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UNITED STATES

PaTeEnT OFFICE.

MAX BUCHNER, OF MANNHEIM, GERMANY.

REDUCTION OF NITRO COMPOUNDS.

SPECIFICATION forming part of Letters Patent No. 700,672, dated May 20, 1902.
Application filed September 24,1900, Serial No. 30,968, (No specimens.)

To all whom it may concerm:

Beitknownthat I, MAX BUCHNER, a citizen
of the Empire of Germany, residing at Mann-
heim, in the Empireof Germany, have invent-
ed celtam new and useful-Improvements in
the Reduction of Nitro-Compounds; and I do
hereby declaretlié following to be afull, clear,
and exact description,of the invention, such
aswill enable others skilled in the art to which
it appertains to make and use the same.

This invention relates to the reduction of
nitrocompounds, with particular reference to
the employment of an electric current for
such purpose.

In my application for Letters Patent of the
United States, Serial No. 737,494, filed No-
vember 18, 1899, I have deseribed a process
of electrolytic reduction of nitro compounds
whieh consists, essentially, in eausing an elec-
tric current to pass through the nitro com-
pound placed in the cathode-space of an elec-
trolytic cell in the presence of tin, the tin be-
ing in acid solution. Under that process the
reduetion of the compound employed and the
recovery of the tin employed take place si-
multaneously. In the course of my further
experiments and researches in this direction
I have found that this method may be carried
out also by means of copper; and my present
invention consists in the reduction of nitro
compounds by causing the electric current to
pass through such compounds in acid solu-
tion and in the presence of copper ions and
in such further features as will be hereinafter
set forth, and pointed out in the claims. Just
as in the process set forth in my aforesaid
application, No. 737,494, the cathode mate-
rial is unimportant, since the same serves
merely to convey the current, while the proe-
ess of reduction is solely dependent on the
presence of the metal named in the cathode-
chamber. Itis,moreover,immaterial whether
a salt of copper or metallic copperin a finely-
divided condition is added to the electrolyte
in the cathode-chamber. In hoth cases the
reaction proceeds over or by way of the re-
generated or recovered metal or metal ion.
There exists in the two cases merely a differ-
ence in the form of regeneration of the metal
or metal salt, which form is governed by the
magnitude of the electrolytic dissolving ten-
sion of the elementin question. If the same

ing of any suitable indifferent metal.

is small, as in the case of copper, under the
present invention, the metal after having en-
tered the ion condition, and thus carried out
the reduction, is directly restored to the me-
tallic from the ion condition.

I will now describe my invention in detail
with the aid of two examples embodying what
I consider the preferable method of ecarrying
the same into effect.

1. Reduction of nitrobenzene by the addi-
tion of cuprous chlorid fo the cathode electro-
lyte.—An electrolytic element or battery is
divided into a cathode and an anode cham-
berbyasuitablediaphragm. Theelectrolyte
of the anode-space consists of a ten-per-cent.
solution of sulfuric acid, the anode consist-
The
cathode-chamber contains a cylindrical plati-
nuom electrode and is charved with a mixture
of five hundred parts; by Wemht of fuming
hydrochlorie acid, five hundled parts, by
weight, of water, one hundred and twenty-
three parts, by weight, nitrobenzene, and
thirty parts, by weight, of cuprous chlorid.
The nitrobenzene is maintained is suspension
by a rapidly-revolving agitator or stirrer and
when consumed is replaced by a fresh sup-
ply, thus making the process continuous.
During the course of the process the mixture
ispreferablycooled. Thecurrentintrodnced
has a density of about nineteen hundred am-
peres per square meter, and this current is
maintained until regular liberation of hydro-
gen takes place and becomes visible. After
the process of electrolysis is completed the
copper of the cuprous chlorid will be found
to have been separated in the form of fine
metallic sponge, and no copper will be found
in the cathode electrolyte. The nitroben-
zene will be converted almost quantitatively
into anilin ¢hlorid, from which the base may
be isolated by well-known methods.

2. Reduction of nitrobenzene by addition of

copper-powder to the cathode electrolyte.—The
process is carried out in the same manner as
under Example 1, with the difference that
instead of thirty grams of cuprous chlorid
twenty grams finely-divided metallic copper
are added to the cathode electrolyte.

‘What I claim, and desire to secure by Let-
ters Patent of the United States, is—

1. The process of reduction which eonsists
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in introducing a reducible substance into the
acid electrolyte contained in the cathode-
spaces of an electrolytic cell and passing a
current through.the same in the presence of
copper, the electrolyte being one capable of
reducing the copper to the ion condition.

2. The process of reducing a nitro com-
pound which consists in introducing such
compound into the aecid electrolyte contained
in the cathode-spaces of an electrolytic cell
and passing a currentthrough the same in the
presence of copper, the electrolyte being one
capable of reducing the copper to the ion con-
dition. '

3. The process of reduction which consists
in introducing a reducible substance into the

~acid electrolyte contained in the cathode-
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space of an electrolyticcell and passing a cur-
rent through the same in the presence of a
copper cathode,the electrolyte beingone capa-
ble of reducing the copper to the ion condi-
tion. :

4. The process of reducing a nitro com-
pound which consists in introducing such
compoundinto theacid electrolyte of the cath-
ode-space of an electrolytic cell and passing
an electric current through the same in the
presence of a copper cathode, the electrolyte
being one capable of reducing the copper to
the ion condition. )

5. The process of reduction which consists
in introducing a reducible substance into an
acid cathode-bath containing a compound
of copper and passing an electric current
through said bath, the electrolyte being one
capable of reducing the copper to the ion con-
dition.

6. The process of reduction which consists
in introducing a reducible substance into an
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acid cathode electrolyte and passing an elec-
tric eurrent throughthe same in the presence
of copper and at the same time stirring and
cooling, the electrolyte being one capable of
redacing the copper to the ion condition.

7. The process which consists in introduc-
ing a substance which is reducible toan amin
intoan acid cathode-bath in which isarranged
a copper cathode and passing an electric cur-
rent through the same. '

8. The process which consists in introdue-

ing a substance which is reducible to an amin
into an alcoholic-acid eathode-bath in which
is arranged a copper cathode and passing an
electric current through the same while stir-
ring and cooling. :

9. The process which consists in introdnc-
inganitrocompound tobe reduced intoa cath-
ode-bath containing hydrochloric acid and in
which is arranged a copper cathode to the ac-
tion of an electrie current.

10. The process which consists in introduc-
inga nitro compound intoa cathode-bath con-
taining a caprous compound and hydrochlorie
acid and having a cathode arranged therein
and passing an electric current therethrough.

11. The process which consists in introdue-
ing anitrocompound into a cathode-bath con-
taining hydrochloric acid and a cuprous salt
and having a cathode arranged therein, and
passing an electric current therethrough
while stirring and cooling.

In testimony whereof I affix my signature
in presence of two witnesses.

MAX BUCHNER.

Witnesses:
JACOB ADRIAN,
TrITZ ACH.
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