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This invention relates to a method of recovering fatty 
acid and alkali by the electrolysis of an aqueous solution 
of an alkali metal salt of a lower fatty acid. The object 
of this invention is to recover fatty acid and alkali in 
economically good yield from an aqueous solution of 
alkali metal salts of lower fatty acid, especially to re 
cover acetic acid and sodium by the electrolysis of sodium 
acetate. 

Recently, alkali acetate has become available as‘ a by 
product in various large-scale manufacturing processes. 
For example, a large quantity of sodium acetate is ob— 
tained as a by-product in the saponi?cation of polyvinyl 
acetate with caustic soda into polyvinyl alcohol. Here 
the recovery of acetic acid and alkali from alkali acetate 
has been seriously considered, and the electrolysis of 
this salt has been recognized as one of the pro?table re 
covery methods. 
However, the research on electrolysis of the salts of 

fatty acids hitherto has been mostly on the electrolysis 
conditions and reaction mechanism in connection with 
the Kolbe reaction to yield ethane or Hofer-Moest re 
action to yield methyl alcohol and not on the reaction 
to yield the fatty acid. For the recovery of fatty acids, 
the metals of the iron group, especially nickel, have been 
proposed as for the electrolysis of solutions having a 
fatty acid salt concentration of 5 to 10 percent, at tem 
peratures of ESQ-95° C. with a ‘current density of 1.5-2.5 
amps. per square decimeter of anode surface. Thishigh 
operating temperature is undesirable for the material of 
an electrolytic cell and also for the electrolytic opera 
tion. Ebonite and cement are usually used for the ma 
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the cell-voltage becomes so high as to make the acid 
separation, too expensive ‘for commercial. operation. 
The inventors have made the research principally on 

the sodium acetate with the object to recover the acid 
and alkali economically under the electrolytic conditions 
applicable for an industrial operation. The result shows 
that when smooth platinum is used as an anode, the 
Kolbe reaction or Hofer Moest reaction occurs under 
the industrial electrolytic conditions and the reaction to 
yield acetic acid is insu?icient as in reported in the lit 
erature of the past, if a single substance of the metals 
of the iron group, for example, iron or nickel, is used 
as anode, there occur side reactions such as the Kolbe 
reaction and the Hofer-Moest reaction only to a small 
extent even under industrial electrolytic conditions, and 
here a god yield of acetic acid but on the other hand, a 
strong anodic attack is observed. Accordingly, in case 
of using nickel as anode, for example, the electrolysis 
must be operated under the industrially disadvantageous 
condition of low current density which is not satisfac 
tory for commercial purposes. 

Thereupon, the inventors examined the mechanism of 
the reaction process of yielding acetic acid, Kolbe re 
action and Ho‘fer-Moest reaction and reached the con 
clusion that the anode must have the characteristics of 
low oxygen over-voltage and a small amount of anodic 
attack in order to yield acetic acid, and discovered that 
the acid-proof alloys and oxides of the metals of the 
iron group are particularly suitable anode material. If 
these materials are used as anode under conditions suitable 
for industrial application such as current density of 
5-30 amps. per square decimeter of anode surface, con 
centration of electrolyte of 200-400 g./l. as CHaCOONa, 
about 10% concentration of obtained acetic acid and 
cell temperature of 40-80° C., electrolysis can be carried 
out with a current e?iciency of more than 90% and an 
anodic attack of about 10 mg./amp. hr. Among these 
acid-proof alloys in which the metals of iron group are 
a major constituent, many kinds of acid-proof stainless 
steels can be used. Stainless steel has many varieties 
according to its composition and if a stainless steel of 
excellent acid resistance is used, the current e?icieney is 
90-95% under the conditions set forth above, the anodic 
attack is far smaller than for a nickel anode, which is 
one example of a single substance of the metals of the 
iron group, and therefore the novel alloy anodes are 
stable in continuous electrolysis. Ferro-silicon contain 
ing about 15% silicon is also superior to unalloyed metals 
of the iron group. As an oxide of a metal of the iron 
group, magnetite can be used. Electrolysis results ‘of 
some examples are cited below. » 

COMPOSITION OF STAINLESS STEEL \VHICH WAS USED 

Composition of alloy of C, Cr, Ni, M Ti, Mo, Cu, Fe, 
metals of iron group percent peree [1t percent percent percent percent percent percent 

Anode number: 
No. l ________________ _- 0. ()8 17-19 

0.08 17-19 
0.08 17-19 
0.12 17-19 
0.08 17-19 

terial of an electrolytic cell, where a temperature of 
more than 80° C. makes the operation dif?cult. Fur 
thermore, such low current density, for example, is very 
low if compared with about 30 amps. per square deci 
meter being used usually in the electrolysis of sodium 
chloride and therefore results in a very small capacity 
of the electrolytic cell. Further, if such a low con 
centration of the fatty acid salt solution as above is used, 

