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To all whom it may concern.:

Be 1t known that we, Orazio L.ugo and
HusoN 1. JACKSON, citizens of the United
States of America, and residents of New York
city, in the county and State of New York,

have invented a new and useful Improvement

in the Method of Electrolytic Treatment of
doap-liyes for the Production of Glycerin and
a Caustic Alkali and for the Purification of
Glycerin, of which the following is a specifi-
cation.

After the saponification of the fats in the
manutacture of soap and the elimination of
the solids formed—such as sodium or potas-
sium oleate, 3(NaC,H,,0,,) sodium or potas-
sium stearate, and sodium or potassium pal-
mitate—thereisremaininga liquor commonly
known as ‘“soap-lye,” which contains some
free alkali, sodium or potassium hydrate,
some fats which are the glycerides of the fatty
aclds stearie, oleie, palmitie, &ec., free glye-

-erin, which was liberated by the saponifica-

tion of the fats with a caustic allkali or wa-
ter, some of the fatty acids themselves, some
impurities, including albuminoidal matters,

and from eight to ten or twelve per cent. of
salt sodium chlorid, which was added to the

soap solution to prevent solubility., Owing
to the value of some of these constituent sub-
stances of the lye solution—namely, the glye-
erin,free and in combination, andthe alkaline
hydrate or the alkaline salts—it has been the

endeavor of scientists and manufacturers to

discover a method and devise an apparatus
by the use of which these by -products of
value could be eliminated and recovered sep-
arately and in a state of purity, to be again
utilized for the manufacture of soap or put
respectively, upon the market.

The ObJGCt of this invention is to extract
all of the free alkali, decompose the alkaline
salts with the extraction of the caustic alkali
thus set free, the clarification of the lye solu-
tion (the glycerin-containing solution) by the
precipitation of the albuminoidal matters and
other impurities, and the decomposition of
the glycerin-containing compounds, setting
free alarger amount of available glycerin, ob-
viating the use of all chemicals, rendering the
solution sufficiently clear and pure that glyc-

crin 18 obtained with but little discoloration.

after one distillation, and of such purity that
it will be available for all practical uses, es-
pecially for the purpose of nmmlfactmmﬁ ni-
troglycerin or ‘“high explosives” with S&mh

The further ob,fect of this invention is to
render useful and of value the large amount
of soap-lye which is nowsubstantially a waste
product.

It has been tried to treat this soap-lye with

various reagents and then distil for the pro-
duction of ﬂlyeenn but this has been ac-
complished with only partial suceess, obtain-
ing but a part of the available glycerin, owing
to the presence of impurities. These impu-
rities are the glycerin compounds which have
not been decomposed, the alkalies or alkaline
salts, and the albuminoidal matters, the lat-

ter especially causing decomposition during

distillation and condensation accompanied

with the formation of acroleine and acrilic
-acid with the corresponding loss of glycerin.

When the glycerin-containing solution is in
this impure condition, as it is after the ordi-
nary treatment with reagents and the subse-
quent filtration, 1mp111*1tles are carried over
during distillation which materially reduce
the valuen of the distillate and render it unfit
for the production of high explosives, a pur-
posefor which the major portion of glycerin is
used. Theseimpurities,being almostentirely
in solution, cannot be ehmm&ted by bone-
black 1t1*at1011 and only partially by a redis-
tillation, as they are ‘‘carried over” by the
steam along with the vaporized glycerin,
Bone-black
tion; butoften the per cent. of purity is less-
ened rather than increased, as the glycerin
takes up other impurities Gontamed in the
bone-black. By the distillation of the lye so-
Iution in such a stateof impuritya large and
troublesome “‘foot” 1s left which e:emnot be
utilized and which seriously hinders success-
ful distillation, and, owing to some extent to
chemicals used and impurities not decom-
posed or eliminated, crustations are formed
upon the heatmﬂ tubes and apparatus which
causeinefficiency of the steam used and often
necessitate closmn down in order to remove
them. This 1s a serious drawback toward
economical WOlLlllﬁ‘ |

The glyecerin obtmned from Lhe Solutlon

filtration removes the discolora-
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erin compounds decomposed,

be practically entirely done away with.

