates are permanent, 
simple, non-mechanical devices which do not require any 
maintenance. 

However, while the aforementioned apparatus does not 
require any pumping or mixing device in order to insure 
the circulation and the contact of the products, it is to 
be understood that this apparatus constitutes only a pre 
ferred means of embodying the invention, and that one 
or several mixing or pumping devices may, if desired, be 
included in a particular embodiment of the apparatus. 
without, for this reason, departing from the scope of the 
invention. 
Another advantage of the process of this invention re 

sides in the fact that the apparatus is entirely closed. This 
is particularly advantageous with respect to the quality of 
the soap obtained, since no oxidation can take place by 
contact with air. Since the materials remain in the col 
umn only a very short time, it is not necessary to heat the 
column and, therefore, the steam consumption of the 
process is accordingly reduced to a minimum. Moreover, 
the simplicity of operating a column requires only a mini 
mum of labor. Even manual intervention is not required 
as a simple and conventional automatic control can be 
easily adopted. 

Finally, heretofore soap purification had to be made 
with lyes, the electrolyte concentration of which had to 
be as low as possible, the lower limit being the "limit lye.” 
However, in this process, the concentrations of lyes can 
be maintained very near the “limit lye' and even slightly 
below, the upward velocity of the soap preventing the 
saturation of the lyes and, therefore, the formation of 
a nigre. 

In the attached drawing, which is given solely as an 
illustration of the practice of this invention, the single 
figure represents schematically in elevation with partial 
Sectioning, a column designed for carrying out the process 
of this invention. 
The contents of the column whose body 1 is prolonged 

at each end by settling sections 8 and 9, is pulsated by 
means of a device 7 which can be a piston pump (as 
shown), a pneumatic device or any other device imparting 
to the materials contained in the column an alternative 
or reciprocating motion upwards and downwards. 
The body of the column comprises in the interior, hori 

Zontal plates or discs 2, 3, 4, 5, 6, etc., perforated with 
holes or openings. The diameter of the holes can vary 
from 1 to 10 mm., but preferably should be from 2 to 6 
mm. The number of holes per unit of surface of the discs 
can vary in such a way that the percentage of free passage 
through a disc comprises between 20 and 50%. 
The spacing between the discs depends on several fac 

tors such as the required efficiency, the flooding limits, 
the pulsation characteristics, etc. This spacing can pref 
erably vary from 2 to 20 cm. 
The diameter of the column depends on the required 

production capacity. Different inlet and outlet pipes are 
connected to this column, as can be seen hereafter in the 
explanation of the operation. 
The soap to be washed, coming from the saponifica 

tion stage, is introduced in inlet 10. In inlet 11 the wash 
ing lye is introduced, the composition of which as re 
gards caustic and salt contents is such that the soap com 
ing out at the top has the desired minimum content of 
cautsic and salt. 
The soap introduced in conduit or inlet 10 thus flow up. 
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4. 
ing at inlet 1 and discharging at outlet i3, the latter 
thereby washing the soap countercurrently. 

Settling section 8 allows separation, through settling, of 
the lye from the soap which is to be washed, this lye 
being removed at outlet 13. The settling section 9 is de 
signed to separate the lye from the washed soap. The 
latter is removed at outlet 12. 
The volumes of the settling sections are such that they 

allow a sufficient settling time for the separation of the 
lye from the soap. This settling time can vary from 10 
to 60 minutes. The diameter of the settling sections 
should be preferably larger than that of the column, for 
example, from 10 to 50% larger, as is customary in the 
construction of extraction columns. 

Pulsation, i.e. the reciprocating displacement, imparted 
to the liquid of the column by the piston device 7 is char 
acterized by its frequency and the amplitude of displace 
ment of the liquid in the column. Expedient values for 
these characteristics have been found to be as follows: 
(1) Frequency from 50 to 300 strokes per minute, but 

preferably 100 to 200. 
(2) Amplitude from 2 to 50 mm., but preferably from 
5 to 30 mm. 
For the practice of this invention, the term "amplitude' 

may be defined as follows: 
Amplitude:- 

volume of materials displaced by each stroke of the 
piston in cubic millimeters 

area of the cross-section of the column in square 
millimeters 

Among the advantages which result from this working 
method, the following can be indicated: 

(a) The possibility of reducing to a minimum the ratio 
of Washing lye to soap, that is, the glycerol concentration 
in the lyes can be greater and, consequently, a Saving on 
the subsequent concentration of the lyes necessary to re 
cover the glycerol can be effected. 

This can usually be done in any process by increasing 
the number of washing stages but, in fact, due to the cost 
of equipment necessary for the realization of the addition 
all stages, as for example, the cost of the installation of 
pumps, settling tanks, centrifuges, etc., these stages are 
actually limited to 3 to 6. On the other hand, using the 
process of this invention, merely increasing the length of 
the pulsed column is sufficient to increase the number of 
theoretical stages, and this at a very low expense. 

