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cases, only the broad claim and the
claim for the alcohol found to be
inoperative would be invalidated,
but the specific claims for the other
alcohols would still stand.

Claims for a new product must
define the product by its properties,
and not by the process of mak-
ing it.

The inventor must file an oath
with his application, stating that
he believes himself to be the first
inventor, etc.

While the law does not require
an inventor to apply for a patent
within any specified time, it is for
his own interest to file as promptly
as possible. Delay will afford op-
portunity for a second inventor to
file ahead of the first inventor, and
if publication or public use occurs
two years before filing he cannot
secure a patent.

The Patent Office then makes an
examination of the application and
searches their files of U. S. pat-
ents and foreign patents and also
their library for publications bear-
ing on the subject. These are cited
to the applicant with the examin-
er’s reasons for rejecting the
claims. The first action by the
Patent Office is almost invariably a
rejection.

The applicant or his attorney
then files amendments to put the
claims in condition to avoid the
references cited and to meet the
ideas of the examiner as far as is
consistent with the applicant’s idea
of the invention. No new mat-
ter, however, can be inserted by
amendment after an application is
once filed,

After one or more rejections and
amendments the application will
either be allowed or finally reject-
ed. In this action the examiner is
virtually the opposing attorney, act-
ing in the interest of the public,
and also the judge and jury.

If the applicant does not respond

F1ECTROLYSIS OF SOAD

Introduction
N the search for raw materials
for preparation of useful suf-
fated products, an effort was
made to obtain high molecular al-
cohols and olefines by electrolysis
of soap solutions.

Upon passage of an electric cur-
rent through a solution of -a salt
of a carboxylic acid, hydrogen ions
are reduced to hydrogen at the

to an action of the Patent Office
within six months, his application
becomes automatically abandoned.
It may, however, be revived under
certain conditions,

If after allowable claims are
found the examiner finds another
application or patent with allow-
able claims covering the same mat-
ter, an interference may be de-
clared, after which it is necessary
to determine which inventor first
conceived the idea and reduced it
to practice. This involves intri-
cate legal procedure, taking of tes-
timony, often in several different
cities, etc., and may cause great
delay in issuing a patent, and also
great expense to the applicant.

Appeals may be taken from the
action of the Primary Examiner
or the Examiner of Interferences,
first to the Board of Appeals and
then to the courts.

If, after issue, a patent is found
defective, through inadvertence, ac-
cident, or mistake, it may be
corrected by a so-called ‘“‘reissue”
which then replaces the original
patent but expires on the same date
as the original patent would have
expired.

Licenses and Assignments

A patentee may assign his whole
interest or a part of same to. an
assignee, and the owner of the pat-
ent may issue licenses of various
kinds. These may be exclusive or
non-exclusive, may be limited to
a certain territory, or a certain
period, or for use in a certain field,
or in other ways. They may or
may not involve the payment of
royalty which may be in a lump
sum or proportionate to the ‘use
of the patent.

Such assignments or licenses may
cover the manufacture, use and
sale of the product, or perhaps only
the manufacture and sale but not
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cathode, while anions of the salt

are oxidized at the anode, yield-:

ing carbon dioxide and a mixture
of organic oxidation products, in-
cluding alcohols, olefines and sat-
urated hydrocarbons. Various the-
ories for the mechanisms of the re-
actions at the anode have been pro-
posed. Since a definite decision
between these suggested mechan-
isms is not possible, the simplest
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the use, or they might cover the
sale but not the manufacture, etc.
The license may or may not in-
clude the right to sue infringers
and retain any recoveries. These
matters are all covered in the li-
cense contract.

Infringement

When the owner of a patent
learns or suspects that his patent is
being infringed, the usual procedure
is first to serve formal notice on
the infringer, telling him to cease
infringing. Failure to do so will
be followed by suing the infringer
in court. The suit must be in a
United States District court and
will be for an injunction to re-
strain the infringer from continu-
ing his practice and usually for
an accounting of the profits de-
rived from the infringements, and
sometimes for triple this amount
in damages. Such litigation, es-
pecially if carried through the Cir-
cuit Court of Appeals, may be ex-
tremely costly and for this reason
a patentee of small financial means
is seriously handicapped in fight-
ing a powerful infringer unless his
patent is of great importance and
value so that he can secure finan-
cial assistance.