[,

under the present mode of working is of a
most erude quality and very dark in color,
owing to the non-removal of the impurities.

Thereis alarge amount of crude condensed
oglycerin produced which is too impure for
use in the manufacture of high explosives,
and heretofore the refiners have been com-
pelled to resort to redistillations in order to
obtain a product of sufficient purity for all
uses. The impurities in this glycerin are
albuminoidal and coloring-matters, a caustic
alkkall, and alkaline-glycerin compounds.

By the use of our electrolytical process the
alkalies arve extracted and the alkaline-glye-
with the ex-
traction of the caustie alkali and setting free
of the glycerin, which now becomes available,
and the albuminoidal and coloring-matters
rendered insoluble and removed by {iltration.
The glycerin is now of such purity that 1t 1s
adapted for any use without subsequent dis-
tillations. "T'he color is changed from a dark
brown to a light straw-yellow and the glyc-
erin rendered perfectly transparent.

By the use of this method for treating soap-
lyes for the purpose of distilling for the pro-
duction of glycerin we obtain all the caustic
alkkall in the solution, with the exeception of
about two-thirds of that contained in the salt,
NaCl, which salt i1s only partially decom-
posed, and the value of this caustic alkali
obtained practically pays for the eleetrolyt-
ical working of the process. All of the chlo-
rid of sodium compound could be decomposed
and the caustic soda obtained without injury
to the remainder of the electrolyte solution;
but carrying the eleetrical treatment to such
an excess does unot prove to be of economical
advantage, as all of the glyeerin compounds
have already been decomposed and the prac-
tically complete precipitation of the albuni-
noidal and coloring-matters accomplished.
The solution is rendered clear and bright
when sent to the still and 1s neutral to litmus
test. The electrolytical treatment is discon-
tinued when the neutral pomt is reached,
when the solution will be then found clear
and transparent. The distillate (glycerin)
obtained from this solution will be practically
pure and free from all discoloration after one
distillation and be applicable for any and all

purposes.

The foot left from the distillation of the
lye solution after treatment by this process
is composed almost entirely of salt, (sodium
chlorid,) all other impurities hm*mf bheen
eliminated, and 1s of such purity that it can
be again used in the manufacture of soap.
It will be found that the crustations so gen-
erally found upon the heating-surfaces and
upon the still or condensing apparatus will be
almost entirely avoided, and the necessity of
cleaning for the removal of such coatings will
This
will be found to be of great practical advan-
tage and a material aid toward economical

| pounds are decomposed,
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| operation and efficiency of the amount of

steam used.

The result of this electrolytical process and
the changes and decompositions that take
placeare practically as follows: The solution
containing the glyveerin or the lye solution 1s
the electrolyte and is in contact with the
anode, which is composed of metallic zinc.
The cathode may be of lead or iron and 1s 1m-
mersed in water, which is separated from the
electrolyte solution by means of a porous me-
dium or diaphragm. This diaphragm and &
form of appartus will be deseribed tarther on
in this specification. Eleetrical connections
are made and the constant electric ecurrent is
forced to flow from the zine anode through
the eclectrolyte solution, the porous dia-
phragm, and the water to the cathode. The
result follows, viz: Allthe{rce caustic sodain
the electroly ¢ is decomposecd by the action ol
the electric current, and the sodium 18 at-
tracted to the cathode, where 1t immediately
becomes oxidized by taking up one atom ol
oxygen from the water, forming oxid ol so-
dium. This combines with one molecule ol
water,forming sodinm hydrate orcaustic soda.
If potassium should be present, the action
would Dbe similar. The alkali-glyeerin com-
being electrolytes,
and the caustie alkall also found in solution
at the cathode. The glycerinbeingset {reein
the eleetrolyte solution, compounds of a caus-
tic alkali and a fatty acid, which have not
been taken out in the manutacture of soap
or saponifications, are decomposced with the
cxtraction of the caustic alkall, as deseribed.
A part of the sodium chlorid 1s also decom-
posed with asimilarvesult. Thealbuminoidal
matters are precipitated and the electrolyte
solution has now become perfectly clear and
is neutral, orthe treatment may be continued
until slightly acid. It is also filled with a
flocculant precipitate. The solution is now
filtered in any convenient way. (A mere
straining to retain the precipitate formed will
be sufficient.) The filtrate containing the
aglycerin is bright and elear, of a slight yellow
tint or perfectly water-clear, according to the
time of treatment. Itcontains practically no
impurities, except some salt sodinm chlorid.
IFfrom it almost perfectly pure glycerin 1s dis-
tilled without discoloration. Theprecipitate
retained in the filter is composed of the 1m-
purities extracted. Inone bateh of 1ye solu-
tion treated we obtained a precipitate which
contained 17.75 per cent. of albuminoids not
soluble in ether or potlolet.her. This preetp-
itate contained 21.73 percent. of water. 'T'he

