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Beit known that I, MAX BUCHN' _;R. a eltlzell

o7 ofthe Emp1re of Germeny, residing at Mann- |
.. heim, in the Empire of (Jellnany, have in-
e _”vented certain new and useful Improvements |
-~ in the Reduection of Nitro Compounds; and I’
~ ' do hereby declare the following to be a full,
~ - clear, and exact description of the mventlon '.
If';f.;i_'such as will enable others skilled .in the f-;ut
SUUERREE f » }
IS AR same. | . |
" This mventmn re]ates to the 1edue‘51011 of
nitro eompounds with partleulm reference |
i to the employment of an eleetue current f01
’ such purpose. =

to which 1t eppertams to make and use the

In my Letters Patent of the Unlted Staftes

a process ef eleetrelytle 1eduet1011 ef mtm
eompounds, which consists, essentially, in
20
.. the nitro compound placed in the eethede-{
e Space of an electlolytle cell in the presence
- of tin, the tin being in acid solution.

. that process the reduction of the eompound
; -employed and the recovery of thetin employed |
... take place simultaneously. “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 lead,
mercury, chromium, or iron, and my mven-f
- tion .consists in the reduetlon of mitro com-
P '5:‘_.§'j-.p011nds by causing the electric.current to
. . . passthrough such eompounds in acid solution |-
o and in- the presence of ions of the above

35 _metdls and in such further features as will

causing an electric current to pass through

- be hereinafter set f01th and pomted out in

.. the claims.

o in my aforesaid Patent No. 700,670, the
- cathode material is unimportant, since the
' 40 same serves merely to convey the current,
. while the process of reduction is solely de-—
... . pendent on the presence of the metal named
-~ .. in the cathode - chamber.
-+ immaterial whether the metal in a ﬁnely- |
. 45 divided condition or a selt of such metal is
‘added to the eleetrolyte in the cathode-cham-
o - Inboth cases the reaction proceeds over
o or by way of the regenerated or recovered
.~ metal or metal ion.

j; ) ;I.f'i' 40

= " ber.

';":;f ;"so

“Just as in the process set forth

There exists in the two

cases merely a difference in the forin of re-

genel etlon of the mete] 01* metel eelt Whleh

able ‘diaphragm.

- Under.

‘making the process continuous..
L course “of the process the mixture is mefe1-
The current introduced has a
density of about nineteen hundred amperes -
9c
tained until 1'60'111&1 liberation of hydrogen -

I% 18, moreover,

electrolytic-solution tension of the element
in question. -If the same is small, the metal
after having entered the ion condition and
thus emlled out the reduction is directly re-

~stored to the metallic from the ion condition.
I1f, on the other hand, the same is great, the
| .lnetel 18 not regener e,ted but only the ion of

a lower Valeney-u—for example, in the case of

iron the Fe'” of the ferric chlorid can only be

N form 18 geverned by the magnitude. of the

55

6o

regenerated to the ferrous condition ef Fe'"

in the lower chlorid.
I will now deseribe my uwemlon in deta,ll
with the aid of several examples embodying

{ what I consider the preferable method of car-

rying the same into effect.

- 1. Reduction of nitrobenzene by the addition
of lead chlorid to the cathode electrolyte.—An
electrolytic element or batteryis divided into

a cathode and an anode chamber by a suit-
The electrolyte of the
anode- -space consists of a ten-per-cent. solu-

tion of sulfurie acid, the anode consisting of
any suitable indifferent metal.

The ce‘uhode—
chamber contains a cylindrical platinum elec-

trode and 1s charged with a mixture of five
hundred parts, by weight, of fuming hydro-

chloric acid; five hundled parts, by weight,

of water; one-hundred and twenty-five parts,
;_,bywelght nitrobenzene, and fifty parts, by

weight, of lead chlorid. The nitrobenzene is

70

75

8o ';

"memtemed in suspension by a rapidly-re-

volving agitator or stirrer and when con-

sumed 18 1ep1aced by a fresh supply, thus
During the

ably cooled.
per square meter, and this current is main-

takes place and becomes visible. . After the

process of electrolysis is emnpleted the lead

of the lead chlorid will be found to have been B
95 8

separated in the form of fine metallic sponge

and no lead Wﬂl be found in the cathode

electrolyte.