If the patented article is marked
with the number and date ‘of the
patent, damages are collectible
from the beginning of the infringe-
ment, but if not so marked dam-
ages can usually be collected only
from the date of serving notice.

This discussion is not intended
to be complete, but only to state
some of the more important mat-
ters of interest to a chemist, and
it should be borne in mind that
exceptions occur to all rules, and
this is especially true in patent mat-
ters. The advice of an experienced
attorney is indispensable to a
would-be patentee.

SOLUTIONS

equations which represent the total ,

cell reactions are used as bases for

calculations in this investigation.

(1) 2 RCH.CH:COOK + 2H:Q + 2F =
RCH:CH: - CH:.CH:R + 2 KHCOs + H:

(2) RCH:CH:COOK + H:O + 2F =
RCH.CH.0H 4 KHCO:; + H:

(3) RCH:CH:COOK + H:0 + 2F =
RCH = CH: + KHCO: + H:

Equations (1), (2) and (3)
show the main cell reactions. Equa-
tion (1) represents the familiar
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Kolbe Reaction, i.e., formation of
hydrocarbons of the type R-R, by
union of residues from two mole-
cules of the salt, RCOOK. (In
the equations RCH,CH, is used in-
stead of the usual R in order that
R shall have the same significance
in all equations as in equation (3)).
H. Kolbe? discovered this reaction
in 1849 when he attempted to iso-
late the free methyl radical in the
gases liberated during -electrolysis
of alkali acetates, but found instead
that the chief constituents of the
anode gases were ethane and car-
bon dioxide. Methyl acetate, ethyl-
ene, formaldehyde and other com-
pounds were identified as minor
constituents in the products. Salts
of other low or high molecular car-
boxylic acids gave similar results.

Equation (2) represents forma-
tion of the alcohol, contain-
ing one less carbon atom than
the original salt. These alcohols
are formed by oxidation, not re-
duction, of the soap anions. Hofer
and Moest are usually credited with
the discovery that alcohols can be
prepared by electrolysis of salts
of carboxylic acids. Some earlier
investigators had found small
amounts of alcohols in products
of electrolysis of such salts;®
others had sought but failed to
detect alcohols. Hofer and Moest’
in 1902 reported that methyl al-
cohol was obtamed as the main
product from electrolysis of alkali
acetates if appreciable -amounts of
inorganic salts, particularly bicar-
bonates or perchlorates, were pres-
ent in the solutions. They pointed
out that previous investigators must
have obtained appreciable amounts
of alcohols since bicarbonates
formed during the electrolyses
would lead to formation of the al-
cohols. Alcohols were obtained by
Hofer and co-workers from salts
of other low molecular carboxylic
acids, but based on results of their
work, it has been stated that in
the presence of these inorganic
salts, the lower atiphatic acids yield
as the main product the primary
alcohol, while as the molecular
weight increases the per cent of
alcohol formed decreases till the
reaction practically stops at valeric
acid.®

Equation (3) shows formation
of the olefines, which like the al-
cohols contain one less carbon atom
than the original salt. Thus both
the alcohols and the olefines from
ordinary soaps contain an odd
number of carbon atoms in the
molecule. Small amounts of alde-
hydes obtained are assumed to be
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formed by oxidation of the alcohol
as shown in equation (4).
(4) RCH:CH:0H + 0 = RCH:CHO + H:0

Since only about 1 to 5 per cent
aldehydes were usually obtained in
this study, it is unimportant for
present purposes whether or not
this assumption is true. It will
be noted that in each reaction shown
in equations (1) to (3) inclusive,
upon passage of two Faradays of
electricity, one mole of oxidation
product and one of hydrogen are
formed. The KHCO, shown in
the equations is formed by union
of potassium hydroxide formed at
the cathode with the carbon dioxide
liberated at the anode, unless acid
is added periodically during the
electrolyses.