remainder of the precipitate was sulphates,

chlorids, oxids of iron, zine, and alumina,
about five per cent. of silica, and some oxy-
fatty acids. The caustic alkali is practically
pure andcan be again used by the soap-malker.

Weproduce by thisalkalisolutionthe density
required by the soap-maker, and thus avoid
condensation and the subsequent dissolving.
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- When a solution containing erude glycerin

18 submitted to electrolysis, the operation is
practically the same. Caustic alkali is ex-
tracted and obtained as described, but not to
such a great extent, and the amount of pre-
cipitate will depend upon the purity of the
glycerin and is generally composed of albu-
minoids, fatty ethers, or undecomposed fats.

This invention is carried practically into
eifect as follows, although we donot limit our-
selves to this mode of apparatus, by the use
of which our invention is put into practical
operation, 1t being evident that other forms
of apparatus are equally applicable, accord-
ing to the amount of solution desired to be

treated. We prefer the following for work

upon alarge scale, as being especially adapted
for the use of manufacturing caustic alkalies:
An elongated tank, constructed, preferably,of
brick, 1s divided into compartments by means
of slabs of sandstone, or marble, or thin por-
ous brick, which are the diaphragms. The
number of these compartments will depend
upon the amount of solution desired to be
treated, or the depth and width may be in-
creased, it being advisable to keep them com-
paratively narrow from diaphragm-to dia-
phragm, in order to keep the electrical resist-
ance as low as possible and at the same time
to insure the complete treatment of the elec-
trolyte. Kach alternate compartment will
contain the electrolyte and an anode of zine,
while the other series of alternate compart-
ments will be cathode-compartments and con-
tain water. 'Thesecathode-compartmentsare
connected outside of the electrolytical tank
by means of lead pipes extending from the
bottom of the first cathode-compartment to

- the top of the next cathode-compartment, and
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so onto the end of the series of compartments.
Wateris allowed to flowinto the first cathode-
compartment and by means of these pipe
connections continue to flow to the next cath-
ode-compartment, and so on to the last cath-
ode-cell, where it is taken out. During its
passage, being in contact with the various
cathodes, it has become part of the electric
circuit, and will be found to be a solution of
the caustic alkali which was contained in the
electrolyte or soap-lye solution. The flow of
water into the first cathode-compartment is
regulated by a float-cock, and this float-cock
is governed by the rate the solution is allowed
to run from the last of this series of compart-
ments. By this means the density of the
caustic-alkali solution is so regulated that a
constant stream is obtained from the last
compartment of the desired strength for the
soap-malker and can be used again for the sa-
ponification of the fats without the necessity
of condeunsation and is of such purity that
further treatment is not required.

