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To aZZ tohom it ma/concern: 
Beit knownthatI?MAX BUCHNER acitizen of Germany residingat Mannheim.Germany, 

haveinventedcertainnewandusefulImprove 
5 ments in the Reduction of NitroCompounds; 
(originally describedin my application?Se 
rial No.30,969?filed September 24?1900 on 
which United States Patent No.736,205was 
granted of which this is a divisional appli 

ro gation;) and Ido hereby declare the follow 
ing to be a full clear and exact description 
of theinvention such as will enable others 
skilledin the art to whichit appertains to 
make anduse thesame. ?? - - 

I5 Thisinvention relates to the reduction of nitrocompounds?with particular reference to 
the employment of an electric current for 
such purpose. - 
In my Letters Patent of the United States 

2o No.700,670 dated May 20?1902?I have de-| 
scribed a process of electrolytic reduction of 
nitro compoundswhich consists,essentially.in 
causing an electric Current to actonthe nitro 
compound placedin the Cathode-Space of an 

25 electrolytic cellinthe presence of tin the tin 
beingin acid solution. 
the reduction of the compoundemployedand 
therecovery of the tin employed take place 
simultaneously. - - 

3o Inthe course of my further experiments 
and researchesin this direction I havefound| 
that this method may be Carried out also by 
means of lead: and myinvention.consists in 
the reduction of nitro compounds to amins 

35 bycausingtheelectric Currenttopassthrough 
such compounds in acid solution and in the 
presence of the above metal oritsions and 
in suchfurtherfeatures as willbe hereinafter 
set forth and pointed out in the claims? 

Just asin the processsetforthin myafore 
Said Patent No.700,670 the Cathode.mate 
rial is unimportant since the Same serves 
merelyto conveythecurrent,while the proc 
ess ofreductionis solely dependent on the 

45 presence of the metal namedin the Cathode 
chamber Itis moreover.immaterialwhether 
the finely-divided metal or a salt of such 
metalisadded totheelectrolyteintheCathode 

what Iconsiderthe preferablemethod of car 

Under that process 

- chamber In both Cases the reaction pro 
ceeds over or byway of the regenerated or 5o 
recovered metal. IwilInowdescribemyinventionindetail 
with the aid of Several examples embodying 

rying the.same into efect. - 55 
1. fadhtation of nitrobeneena to an?zn by 

| the addi??on of ?ead allorid to the cat/oda alectro?/ta.?Anelectrolyticcellisdividedinto 
acathode and an anode chamber by a suit ablediaphragm Theelectrolyteoftheanode-6o 
space consists of a ten-per-cent solution of 

|sülfuric acid the anode consisting of any 
Suitable indiferent conductor Thecathode 
chamber contains a Gylindricalplatinumelec 
trode and is charged with a mixture offive 65 
hundred parts by weight of fuming hydro 
chloric acid five hundred parts byweighf? 
of water,one hundredand twenty-threeparts, 
byweight ofnitrobenzene and fiftyparts by 
.weight of lead chlorid. Thenitrobenzeneis 7o 
maintained in suspensionbyarapidly-revolv 
ing agitator or stirrer and whenconsumedis 
replaced by a fresh supply?thus making the 
process continuous During the course of 
the process the mixtureis preferablycooled.75 
The current introducedhasadensityof about 
nineteenhundredamperespersquaremillime 
ter andthiscurrentismaintaineduntilregular 
liberation of hydrogen takes place and be 
comes visible After the process of elec- 8o 
trolysis is completed the lead of the lead 
chlörid will be found to have been separated 
intheform offinemetallicspongeandnolead 
will be found in the cathode-electrolyte. 

2. ?eduction af n?obeneene?o anzzn ?/85 
?ddóton of matal/za aad to the cat?oda-alao 
?7o?/te.?The processis Carried out substan 
tially the same as under1?withthediference 
thatinstead9ffiftypartsoflead chloridforty 
parts offinely-dividedmetallicleadareadded 9o 
to the cathode-electrolyte. - 
In the accompanying drawing I haverep 

resentedoneout ofmany ofthepossibleforms 
of apparatus and electrolytic cells for carry 
ing_out the processinvolvedin myinvention.95 
Inthis drawing Arepresentsthe anode-cham 
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ber containing the anode-electrolyte and a 
the 8node C the cathode-ch"mber contain ingthecathode-electrolyte ando the Cathode, 
while d represents a diaphragm of any Suit 
able material for separation of two electro 
lytes as will be readily understood. Srep 
resents a Suitablestirrer arrangedwithin the 
Cathode-electrolyte the spindle orshaft s of 
which may be connected with any suitable 
source of power by a belt or 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 a or 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 

inintroducing a substance to bereducedinto 
the hydrochloric-acidelectrolyte containedin 

25 

35 

the Cathode-compartment of an electrolytic 
celland passing a current throughthe Same 
in the presence of lead. - 

2. The process of reducing a nitro com 
poundwhichconsistsinintroducingsuchcom 
poundintotheacid electrolyteinthe Cathode 
compartment of an electrolyticcell and pass 
ing a Current through the Samein the pres 
ence of lead. 

3. The process of reduction which consistS 
inintroducingthesubstancetobereducedinto 
the hydrochloric-acidelectrolytecontainedin 
the Cathode-space of an electrolytic cell and 
passing a Current through the Same in the 
presence of a lead Cathode. 
4 The process of reducing a nitro com 

pound which Consistsinintroducingsuch Com 
poundintotheacidelectrolyte ofthe Cathode 
space of an electrolytic cell and passing an 
electric current through the Sameinthe pres 
ence of a lead Cathode. - 

5. The process of reduction which consists 

761,284 

inintroducing thesubstancetobereduccdinto 
acathode-bath containinga compound of lead 
and hydrochloric acid and passing aneloctric 
current through said bath. - 

6. The processof reduction which consistS 
inintroducingthesubstancetobereducc(linto 
a hydrochloric-acid cathodo-clectrolyte and 
1}assing an electrolytic current through the 
samein the presence of lead and at the same 
timestirring and cooling. 

7. The process of producing amins which 
consists in introducing the CorreSpondingni 
tro body into an acid cathode-bathin which 
isarrangedaleadcathode and passingan elec 
tric Current through the Same. 

8. The process which consistsin passingan 
electric Current through a nitro Compound 
whilein an acid electrolyte in the cathodo 
compartment of an electrolytic cellandin the 
presence of lead. 

9. The process which consistsin passingan 
electric Current through a nitro compound 
while in an acid electrolyte in the cathodo 
compartment of an electrolytic Cell and in the 
Dresence of a lead Cathode. 

10. TheprocesswhichoonsistSin passingan 
electric current through asubstance whichis 
reducible to an amin while in acid Cathode 
bathin whichis arranged a lead cathode. 

11 TheprocesswhichconsistSin passing an 
electric current through a nitro Compound 
whileinan acid cathode-electrolyteand in the 
Dresence oflead andat the Sametimestirring 
and cooling. 
Intestimony whereofIafix mysignaturein 

presence oftwo witnesses, 
MAX BUCHNER. 

Witnesses: 
JACOB ADRIAN? 
H.W. HARRIS. 
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