With the exception of the pat-
ent based on the present investiga-
tion, no attempt to prepare high
molecular alcohols by electrolysis
of soap solutions has been report-
ed. Most investigators have elec-
trolyzed soap solutions only in or-
der to obtain high molecular hy-
drocarbons by the Kolbe Reaction,
and have merely mentioned other
products as troublesome impurities.
In the most thorough study of elec-
trolysis of soap solutions reported,
J. Petersen” obtained mainly hydro-
carbons of the type R-R, formed
by union of residues from two
molecules of soap by the Kolbe
Reaction. No olefine was obtained
from, saturated soaps and alcohols
were not mentioned, although this
work was reported four years after
Hofer and Moest reported good
yields of alcohols from electrolysis
of salts of low molecular carboxylic
acids.

The most definite evidence for
formation of high molecular alco-
hols in the early literature was
the identification by Petersen® of
unsaturated alcohols in products of
electrolysis of potassium undecyle-
nate or of potassium oleate. How-
ever, it was stated definitely that
these alcohols were minor constit-
uents, and that the main products
were diolefines of the type R-R,
formed by the Kolbe Reaction. Ole-
fines of the type shown in equation
(3), i.e., those containing one less
carbon atom than the original soap,
were obtained in small amounts
also.

Experimental Method

In the present work, soaps were
electrolyzed under various condi-
tions. Unless otherwise stated, the
following conditions were used: (a)
potassium soaps of hydrogenated
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coconut oil were used, (b) tempera-
tures of solutions were maintained
at 50° C., (c¢) reflux condensers
were used to prevent evaporation
of low molecular alcohols, (d) the
solutions were stirred, (e) dia-
phragms were not used, and (f) a
copper coulometer was used for
measuring the quantity of elec-
tricity passed through the cells.

Upon completion of the electrol-
yses, most of the organic oxida-
tion products were on the sur-
face of the soap solutions and
could be separated easily. In an
effort to recover all of the prod-
ucts, they were extracted froin the
aqueous-alcoholic soap solutions by
means of petroleum ether. After
it was found that the products had
saponification values varying from
about O to 80, the esters present in
subsequent products were saponi-
fied by heating with alkali before
the recovery by extraction with
petroleum ether. There was some
loss of the more volatile alcohols
and olefines, particularly the Iat-
ter, during evaporation of petro-
leum ether from the extracted ma-
terials.

Instead of trying to isolate the
constituents from the products, the
compositions were usually calculat-
ed from results of chemical an-
alyses of the mixtures. Using
equations (1) to (4) inclusive and
a few simple assumptions, it is
possible to calculate, to the right
order of magnitude, the amounts
of alcohols, olefines and aldehydes
in a product from the hydroxyl,
jodine and carbonyl values of the
product and the characteristics of
the original fatty acids.*

*The amount of olefines was calculated
by the following method:
IS welght of product,

Is {odine value of product,

it

A grams alcohols in product, cal-
culated from hydroxyl value,

1s = calculated iodine value of the
alcohols,

D = grams aldehydes in product, cal-
culated from carbonyl value,

Ip — calculated iodine value of the
aldehydes,

O = grams olefines in product,

Io — lodine value of the olefines,

H = grams hydrocarbons of the type

R-R,
In — iodine value of these hydrocar-

bons.
Is§ = TaA + IpD + IoO + IsH
Substituting S — (A4+O0+4 D) for H
and solving for O,
(Is — Ix)S + (Jm—I)A + (Is—Ip)D

(To — Im)

Since Ia, Io, Ip and Im were calculated
from the iodine value of the fatty acids,
Is and S were determined, and A and D
were calculated from hydroxyl and car-
bonyl values, respectively, the amount of
olefines could be estimated. While this
calculation is based on the assumption
that the products consist entirely of alco-
hols, olefines, aldehydes and hydrocarbons
of the type, R-R, and that soaps of all
molecular weight are oxidized at the same
rate, the calculated amount of olefines
are of the right order of magnitude even
if the assumptions are not strictly true.
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Effect of Anode Materials