1'he various anode-compartments contain-
ing the soap-lye or electrolyte solution are not
connected necessarily. A pipe from the stor-

age-vat containing the soap-lye runs directly
above the electrolytical tank, with a spigot

&

LA

above each anode-compartment with a cock,
by means of -which the various anode-com-
partments are filled with the solution desired
to be treated electrolytically. When a com-
partment becomes filled, the cock is closed
and the liquor receives treatment until neu-
tral, or until it has become sufficiently puri-
fied and elear, when an exit-cock at the bot-
tom of the compartment is opened. This al-
lows the treated solution, with precipitate and
all, to run into a trough below, which trough
conveys 1t to a tank, from where it is filtered
inany way desired. The filtrate isnowready
for the still. It is practically pure, is clear,
of a slight yellow color, and being freed from
the alkaline base and other impurities, glye-
erin can readily be distilled from it and in
larger and purer quantities than if it had not
been thus electrolytically treated.

1The soap-lye or saponification liqguor being
a good conductor of electricity, from four to
ten volts 1s amply sufficient to produce the
clectrolysis required; but in ‘the electrolyt-
ical treatment of a crude-glycerin solution of
a high density a higher electromotive force
isrequired, according to the amount of active
electrode-surface and the density of the glye-
erin solution. - |

A convenient and practical form of appa-
ratus for carrying out our invention is illus-
trated in the accompanying drawings, in

which—

Figure 1 is a plan view of the apparatus,
and Fig. 2 is a longitudinal sectional view.

Similar letters refer to corresponding parts
1n both figures.

A 18 the diaphragms; 13, the anodes; C, the
cathodes; D, the main pipe which conveys
the spent soap-lye solution; d, small pipe
leading to the various anode-compartments:
E, main electrical conductor for the anodes;
I, main electrical conductor for the cathodes:
G, exit-pipes for the treated solution; H,
trough to convey treated solution for filtra-
tion; I, pipe to supply water to the first cath-
ode-compartment; J, exit-pipe for the caus-
tic solution; K, pipes connecting the bottom
of the first cathode-compartment to the top
of the next cathode-compartment, and so on

throughout the length of the electrolytical

vessel. |
Having thus fully described our invention,

what we claim as new, and desire to secure

by Letters Patent in the United States, is—
L. The process of eliminating the caustic

alkali from impure glycerin and spent soap-

lyes or saponification liquors, and the deconi-
position of the glycerin compounds, which
consists in subjecting the liquors to the ac-
tion of a current of electricity, the anode be-
ing composed of zinc and being retained in
contact with the liguor under treatment, sub-
stantially as desecribed. |
2. Theprocess of extracting and recovering
the caustic alkali from crude glycerin and
spent soap-lyes or saponification liquors,
which consists in subjecting the liquor to the
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action of a current of electricity applied by
means of an anode of zine retained in contact
with the liquor, and a cathode separated from
the anode by a porous partition, substan-
tially as described. .

3. The process of eliminating the caustic
alkali from impure glycerin and spent soap-
Iyes or saponification liquors, and the decom-
position of the glycerin compounds, which
consists in subjecting the liquors to the ac-
tion of a constant current of electricity, the
anode being-composed of zine and the cathode

being composed of a metal suel aslead or

iron not attacked by caustic alkali, substan-
tially as described.

1. The process of rendering spent soap-lyes
or waste products from saponifications suit-
able for the distillation or production of glye-
erin, which consists in subjecting the impure
olycerin solution to the action of a constant
current of electricity, the current being ap-

yied by means of an anode of metallie zince
1 " B

filtering the precipitates formed by said ac-
tion, and then distilling or condensing the

filtrate, substantially as described.

5. The process of extracting and recovering
the caustic alkali from crude glycerin and
spent soap-lyes or saponification liguors,

which consists in subjecting the liquor tothe

action of a current of electricity applied by
means of an anode of zine retained 1n con-
tact with the liquor under treatment, and a
cathode of a metal not attacked by caustic
alkali immersed in water and separated from
the liquor under treatment by a porous par-

tition, substantially as described.

In testimony that we claim the foregoing as
our invention we have signed our names in
presence of two witnesses.

ORAZIO LUGO.
ITUSON T. JACKSON.
Witnesses:
C. 5. JACKSON,
JHAS. J. MARSH.
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