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# AN BLECTRROCHEMICAL PROCBSS FOR THE PRODUCTION OF
PARA TOLUIDINE FROM PARA NITROTOLUENR®.
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Rafi Marg, New Delhi 1, India, an Indian Ragistered body
incorporated under the Registration of Societies act,

( Act XXI of 1860 ).

The following specification particularly describes and ascertains the
oatass of this invention and the mauner in which it is to be performed
PRICE : TWO RUPEES



This invention relates to an electraochemical procesa for the
pruduction of P=toluidina from P-nitro toluszne which relates tc the
fi2.d of organic chamical induatry with gpeci{al refarence fo

inturmediats Por dysstuf? industriese

Hithaerzo it hae baen eropoaad to produce pars toluidine chemically
by amploying generally zinc or iron powder for the raduetloA of p=
nitratoluans, It has bewn mentioned that petoluidine can be prepared
.elmatroehemicélly amploying ststionary copper cathodes for the

raduction of p-nitrotoluens,

The process hitherto reported in litersture euffers from the
fnllowing drawbackes (1) It le rether tedious snd laboricus ta ssparate
the pr@ctz from the reactantes while amploying chamical reducing agentes
(2} The.olactrolytic method reported so far givas low amine eontint
of the products and eminophenols ars elsn obtalned se byproducts which

ara to ba ssparated.

The main abject of the Lnvention ie to cbviate the dravbacke by

sdopting en improved eleotrochemicel reduction technique,

According to the pregent invention chemical reducing agents ars
avoided by using either stationary ov rotating coppi: cathode for the

wlectrolytic reduction of p-nitrotoluena to produce p-taluidine,

The piaalnt process is superior to the chemical processes, hitherte
doscribed in 1litersturs, since it not only sliminates the tedioue end
laborious process of sepsrating the product from the r-uctantt.‘but
alec given a very pdro product. This process is also superior to the
elsctrochemical methode, hitherto described in litoraturf. since high
yleld of emins is obtsined end aminocresols are not formed, thus
sliminating problems coneotncd with their .sparation. Additional
sdvantagus sstablighed by us ars {a) the product is s.pltatod as smino-
sulphate and that can be sapsrately neutralised to get the amine. Thue
isnlatior of the product is aimplified and the cost of neutralisation
ia veduced; (b) the electrolyts cen be reused at least & minimm 'f
thees tines, iftir meking up éhijac;d concentretion utthout -ffuntlng

tha m¢ficianoy of the nreoasas {n) the amplovment of 8 copper ‘aomtainer
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a9 che cell. which iteelf will act as cathode would help in the design

of high amperage cells in order to adopt the process for large scals
prajarations,

Acoordingly fhe proceas for the elecirochemicel preparation of
p~-toluidine from para nitrotoluene which consiets in the electrolytic
reduction of p—nitrotolu;g:‘nsing a copper cathndeﬂ either stationary
or rotating and a lead aw@ lead alloy anode separated from the catholyte
by meaps of & porous diaphragm charscterised in that the elesctrolysis
curried out using 27 to 54% (¥/V) of sulphuric acid contsining 0.5 te
1.5% of Tio, aa catalyst present in the formstitanic sulphate as
oatholyte and 35 to 54% (U/V) of sulphuric scid as anolyte,

The present invention consists in the electrolytic Treduction of
p-nitrotoluene to give b—toluidine in an slectrolytic aell fitted with
either etationary or rotating copper oathode or in an eloqtrolytio
cell made of copper which acts &lec as the cathods, The ocatholyte was
‘geparated from -the anolyte by means of a ceranic.porou- disphragm,

The oatholyte employed & was dilute sulphuric acid the concentration
of which could vary from 27 to 54% (¥/7) containing titsnic sulphate
gclution as catalyst. Sulphuric acid of concentretion which could
wary from 35.to 54% (¥/V) was used as anolyte and the anocde wase lead
or sp alloy of lead and silver with 045 to 1% silver, 4 ourrent
density of 5 to 20 A/dnz in the case of stationsry oathode and 10 to
30 A/dn2 wich rotating oathode could be employed. The tempsrature of
oatholyte could vary from 50 to 65°C. The depolariser concentration
was kept bstween 15 aﬁd 25%, Since arinocresols are not formed, the
product Ls free from impurities and separation is eaaier. A current
efficiency of 75 to 85% and 8n yield of 85 to 95% could be obtained,
Example 13 Electrolytic preparation of p-toluidine from praitrotolucng

83& 1.5 litres of 45% (wW/V) sulphurioc acid containing titenie
aulphate solution as catalyst was taken in qylindrical copper vessel
¢cf 2,5 litres capacity which acted also as the cathode., A ceramic
porous pot wAs employed as the diaphragm in which 175 ml of 45% (w/v)
of sulphuric acid was taken a8 the anolyte. 4 lesd strip was used as
anole, The solution «ba stirfed vigorously by means of & mechanical