2. Reduction of nitrobenzene by a,dd atww of

metallic lead to the cathode electrolyte.—~The o

process iy carried out substantially the same

102

as under 1, with the difference that instead
| of fifty perts of lead chlorid forty parts of




5

e
=i :

ﬁnely-dwlded metallic lead are added to the |
cathode electrolyte.

3. Reduction of nitrobenzene by addition of
-~ ferrous chlorid to the cathode electrolyte.—

The conditions and proportions of the in-
oredients of the bath-reducing salt and the
subtence to be reduced are the same as under

- Example 1 in this application and in my Pat-

10

- tions being somewhat medlﬁed of course,

20

ent No. 700,672, May 20, 1902.
density is also the same.
ever, no metallic iron, but only feuous chlo-
rid, 1s regenerated. |

When employmt, the other metals herem-'
above referred to, the conditions and propor-

tions and the amperage per unit of surface
remain substantially the same, the propor-

where the metel iIs used metea,d of 1ts salt
as indicated in Examples 1 and 2. |

In the accompanying drawing I have rep-
resented one out of many of the possible |

forms of apparatus and electrolytic cells for
carrying out the process involved in my in-
vention. |

In the drawing, A replesents the anode-
chamber containing the anode electrolyte,

- and_athe anode; C,the cathode-chamber, con-

taining the cathode electrolyte, and ¢ the

- cathode, while d represents a diaphragm of

30

any suitable material for separation of two

- electrolytes, as will be readily understood.

S represents a suitable stirrer arranged

~ within the cathode electrolyte, the spindle or
-shaft s of which may be connected with any

35

40

suitable source of power by a belt and pulley

b P, as shown, or otherwise. .
The cooling of the cathode-compartment

may be carried out in any well-known man-

ner, such as by cooling-coils and the like.

‘What I claim, and desire to secure by Let-

ters Patent of the United States, is—
1. The process of reduction which consists

~in introducing the reducible substance into a

45

cathode electrolyte of hydrochloric acid and |
passing an electric current through the same
in 'the presence of chromium.

The process of reduction which consists
in mtloduemg the substance to be reduced

~into a cathode-bath containing hydrochloric

50

55

acid and a compound of ehremium, and pass-
ing an electric current through the same.

‘3. The process of reduction which consists

in introducing the reducible substance into a

‘cathode electrolyte of hydrochloric acid, and

passing an electric current through the same

- -in the presence of chromium, and_ at the same
time stirring and cooling. |

The current
In this case, how-

736 265

4. The process of reduetion which consists
| in introducing a substance reducible to an
amin 1nto a cathode-bath containing hydro-

60

chloric acid and passing a current tthIlﬂ‘h -

the same in the presence of chromium.

5. The process of reduction which consists

1 Introducing a substance reducible to an
amin into a eathode-bath containing hydro-
chloric acid and passing a current 13111 ough

the same in the presence of a chromium ceth- |

ode and at the same lime stirring and cooling.
- 6. The process of reduction which consists
in introducing a substance to be reduced into
‘the electrolyte in the cathode-compartment
of an electrolytic cell and passing a current

o

throuo'h the same in the presence of chro-

mium.

7. The process of leduemg a nitro com-
pound which coxnsists In introducing such
compound into the electrolyte in the eathode-—

compartment of an electrolytic cell and pass-

ing a current through the same in the pres- -
80

ence of chromium. -
8. The process of reduction Whl@h consists
in intr oducmﬂ‘ the substance to be reduced

75

1nto the eleetrelyte contained in the cathode-
space of an electrolytic celland passing a cur-

rent through the same in the presence of a
“¢hromium eathode |

9. The process of reducing a nitro com-
pound which consists in 1111310(1110111“ such
compound into the electrolyte of the cathode-
space oi an electrolytic cell and passing an
electric current through the same in the pres-
ence of a chromium eathode

10. The process of reduction which consists
1n Introducing the substance to be reduced
into a cathede bath containing & compound
of chromium and passing an electlle current
through said bath. -

11. The process of reduction which consists
1 introducing the substance to be reduced
into the (,ethede electrolyte and passing an
electric current through the same in the pres-
ence of chromium and at the same time stir-

1 ring and cooling.

12. The process which consists in 111t1‘0duc-
ing a substance which is reducible to an
amin into an acid cathode-bath in which is ar-
ranged a chromium cathode and passing an
electrle current through the same.

In testimony wher eef I affix my elo‘na,tme
In presence of two witnesses.

| MAX BUOIINER
Witnesses:
JACOB ADRIAN,
I'rRITZ ACH.
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