When these stainless steels and others are used as anode, 
electrolysis result obtained under the conditions of cur 
rent density of about 10 amps. per square decimeter ‘of 
anode surface, 300 g./l. electrolyte concentration as 
CHsCOONa, electrolysis ratio of about 50%, acetic acid 
concentration of about 110 g./l. and electrolytic cell 
temperature of 50-60" C. is illustrated as follows. 
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Anodic Anodic Side 
current attack, reaction, 

el?eiency mg./amp.hr. percent 
10 a 

Magnetite ______________________ _ . 05.6 4. 7 3. 5 

Eerro-silieon (Si, 15%).-. _ . 92. 0 5. 0 4. 5 
Stainless steelalloy No. 1___ ___ 92.0 15; 5 3.0 
Stainless steel alloy No.2 ________ _. 93. 0 .15. 0 3. 0 
Stainless steelalloy No. 3. .. _ . _ 93. 5 12. 8 3. 0 
Stainless steel alloy N o. 4___ _ _. 93. 5 12.8 3. 0 
Stainless steel alloy No.5 ________ .. 91. 8 14. 5 3.0 

If iron or nickel, that is a single substance of the metals 
of iron group, is used as anode under the same conditions 
as above, the anodic attack is 200 mg./amp. hr. for iron 
and 184 mg./amp. hr. for nickel; therefore, these anodes 
cannot be-used. 

Next, we will describe the electrolysis method and its 
conditions; 

Electrolysis meth0d.——We can use either of the fol 
lowing methods: A method of passing the electrolyte 
from thecathode compartment-to the anode compartment 
bythe mercury cell preventing the mixing of anolyte and 
catholyte by means of a porous diaphragm like asbestos, 
or a method of passing the electrolyte from an inter 
mediate compartment to the anode compartment and 
cathode compartment respectively by the diaphragm cell 
separating the anode, intermediate and cathode compart 
ments by a porous diaphragm like two sheets of asbestos, 
using iron or nickel as cathode, or a method of passing 
the electrolyte to the anode compartment and cathode 
compartment, respectively, by the diaphragm cell, divid 
ing the anode and cathode compartments by a diaphragm 
of a small permeability likemicro porous unglazed porce 
lain diaphragm, using iron or nickel as cathode. We 
consider the mercury cell the best method whether it be 
a horizontal mercury cell, vertical mercury cell or verti 
cal rotating cathode cell. 

Regarding the electrolysis conditions, it was considered 
necessary heretofore that an extremely low current den 
sity, low acetic acid salt concentration and high tempera 
ture of the electrolysis cell must be employed to yield 
acetic acid. This invention, however, obtains satisfac 
tory results with the materials mentioned above under 
the usual conditions of industrial electrolysis, as com 
monly in the electrolysis of sodium chloride. 

Regarding the concentration of the electrolyte and the 
temperature of the electrolytic cell, the electro-conductiv 
ity of an aqueous solution of sodium acetate is compara 
tively smaller than that of an aqueous solution of sodium 
chloride; therefore, the concentration and temperature are 
desired to be as high as possible in order to decrease the 
cell voltage. 
We investigated the effect of the electrolyte concentra~ 

tion and the cell-temperature on side reactions, for in 
stance the Kolbe reaction and Hofer-Mocst reaction, with 
in the range of industrial electrolysis conditions, and we 
found that there was only a little e?ect within the range 
of concentration of ‘200-400 g./l. as CHsCOONa and 
temperatures of 30~80° C. Regarding the temperature, 
the durability of the lining materials of the electrolytic 
cell must be considered, and we found that the ebonite 
lining now generally in use gave no trouble within said 
temperature range. In view of cell voltage, material of 
electrolytic cell lining and electrolytic ‘operation, a tem 
perature ranging from 40 to 80° C. is practicable. 

Regarding the concentration of the obtained acetic acid 
and its decomposition degree, the decomposition degree 
of the anolyte and the concentration of the obtained 
acetic acid are not parallel because the electrolyte intro-_ 
duced into the cathode compartment can ‘be partly over— 
?owed from the cathode compartment instead of ?owing 
into the _anode compartment as seen in the mercury cell. 
That is, by controlling the amount of over-?owing catho 
lyte, the concentration of acetic acid can be raised, re 
gardless-of the concentration of undecomposed sodium 
acetate in the anolyte. The electric current efficiency is 
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4 
not much in?uenced by the concentration of the obtained 
acetic acid, but the. anodicl-attack is increased with in 
creasing concentration. l'n consideration of this result 
and the separation of acetic acid in the anolyte—for ex 
ample, by a solvent extraction method-it is desirable that 
the operating concentration of the obtained acetic acid 
is about l00~1l0 g./l. But when there is no over?ow of 
the catholyte, the efficiency of the electric current is re 
markably decreased at a decomposition degree ofabout 
60%, and thBI'CfOI‘Q'thC most preferable decomposition 
degree is less than 60% of the total decomposition degree. 