~siwwan. A gathode Ourrlﬁi5!§§‘11¥ of 5 ‘/diz vas employed. 300 €
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of p-nitrotoluene was reduced. Temperature was maintained
bt.{jt;ween 55 and 60°C. Voltage of the cell was 3 to 4 V. |
After passing 415 amp hrs the catholyte was coo:l:‘od to

5°C and the amine sulphate was separated by |

- -
-
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filtration, The solid amine salt wag digsolved in watasr and

neutrelised with goda ash to pH 7, The sapsrated smine we~ (°‘ltared

| weshed with ice cold water and dried, Amiie obtained was 2%1u g with
an yleld of 92% and a current efficiency of 78% , Purity 97%

Exemple 2 3 Electrolytic preparation of p~toluvidine from p-nitro-
toluane - reuss of the catholyte from example 1

Cxperimantal set un and conditions are the amane as that glven in
gxyﬂpla 13 catholyte after separation of amins sulphate in example 1
unq;rou-ed in which 75 m} conc, sulphuric scid wes added. 320 9
of p-nitrotoluens was reduced. 412 amp hra was employed, Voltage
of the cill was 5 to 4 volts. The amine sulphate wee ssparatsd
efter coaling the catholyte and then it wae neutralised to get the
free bsss. 228 g of p~toluidine was obtained with an yield of 91,2%

and current efficiency of 83,2%  Purity 98%

Example ! ¢ Electrolytic preparation of p-toluidine from p~nitro=-
toluens uaing a rotating copper cathode

1.5 litres of 36% (W/V) of eulphuric acid containing titanio
sulphate to the squivalent of 1X Tiu2 was taken in & 3 litre pyfex
besker. A rotating disc type copper oathode was employed, The r.petie
wee kept between 1000 to 4500, A ceramic porous disphragm was used
to separste the catholyte from the snolyts, A lsad silver alloy
strip wes Used ss the anode. 200 ml of 45% (W/¥) sulphuric acid wes
ti:ken in the éiaphr.n- as the ;nolyto. 300 g of p-nitrotoluene was
ceduced, - The tamperature of the catholyte was kept between 50 and
3geg, 1 rathoda current density of 20 A/dnz was enployed. Voltage
of €hw call was 3 to 4 V, After passing 400 A hrs, the catholyte
vas cooled to 59C. The solid anine eulphate was separated by
riltration aﬁd then neutralised separstaly to gat the Pres base. %909
of p-toluidine was isolated with en isclated yield of 85,4% end

cucrant ef Piciency of 77%  Purity cf p-toluidine isulated. vas 98%

A procese has been invented for thrae electrolytic production of

pe=toluidine from p=nitrotolusne, This process siiminates the

difficulting of conventinnal math-ds whach invaive tedious und leboriaus

mathods of separation and purification of the product. The employugnt

— ¢ -
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of copper container which itself actms as cathode would help in the
desiga of high amperage cells in crder to adopt the procesa for large
soals operation. The possibility of reusing the slectrolyte

constitutes to szonomy inm the process,

¥B CLAIM;

1) A process for the electrochemical preparation of p-toluidine
from pare niirotoluene which consistis in the electrolytic reduction
of p_nitrotoléono using a copper cathode, either stationary or rotating
and a leadt:::;lead alloy anode separsted from the catholyte by mamas
means of a porous diaphragm characterisad in that the electrolysis éb
carried out ueing 27 to 54% (W/V) of sulphuric acid containing 0.5 te
1.5% of !102 as catalyst present in thQ form/titenic sulphate as
oathh . yte and 35 to 54% (W/V) of sulphuric acid as anolyte.

2) A process as claimed in claim (1) wherein a lead or lead
#ilver alloy with 0.5 to 1% silver ie used as anode,

3) 4 process a8 claimed in (i) wherein & cathode ourrent deneity
of § to 20 A/dnz in the cans of stationary enthodo,.butcgattorcbiy}
IOA/dmz-a:& 10 to 30 A/d-2 in the case of rotating csthode, ek’
prefarably 20 A/dm2 is used,

4) A process ap claimed in {1) vhersin the temperature range ol
the cutholyte uoo%ZSO to 65°C but preferably 55 to 60°¢c.

5) A procese ae claimed in {1) wherein copper oathode i
stationary and an auxillary stirrer is employed or copper container
18 awwve uesed acting both a8 the csll and cathode.

6) A process for the electrochemical preparation of p~

toluicdene from pars %ﬁtrotoluene substantialy as herein

descr:bed.

Dated this 3rd day of December, 1376,
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