(b) By virture of the fact that an entirely closed ap 
paratus is employed, in which there does not exist inter 
Imediary settling Zones requiring a settling of fluids in order 
to carry out a separation, electrolyte concentrations in the 
Washing lye may be employed as close as is desired to 
the limit lye, and even slightly below it. This feature is 
especially favorable for the purification of soap. 

(c) The composition of the washed soap coming out 
from the column is remarkably constant, and therefore 
permits a Soap of a constant quality to be obtained. 
The following illustrative examples further indicate 

the practice of this invention. 
Example I 

A 120 cm. diameter column, having a configuration as 
illustrated in FIG. 1, 5.7 meters high and whose packing 
was formed by 46 discs perforated with 50,000 3 mm. 
holes, was pulsated at the rate of 150 strokes per minute 
with an amplitude of 6.5 mm. of displacement of liquid 
in the column. 

This column was fed at the base with 6000 kg. per hour 
of sodium soap obtained through saponification of a mix 
ture of 85% tallow and 15% coconut oil at a temperature 
of 80 to 100° C. The soap contained 3.7% glycerol. 
Three thousand (3,000) kg. per hour of a washing lye 
was fed into the column at a temperature of from 80 to 
100° C. This lye contained 6.3% salt and 2.1% caustic Wards from inlet 10 to outlet 12 and meets the lye enter. 75 soda. 



8,190,900 
5 

The electrolyte concentration of this lye was lower than 
the limit lye. This was observed from the appearance of 
the lye. 
At the upper exit of the column a soap containing only 

0.1% glycerol was obtained. 
Example 2 

A 40 cm. diameter column, having a configuration as 
illustrated in FIG. 1, 4.8 meters high whose packing was 
formed by 28 discs perforated with 4000 4 mm. holes, 
was pulsated at the rate of 180 strokes per minute with a 
10 mm. displacement amplitude of the liquid in the 
column. - V - 

This column was fed at the lower inlet with 650 kg. 
per hour of sodium soap, obtained through saponification 
of a mixture of 40% tallow, 12% coconut oil, 36% fat 
and 12% rosin at a temperature of 80 to 90° C. The 
soap contained 4% glycerol. 
Washing lye was fed into the column at the rate of 

350 kg. per hour through the upper inlet. This lye con 
tained 8.2% salt and 1.8% caustic soda. The electrolyte 
concentration of this lye was higher than the concentra 
tion of limit lye. The washed soap exiting from the top 
outlet of the column has a glycerol content of .2%. 

Example 3 
A 70 cm. diameter column, having a configuration as 

illustrated in FIG. 1, 4 meters high and whose packing 
was formed by 50 discs perforated with 5000 5 mm. holes 
was pulsated at the rate of 120 strokes perminute with 
a 5 mm. displacement amplitude of the liquid in the 
column. 

This column was fed at the base with 2000 kg. per hour 
of sodium soap obtained through saponification of a mix 
ture of 80% peanut oil and 20% coconut oil at a tem 
perature of 90° C. This mixture contained 5% glycerol. 

Nine hundred (900) kgs. per hour of a lye at 90° C. 
and containing 6.75% of salt and 1.75% of caustic soda 
were fed into the top inlet of the column. The electro 
lyte concentration of this lye was lower than the limit 
lye concentration. 
The washed soap exiting from the top outlet of the 

column had a glyceral content of 0.4%. 
Example 4 

A 50 cm. diameter column, having a configuration as 
illustrated in FIG. 1, 7 meters high and whose packing 
was formed by 45 discs perforated with 26506 mm. holes 
was pulsated at the rate of 200 strokes per minute with a 
3 mm. displacement amplitude of the liquid in the column. 
This column was fed at the base with 1000 kgs. per 

hour of a sodium soap obtained through saponification 
of a mixture of 60% tallow, 20% palm oil and 20% cab 
bage palm oil at a temperature of 95°C. This soap con 
tained 5.7% of glycerol. 

Six hundred fifty (650) kgs. per hour of a lye at 
100° C. and containing 5.85% of salt and 1.90% of 
caustic soda were fed into the top inlet of the column. 
The electrolyte concentration of this lye was lower than 
the limit concentration. 
The soap coming out at the upper part of the column 

contained 0.07% glycerol. 
Example 5 

A 50 cm. diameter column, 5 meters high and whose 
packing was formed by 40 discs perforated with 28,000 
3 mm. holes was pulsated at the rate of 100 strokes per 
minute with a 7 mm. displacement amplitude of the 
liquid in the column. 