The first experiments in the pres-
ent work gave the key to the ex-
planation for the failure of pre-
vious investigators to obtain ap-
preciable amounts of alcohols from
electrolyses of soap solutions. Soap
solutions containing potassium bi-
carbonate were electrolyzed with
smooth platinum and with graphite
anodes under only moderately well
controlled conditions. The prod-
ucts from platinum anodes were
solid and those {rom graphite
anodes liquid at room temperature.
Yields were too small for accurate
analyses, but approximate analyses
showed that the products from
graphite anodes contained much
higher percentages of alcohols and
olefines than those from platinum
anodes. Table I shows the results
of similar experiments under more
accurately controlled conditions.

Electrolyses of Table I were car-
ried out in cells that were similar
except for the material used as
anode. The first two columns are

are obtained with graphite anodes
and in some cases even higher
amounts. The failure of previous
investigators to obtain appreciable
amounts of alcohols and olefines
is at least partially due to the fact
that they used only smooth plati-
num anodes.

A number of other anode ma-
terials were tried but none gave
as good results as graphite. Plati-
nized platinum anodes gave low
yields of high alcohol and olefine
content, but the main anode reac-
tion was evolution of oxygen, sug-
gesting that the difference between
results with various electrodes are
related to the character of the elec-
trode surface and are influenced
by the same factors that influence
oxygen overvoltage.

Effect of Inorganic Salts

Another important factor is the
presence of inorganic salts in the
soap solutions. Inorganic salts in
general aid in two ways: (a) they
lead to a higher content of alcohols

TABLE 1

Comparison of Graphite and Platinum Anodes in Electrolysis of Coconut Oil Soap
Spolution contained 14% soap*, 5% KClOs and 20% formula No. 30 alcohol**

Smooth Smooth
Anode Material Graphite Platinum Platinum

Area of face of anode inem?................0onntn 16.5 16.5 6.5
Potential in VOIES ......covceirmunnnenceneiiieenns 5.0 5.0 7.0
Average current in amperes ..............-...- 2.44 1.46 3.05
Current density, amperes/dem:®.................. 14.8 3.85 18.6
Grams product per Faraday ............cccovevenn 54.7 45.0 40.8
Hydroxyl value of product ......... ...c.cooienins 94.8 7.4 86.9
Todine value of product ...........cociiiiieniiinn 2.6 34.7 25.9
% Alcohols in product ......c..oov teiiriiiaiens 30.4 24.8 27.9
% Olefines in product ...........c.veveivnnnnnnn- 38.5 14.3 8.7
% Alcohols + Olefines .....vvivevinieeiiiarcnnnnes 68.9 39.1 36.6

*Saponification and lodine values of the fatty acids were 269.3 and 9.9, respectively.

**[J, S. formula No. 30 alcoho! is 100 gallons of 95% ethyl alcohol plus 10 gallons pure
methyl alcohol.

results from two cells run in par-
allel; the data of the third column
were obtained from another elec-

and olefines in the products, and
(b) they lead to much higher elec-
tric current with a given potential

trolysis in the cell used in obtain-
ing the data of column two, and
are included to show that the dif-

and thus to greater yields from a
given amount of electric energy.
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Hofer and Moest reported that it
was essential to have inorganic salts
present to obtain a good yield of
alcohols from electrolysis of salts
of carboxylic acids. In the pres-
ent work, however, the presence of
these salts was definitely of second-
ary importance compared to the
composition of the anode. Even
in the absence of inorganic salt,
electrolysis of a 15 per cent soap
solution containing 15 per cent
formula No. 30 alcohol yielded a
product calculated to contain 39 per
cent alcohols and 18 per cent ole-
fines. As this was the lowest yield
of alcohols and olefines obtained
in any experiment with graphite
anodes, every inorganic salt tried
was beneficial in increasing the con-
tent of alcohols 4 olefines in the
products. Differences between salts
were often small and probably not
significant in some cases. How-
ever, perchlorates and chlorates
were among the most efficacious
while bicarbonates and chlorides
were among the least. Alkalies
often led to good products, but
yields were low due to evolution
of oxygen.