in view of the capacity of theelectrolytic cell (or ves 
sel), the density of the electric current is desired to be 
as large as possible. When using an anode according to 
this invention, the side-reaction has little in?uence, ‘and 
therefore does not a?‘ect the yield of materials in the 
range of current densities of 5-—30 amps. per square deci 
meter, but when a high electric current density is used, 
the bath‘voltage rises and the anodic attack increases. 
Therefore, a current density of about 10 amps. per square 
decimeter of anode surface is the most preferable. The 
bath voltage slightly depends on the electrolysis method 
and its conditions, but its preferred value is about 4.5~5.5 
volts within the range of said current density. 
The above description relates to sodium acetate. How 

ever, this invention is not limited to sodium acetate and 
is applicable to the electrolysis of other alkali salts-for 
example, sodium, potassium and lithium—of fatty acids 
‘of the formula R-COOH where R is an alkyl group com 
posed of 1-3 carbon atoms. 
The following examples illustrate the method of the in~ 

vention for recovering acetic acid and caustic soda from 
an aqueous solution of sodium acetate. 

Example 1 

Using an aqueous solution of 300 g./ 1. of re?ned so 
dium acetate as the electrolyte, dividing the anode com~ 
partment and cathode compartment by a diaphragm to 
prevent the mixing of anolyte and catholyte, using the 
perforated plate of No. 1 stainless steel as anode, and 
mercury as cathode, under conditions where the cell tem 
perature was 50—60° C., the current density is 10 amps. 
per square decimeter of ‘anode surface so as to make the 
total decomposition degree of sodium acetate about 25% 
and the concentration of sodium amalgam about 0.1%, 
in a vertical rotating cathode mercury cell, the electrolysis 
was carried out continuously by an anolyte current sys 
tem so as to ?ow the electrolyte continuously into the 
cathode compartment, about 50% of which over-?owed 
from the cathode compartment and the remainder diffused 
into the anode compartment through the diaphragm from 
the cathode compartment. The results were as follows: 

Cell voltage—5.3 volts 
Concentration of obtained acetic acid—-—107.4 g./l. 
Anodic current e?iciency-—-9l.5% 
Anodic attack—l4 mg./amp. hr. 

Example 2 

When the electrolysis was carried out under conditions 
where the whole electrolyte was passed from the cathode 
compartment to the anode compartment through the 
diaphragm and magnetite was used as anode, under the 
same conditions as described in Example 1, we obtained 
the following result: 

Current voltage—5.5 volts 
Concentration of obtained acetic acid-105.5 g./l. 
Anodic current e?iciency—92% 
Anodic attack-4.7 mg./ amp. hr. 

What we claim is: 
l. A process for recovering fatty acid and alkali from 

an alkali metal salt of a fatty acid which comprises elec 
trolyzing an aqueous solution of an alkali metal salt of 
a fatty acid of the formula of R—COOH, where R is an 
alkyl group composed of l—3 carbon atoms, with an anode 
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consisting of a member of the group consisting of acid 
proof stainless steel and magnetite, and with the anode 
compartment separated by diaphragm, under electrolysis 
conditions of current density of 5-30 amps. per square 
decimeter of anode surface, temperature of electrolyzing 
cell of 40-80” C., concentration of alkali metal salt of 
fatty acid of ZOO-400 grams per liter and a total decom~ 
position degree of less than 60%. 

2. A process for recovering fatty acid and alkali from 
an alkali metal salt of a fatty acid which comprises elec~ 
trolyzing an aqueous solution of an alkali metal salt of a 
fatty acid of the formula of R-COOH, where R is an 
alkyl group composed of 1-3 carbon atoms, with an anode 
consisting of acid-proof stainless steel, and with the anode 
compartment separated by diaphragm, under electrolysis 
conditions of current density of 5-30 amps. per square 
decimeter of anode surface, temperature of electrolyzing 
cell of 40-80" C., concentration of alkali metal salt of 
fatty acid of 200-400 grams per liter and a total decom~ 
position degree of less than 60%. 

3. A process for recovering fatty acid and alkali from 
an alkali metal salt of a fatty acid which comprises e1ec~ 
trolyzing an aqueous solution of an alkali metal salt of a 
fatty acid of the formula of R-COOH, where R is an 
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alkyl group composed of 1-3 carbon atoms, with an anode 
consisting of magnetite, and with the anode compartment 
separated by diaphragm, under electrolysis conditions of 
current density of 5-30 amps. per square decimeter of 
anode surface, temperature of electrolyzing cell of 40-80° 
C., concentration of alkali metal salt of fatty acid of 
200-400 grams per liter and a total decomposition degree 
of less than 60%. 

4. The process as de?ned in claim 2 wherein the alkali 
metal salt of a fatty acid is sodium acetate. 

5. The process as de?ned in claim 3 wherein the alkali 
metal salt of a fatty acid is sodium acetate. 
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