This column was fed at its lower inlet with 3500 kgs. 
per hour of a potassium soap at 90° C. obtained through 
saponification of olive oil. This soap contained 5.2% 
glycerol. 
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The washing lye fed into the column at the rate of 1800 

kgs. per hour through the upper inlet of the column was 
a solution containing 12% of potassium chloride. This 
concentration was higher than the limit lye concentration. 
The soap washed at the head of the column did not 

contain more than 0.20% glycerol. 
It is to be understood that the invention is not limited 

to the aforementioned specific process and apparatus. 
Various changes can be made in the arrangement, form, 
construction and type of the various elements of the ap 
paratus and various modifications can be made in the 
process without departing from the spirit or scope of the 
invention. 
What is claimed is: 
1. A process for extracting impurities and glycerol 

from crude soap which comprises introducing counter 
currently a Washing lye and a crude soap containing 
said impurities and glycerol into a columnar washing 
Zone, said crude soap forming the upwards flowing phase, 
pulsing the washing lye-crude soap mixture in the wash 
ing Zone to impart a reciprocating motion to said mixture 
while simultaneously reducing and expanding cross-sec 
tional areas of the washing lye-crude soap mixture at in 
tervals along the length of the washing zone by means 
of a plurality of perforated plates arranged in tiers, said 
soap of said mixture being thereby reduced in particle 
size and collecting washed soap and washing lye contain 
ing substantially all of said impurities and glycerol in sep 
arately spaced settling zones disposed at the top and 
the bottom respectively of the washing zone. 

2. A continuous process for extracting impurities and 
glycerol from crude soap which comprises continuously 
introducing countercurrently a washing lye and a crude 
soap containing said impurities and glycerol into a colum 
nar washing zone, the crude soap forming the upwards 
flowing phase; continuously pulsing the washing lye 
crude soap mixture in the washing zone to impart a 
reciprocating motion to said mixture while simultaneous 
ly reducing and expanding cross-sectional areas of the 
washing lye-crude soap mixture at a plurality of intervals 
along the length of the washing zone by means of a plu 
rality of perforated plates arranged in tiers, said soap 
of said mixture being thereby reduced in particle size, 
and continuously collecting washed soap and washing lye 
containing substantially all of said impurities and glycerol 
in settling zones disposed at the top and the bottom 
respectively of the washing zone. 

3. A process according to claim 2, wherein the wash 
ing lye has a concentration of about the limit lye. 

4. A process according to claim 2, wherein the wash 
ing lye has a concentration of slightly below the limit 
lye. 

5. A continuous process for extracting impurities and 
glycerol from crude soap which comprises introducing 
continuously and countercurrently a washing lye phase 
and a crude soap phase containing said impurities and 
glycerol into a washing zone fitted with a plurality of 
perforated plates arranged in tiers, the crude soap form 
ing the upwards flowing phase, pulsing the washing lye 

60 crude soap mixture in the washing zone to impart a 
reciprocating motion to said mixture and to effect pas 
sage of the soap phase through the perforations of the 
plates in the form of small grains thereof, and con 
tinuously collecting washed soap. and washing lye con 
taining substantially all of said impurities and glycerol 
in settling zones disposed at the top and bottom re 
spectively of the washing zone. 

6. A process according to claim 5, in which the grains 
of soap passing through the holes of the perforated plates 
are reduced in size to a volume of less than 100 cubic 
millimeters. 

7. A process according to claim 5, wherein the wash 
ing lye has a concentration of about the limit lye. 

8. A process according to claim 5, wherein the wash 
ing lye has a concentration of slightly below the limit lye. 



3,190,900 
7 

9. A process according to claim 5, wherein the per 
forated plates arranged in tiers spaced 2 to 20 cm. apart 
holes of said plates have a diameter of from 1 to 10 mm. 

10. A continuous process for extracting impurities and 
glycerol from crude soap which comprises introducing 
continuously and countercurrently a washing lye phase 
and a crude soap phase containing said impurities and 
glycerol into a washing zone fitted with a plurality of per 
forated plates arranged in tiers spaced 2 to 20 cm. apart 
and containing holes having diameters of from 1 to 10 
mm., the soap forming the upwards flowing phase, 
animating the washing lye-crude soap mixture with a 
reciprocating displacement of from 2 to 50 mm., said 
reciprocation having a frequency of from 50 to 300 per 
minute, and continuously collecting washed soap and 15 
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washing lye containing substantially all of said impuri 
ties and glycerol in Settling zones disposed at the top and 
bottom respectively of the washing zone. 

11. A process according to claim 10, wherein the 
diameters of the holes of the perforated plates are from 
2 to 6 mm. 

12. A process according to claim 10, wherein the dis 
placement is from 5 to 30 mm. and the reciprocation has 
a frequency from 100 to 200 strokes per minute. 
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