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To all whbnm',‘. it may concern:
- -Bé it known that I, Orro DigFFrENBACH,

- professor, a subject of the Grand Duke of

essé, and a resident of Darmstadt, Grand
Duchy of Hesse-Darmstadt, Germany, have

‘invented new and useful Improvements in

* the Manufacture of Hydrazo Derivatives, of

. plete specification:
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which the following is a full, clear, and com-

The manufacture of hydrazo bbd_fies, ‘as

‘hydrazobenzene and its homologues, by elcc-

trolytic reduction of the corresponding nitro,

“az0XY, oF azo bodies suspended in the solution

of an alkali or of an alkali salt according to
the hitherto-known process (see, for instance,
the German Patents No. 121,899, dated No-
vember 24, 1899, and No. 121,900, dated De-
cember 1, 1900) shows the inconvenience

‘that during the process the reduction prod-

ycts are precipitate‘d in a solid form and are
apt to stick to the cathodes and diaphragms,

so that they can only with difficulty be re- |

moved from the apparatus and at the ex-
pense of the durability of . the latter. Be-
sides, this coating or partial insulating of the
cathode often causes a considerable rise of

. .electric tension, and consequently a useless
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consumption of current. e
I have now found that the manufacture of

‘hydrazo bodies by electrolysis can: be per-
. formed smoothly and with avoidance of the

specified defects if convenient solvents for the

‘reduction: products, which, however, should

- not be itself soluble in water—as, for instance
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benzene, toluene, xylene, &c.—are added to
the electrolytes.. Inasmuch as such solvents

take up the reduction products, they prevent

the objectioriable precipitations on the cath-
odes and diaphragms, and since at the end of
the electrolysis they float-on the electrolyte

. they can easily be removed from the cathode-
" - compartment, together “with the reduction
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roducts, without removing the electrolyte
itself and without submitting the cathodes
and diaphragms to a long cleaning noxious to

their durability. = A further advantage of ad- |

ditions of this kind is that they render.it pos-
sible to remove in a simple manner the azoxy
derivatives which are present, besides the hy-
drazo derivatives,from thelatterand toreturn

. them to the electrolyte by adding directly to
- the benzene, toluene, or xylene solutjon the

hydrochloric acid necessary to transform the
hydrazo derivatives into the corresponding

-gether with a fresh

‘benzidine compounds. Wethereby attainan’

aqueous solution of benzidine hydrochlorid
(or of the hydrochlorid of another paradi-
amin of the benzidine series) which can
easily be separated from the upper layer of
benzene which contains the azoxy body in
solution and can be introduced again into
the cathode-compartment.

Example: The cathode-compartment of
an electrolytic vat is charged with one thou-
sand cubic centimeters of caustic-soda lye of
three-per- cent. strength and one hundred

grams of nitrobenzene, which are dissolved in .

three hundred grams of benzene, while the

‘anode-compartment. is charged with caustic-

soda’iye of five-per-cent. strength. The
anodes and cathodes will be of metal and
preferably of iron or nickel.
liquid is strongly agitated, and electric cur-
rent to the extent of about one hundred and
fifty ampere-hours at current density of two
to four amperes per square decimeter of cath-
ode-surface is passed, whereby about eighty
to eighty-five grams of nitrobenzene are
thus converted into hydrazobenzene, while
about 15-20 grams only are reduced .to
azoxy benzene. Both reduction products
dissolve in the benzene, and when the redue-
tion 15 completed they can be decanted easily

from-the surface of the cathode liquid. By

adding the necessary quantity of hydro-
chloric acid to the solution in benzene the
hydrazobenzene is converted into benzidine

‘hydrochlorid, which is readily soluble in wa-
 ter, while the azoxy benzene remains dis-

solved in the benzene, and therefore can
easily be separated from the aqueous solu-
tion of benzidine hydrochlorid. The solu-
tion of azoxy benzene in benzene is then re-
turned to the cathode-compartment, to-

ortion of nitro benzene.
Any other hydrazo gerivative‘ and the corre-
sponding benzidine derivatives may be con-
verted similarly into hydrazo benzene and
benzidine in the above manner.

Instead of benzene other indifferent sol-
vents, as toluene, xylene, ether, &c., may be
employed, and instead of caustic- soda the
electrolyte may consist of caustic potash or
of solutions of alkali salts—as, for instance,
solution of consmon salt. Further, thstead of
dissolving thereduction products, asindicated
in the example, in the nascent condition the
indifferent solvent may be added during or
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after the electrolysis and the reduction prod-

ucts extracted by mixing and stirring said -

solvent with the cathode liquid.
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What I-claim is— _ '
The herein-describeéd manufacture of hy-

drazo derivatives by the electrolyticreduction
of the corresponding nitro, azoxy and azo
bodies suspended in an aqueous alkaline 50-
Tution, which consists in addin%la convenient

to solvent insoluble in water to t

3

e electrolyte,
n order to dissolve the reduction products

- solid form an

833,518

obtained by the electrolysis, thereby pre-
venting the said products from depositing in

(f facilitating their removal
from the cathode-compartment.

Tn witness whereof T'have hereunto signed
my naine, this 21st day of February, 1906,in
the presence of two subscribing witnesses.

: OTTO DIEFFENBACH.
Witnesses: '
JeaN GRUND,
CarL GRUND.,
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