Effect of Low Molecular
Alcohols

Another factor was even more in-
fluential than inorganic salt in lead-
ing to good yields, namely, the pres-
ence of low molecular alcohol in
the soap solutions. Petersen” used
ethyl alcohol to prevent foaming
of soap solutions during electrolysis.
It is even more important because
it leads to a higher current with a
given potential and thus to greater
yields based on electric energy. For
example, in electrolysis of solutions
containing 14 per cent soap and 5
per cent KC10, with graphite elec-

ferences in the first two experi-
ments are not due to difference in

TABLE II

Effect of Varying Concentration of Ethanol in Soap Solutions Subjected to Electrolysis.
(a) Solutions containing 2% KClOs

current density. While the per % No. 30 % Alcohols % Olefines % Alcohols  Grams Product
cent of alcohols in the product Alc40hol in P:;)duct in I;xéoduct + Oslleﬁnes per F:;-aday
obtained from the graphite anode 6 47 33 80 16
was not appreciably higher than o 5 Y Tt i
percentages obtained with plati- B 3¢ 3 (4 iy
num anodes in these particular 25 33 41 74 56
experiments, the per cent alcohols ¥ 3 ] - H

-+ olefines was. Under some con- 40 35 37 72 40
ditions lower percentages of alco- 5 % % & S
hols and olefines than those ob- FH 28 9 i 3
tained in these experiments have 65 24 37 61 24
been obtained from platinum 44 o Solutions confaining 4.4% KClO: 10
anodes, but under no conditions &8 % 2 " #
tried has a product containing less (¢) Solutions containing 2% KCIO,

than 57 per cent alcohols 4 olefines 1 3 3 n b
been obtained from graphite anodes. 20 i 3 (4] 32
Under most conditions, between 70 30 35 38 13 20
and 80 per cent alcohols - olefines » 89 5 " 1

41



february, 1937

oil &« soap

trodes at a potential of 5 volts,
using the same cell successively for
solutions containing 0 and 20 per
cent formula No. 30 alcohol, the
use of 20 per cent alcohol in the
soap solution led to a 5 fold in-
crease in current with a given po-
tential and to a yield 26 times
as great as that obtained in absence
of alcohol from the same quantity
of electricity. However, the solu-
tion containing no ethyl alcohol did
yield a small amount of product
containing 53 per cent alcohols and
23 per cent olefines.

The effect of varying the concen-
tration of ethanol is demonstrated
by the data of Table II, which were
obtained by electrolyzing solutions
containing 12 per cent soap and
the indicated amount of formula
No. 30 alcohol at 50° C., using
graphite electrodes.

These data show that up to about
20 per cent ethanol, yields based on
quantity of electricity increased, the
per cent alcohols in the product de-
creased and the per cent olefines
increased. As the per cent alcohol
increased from 4 to 65 per cent,
the per cent alcohols 4 olefines
gradually decreased, but the yield
per Faraday first increased and then
decreased, with a maximum yield
at about 20 per cent ethanol.

Results of electrolysis of solu-
tions containing 15 per cent soap, 5
per cent KC1O, and 10 per cent
low molecular alcohol given in Ta-
ble III show that other low mole-
cular, monohydric alcohols gave re-

TABLE 1V.
Electrolyses of Soap Solutions Containing Various Alcohols with Graphite Electrodes.
Solutions contained 12% soap and 2% KCIOs.
(a) Using isopropanol.

% . Alcohol Temperature Grams
in Soap of Soap % Alcohols % Olefines % Alcohols Product per
Solution Solution in Product in Product + Olefines Faraday

5 50 47 34 81 20
10 50 4 39 73 38
15 50 36 42 78 69
20 50 38 38 76 45
10 30 36 43 79 31
10 40 32 39 71 47
10 40 37 38 5 46
10 50 34 39 73 38
10 60 71 26

(b) Using n — butyl aicohol.

2.5 50 80 19
5 50 3 42 4 83
10 50 27 43 0 79
15 50 24 44 68 61
20 50 25 46 71 51
10 30 29 41 70 60
10 40 29 40 89 61
10 40 32 39 71 52
10 50 27 43 70 79
10 60 30 69 78
(c) Using methyl ether of ethylene glycol.

5 50 7 87 63
10 50 45 34 79 23
10 50 46 34 80 15
15 50 46 34 80 13
20 50 36 40 76 37

10 30 50 38 88
10 40 47 35 82 12
10 50 45 34 79 23
10 50 46 34 80 15
10 60 45 34 79 16
oae
fines (about 70 per cent), and Effect of Other Conditions

(c¢) monomethyl ether of ethylene
glycol gives low yields of high con-
tent of alcohols + olefines (about

Data of Table V show that the
composition of the products of elec-
trolysis is not affected greatly by

TABLE V.
Electrolysis of Soap Solutions at Various Temperatures.
Each value is the average of two electrolyses of solutions containing 12 4.
2% KCl0O: and 20% formula No. 30 alcohol with graphite electrosdes. € % soap,
Grams
. Products
Temloaera,ture Potential Current % Alcohols % Olefines % Alcohols . per
(°C.) (volts) (amperes) in Product in Product + Olefines Faraday
0 11.6 0.71
10 115 150 29¢ a7 e 13
20 10.0 2.38 36 37 73 19
30 10.0 2.60 32 40 72 65
40 7.0 2.49 31 42 73 63
5O 7.0 2.30 32 39 71 69
60 6.0 2.73 33 38 71 36
70 6.0 3.12 30 37 67 28

*Products obtained at 0° and 10° C. were combined in order to obtain enough product

for accurate analysis.

TABLE III

Electrolyses of Soap Solutions Containing Various Low Molecular Aleohols.
Graphite Electrodes—Temperature 50° C.

Alcohol in % Alcohols % Olefines % Alcohols  Grams Product
Soap Solution in Product in Product + Olefines pér Faraday
Methanol ..... 42 37 79 8
Ethanol (No. 3 41 36 71 32
n-Propanol 37 34 71 33
Isopropanol 35 39 74 38
n-Butanol ... .29 41 70 79
Monomethyl ether of ethylene
YEOL ot 34 79 19
Monoethyl ether of diethylene
glycol. ....iiiiiiiiiiiiiin, 35 82 12
sults similar to those obtained with 80 per cent). Mixtures of ethanol
ethanol. with butanol or with methyl ether

Each value in Table III is the
average of two electrolyses except
in case of methanol. There is a
trend indicating that up to butanol,
the yield increases but the per cent
alcohols in the product decreases
with increasing molecular weight of
the alcohol used. Results of a more
extensive investigation of some of
these alcohols are given in Table IV.

These data show that: (a) iso-
propyl alcohol gives results similar
to those obtained with ethanol,
(b)n-butanol gives high yields of
products containing only moderate-
ly high content of alcohols 4 ole-
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of ethylene glycol or of the latter
with butanol gave results inter-
mediate between those obtained with
the separate alcohols. Polyhydric
alcohols were not so effective as
monohydric alcohols.

changes in temperature but that
higher electric currents are obtained
from a given potential at the higher
temperatures, and that greater
yields from a given amount of elec-
tricity are obtained between 30 and
50° C. than at either higher or
lower temperatures.

At 0° or 10° C. a white organic
precipitate collected on the. anodes
and even at 20° C. some of the
potassium chlorate precipitated from
the solutions.

In studying the above and similar
factors, six cells were used simul-
taneously. In order to determine

TABLE VL
Reproducibility of Results in Different Electrolytic Cells.
Solutions contained 12% soap, 2% KClOs and 20% formula No. 30 alcohol.

% Aldehydes

in Product

2.4

pome
oo

6 .
AVerage.......vvsreirionnnons

Grams

% Alcohols % Olefines Product per

in Product in Produet Faraday
36.8 36.8 74.8
38.8 35.4 47.2
38.8 4.7 47.5
39.2 35.0 70.8
38.2 35.2 43.1
35.9 35.8 38.7
38.0 356.5 53.7
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whether differences found were
attributable largely to differences in
behavior of the cells, identical solu-
tions were electrolyzed with graph-
ite electrodes at 7 volts and 50° C.
with the results given in Table VI.

Obviously, the differences in com-
position of products from the vari-
ous cells were small; in fact, the
agreement was better than some-
times obtained in successive elec-
trolyses of similar solutions in the
same cell. Differences in yield were
large, but yields were of secondary
importance to composition of the
products at the time this work was
done. It is known that better yields
are obtainable in a cell of better
design.

Efforts to determine more than
one decomposition potential were
unsuccessful. When the applied
potential was gradually increased
from zero and the current noted
30 seconds after each successive in-
crease in potential, there was a
sharp increase in current with a
small increase in potential at a lit-
tle above 2 volts. If the solutions
contained ethy! alcohol, the current-
potential curve was practically a
straight line above this decomposi-
tion potential, the slope of the
curve being greater the higher the
temperature. In absence of low
molecular alcohol, the current con-
tinued to rise only until a potential
of 3 or 3.5 volts was reached and
then decreased slightly while the

potential increased to high values,
perhaps due to collection of fatty
acids on the anodes. Analysis of
products from electrolyses at vari-
ous potentials gave no indication
that decomposition potentials could
be obtained by this method or that
composition could be varied appre-
ciably by choice of potentials.
When a diaphragm was used to
separate anode and cathode compart-
ments, no organic products of elec-
trolyses were found in the cathode
compartment and the products from
the anode compartment were prac-
tically the same as those obtained
from cells without diaphragms.
The material used as cathode had
no effect on the composition of
the products. The following fac-
tors had only minor effect on the
composition of the products com-
pared to the effect of the material
used as anode: current density, con-
centration of soap, concentration
and kind of inorganic salt, mixtures
of salts or salts and alkali, ratio
of soap to salt, periodic addition
of fatty acids, soap, mineral acid
or other material, maintaining a
constant pH at various values be-
tween 6.5 and 11.0, design of cell,
etc. Soaps other than coconut oil
soap, such as those from pure
lauric acid, pure myristic acid, com-
mercial stearic acid, commercial red
oil, etc., also yielded products cal-
culated to contain 70 to 80 per cent
alcohols -} olefines of one less car-

oil & soap

bon atom than the original soap.
(Unsaponifiable material was ex-
tracted from the red oil soap be-
fore the electrolyses.)

The fact that soaps from indi-
vidual fatty acids gave about the
same results as the soaps from
commercial oils indicates that the
assumption made in the calcula-
tions is not greatly in error.

Summary

It is not thought that the elec-
trolytic reactions are simple, nor is
it thought that the types of com-
pounds discussed are the only ones
in the products of electrolysis. Al-
though the calculated compositions
are not precise, they are of the
right order of magnitude, and good
yields of products consisting main-
ly of alcohols and olefines are ob-
tained by electrolyzing with graph-
ite anodes a soap solution, prefer-
ably containing appreciable amounts
of an inorganic salt and a low
molecular alcohol.
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LEDORT OF THE
CLYCERIN ANALYSIS COMMITTEE

OR some time the Glycerin An-
alysis Committee has been in-
active. It is now proposed to re-
open the subject with a survey of
existing methods of glycerin analy-
sis, comprehensive enough to in-
clude:
1. Determination of the glycerin
yield of fatty oils.
2. Analysis of lyes, sweet wa-
ters, efc.
3. Analysis of crudes and inter-
mediates.
4. Analysis of finished glycerins,

including detection and esti-
mation of impurities.

Such a program obviously will
require several years for its comple-
tion. Fortunately we have as a
basis the excellent work of the In-
ternational Committee whose meth-
ods have stood the test of daily use
for nearly a quarter century. Most
of these methods can be adopted
with little or no change whatever.

During the coming year it is pro-
posed to confine our work to a study
of the dichromate process and the

determination of the glycerin yield
of fatty oils. Suggestions and as-
sistance from anyone interested will
be very welcome.
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