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This inveantion relates -to the improvemeats in or
relatiag to. the eloctrochomicallpraparation of ortho=-
tolutdine sulphste.

Hitherto 1t hls‘baen proposed to reduce O—uitrotoluinq
by chemical reduciag ageais 1ik? iroa powder aund zine and
electrolysically by employing stationary oathodes for the
preparation of o~toluicine sulphate from o-nitrotcluene,

"~ This ism opeu tc the objection that the procrsses
reported in literature =uffer from the folloviug drawbacks.

1) Number of steps are involved to separate the produot |
fro- the reactants while employing chemical reducing agpntl.

. 41) The produot is contaminated with aminocresols in
earlier electrolytic processes,

1i1) Isformation available om ths cathodic preparation of
};;taiﬁidino sulphate free from saminocresols is not adequate
enough for setting up & practical scale unit.

The ob?oct of this invention is to obviete these
.diitdrtnbl;is by the improvemeats nov effected in the process
lu s,

Aeeording to the present invention, chemiocal roduoing

¥

agents are avoided by using either a rotating or a staticnnmr'
oathode for the reductiou of o-~nitrotolueame to produce
o0=toluidios sulphate. The present process is superior to
the_chemical processes hitherto described in literature

since it not ounly eliminates the number of steps in the
process of separating the product from the reactants mut

also gives a. very pure produnct and thereby renders the
process more easy to operste., Additional mdvantage in the -
process now established by us is that by using a ¥wteting
oathode, high curremt densiiy ocould be employed without

adversely affecting the energy ecomomios of the process.
.-2,.-
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To these ends, tne iuvention broedly consists 1in
reducing cathodically o-nitrotoluene to give o-toluidine
iulphate in an electrolytic cell, made of copper which
i1tself acts as caiiods when statlonary cathods is employed.
- The catholyte was separated from anolyte by means of & _

porous diaphragm. A 25% solution of sulphuric acid was
used as anolyte and the anode was made of lead or leed-
aatimony alloy. The catholyte employed was 25% sulphurie
acld containing titanium sulphate solution. A ourreat
deusity of uptold A/dm2 in the case of stationary cathode
and 10-25 A/dn’ with & rotating cathode could be employed.
' The rpm of the cathode was kept between 1000and 1500,
.fhe temperature of the catholyte could vary from 40-50€C
at 2 temperature of 45-50°C was employed for most of ého
experiments. A curreut efficiency of 78% and an yield of
50’ was obtained. .
The following typical examples are givea to illustrate

the iavention:
. Bxample 1
ELBCTROLYTIC REDUCTION OF O-nitrotoluene using g statiovary
copper cathode

225 ml of o=nitrotoluene was taken in 1,5 litres of
25% sulphuric aoid*qonfaining 1% titanium oxidef:';olution.
A copper vessel of" 2% litres capacity was employed as
cathode, A 25% aguecus solution of sulphuric acid was
employed &s &anolyte and lesad was used as anodse. The
';atholyte was separated from anolyte by means of a ceramic
diaphragm. During the electrolysis, the temperature of
the catholyte was kept betveen 40-459 by means of a water
bathe A current densitiy of § A/dmzpwas empléyeuu After
passing 350 A.hrs, 268 g of O-toluidine sulphate was
obtained with a current efficiency of 78% and an isolated
yield of B85~90%. The energy consumption comes to

55 kWh/kg., The cell voltage was 4-4.5V.
-3 -
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Example 2

olytic preparation of‘o«toluidinp sulphate usiag
Eleotrolyt aProzating copper cathode

300 cc of O-nitrotoluene was taken ia 1,5 litres of
25% sulphuric acid containing 1% titanium oxide in
lolution. A rotating disc copper was employed us qlithoﬁ
The r.p.m. vas kept between 1000 and 1500. The average
cell voltage was 4-4.5 V. During the electrolysis, the
tolp;raturo of the catholyte was kept between 40 und_4§‘c.
A current density eof 20 A/dn2 wvas employed and after -
passing 450 A.hrs. 341 g of o~-toluidine sulphate was |
obtained, No unreduced nitrocompound could be deteoted
-after eslectrolysis., A current efficiency of 7% aand ‘9;
isolated yield of 865 was obtaiued. The anode employed.
vas the same as that given in Bxsmple 1. The energy
consumption comes to 5.6 XWhfkg.

The following are lnoné the main Odtﬁnt&gedvyf&‘h._
iuvention: ' '

1. The process does not imvelve the use of any
9501#0&1 reagent as a reductant and as swch ite roﬁthl-
does not arise.

' 2. Isolation of the product is simplified, thorohr
also glving & product of 99% purity.

3« The employment of a copper container which itsolt
tots asf a ocathode would help in the design of high

slporuga cells in order to adopt the process for large

soale preparation.

so-lcdun
4. The addition of % titaniﬁd’waa in catholyte

solution avoids the tormation of aminocresols, thoredy
imcreasing the amine content.
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Dated this 25¢h Aay of July, 1975,

84/~
-+ { 8¢ KUMAR )
ASSYTT, PATENTS OFFICER,
coucu of Solentific & Industrial Research.
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THE PATENTS ACT. IN

COMPLETE SBPECIFICATION
{ Section - 10)

INPROVEMENTS IN OR RELATING TO THE ELECTRO-CHENICAL
PREPARATION OF 0-TOLUIDINE SULPHATE FROM O0-NITROTOLUENE

COUNCIL OF SCIERTIFIC & INDUSTRIAL RESEARCH, Rafi Marg,
pcv Delhi 1, Imdia, an Indian Registered body incorporate 4
under the Registration of Societies Act (Act XXX of 1860).

The followimg specification particularly describes and ascertains

the mature of this imvention and the manner in whieh it iz te
be performed ;-

This 1t an imvention by Handady Venkatakrishna Udupa, Scientist,
Wysore Seshaiyer Venkstachalapathy, Scientist, Sankaranarayana

Iyer Chidamaburam, Scientist and Karaidudi Sankaranarayana
Sastrigal Lalitha, Junior Scientific Assistant, all of Cental

Blectro-chenical Research Institute, Tamil Nadu, India, all
Indians.
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This invantion relates te the field of eru: ic chumical indugtry

with special refarences to intersudiete for dyestuff industrias,

Hithexte it has besn proposed te rsduce s-nizivtsiuens by chemical
rpquuing agente like iron powdar and zinc ano slsctrolytiealiy by

ueing hydrochleric acid as catholyis end tin and tin plated cathodes.

The procesa hitherte reporiesd in litareturey «uffare from the

follewing drnuback,:

1) 1t ie rather tedious and laboricus te ssr.erate the oreduct frem
the resctants whils smploving chemical reducirng sgentg,

2) Further purification of ths product ie sseential in a process
empleying chemical reduting agente

3) In en slectroelytic method using hydrochleric acid as elsctrolyte,
the problem of remeval of chlorine gas from the anede chamber
hag te bes encountarad lazading to pollutien prof:lsma end corrosion
ef ancde ie cansidqfnhlu

4) The product ie contaminsted with aminecregsis in sarlier
slectrolytic procssses

8) Reuss of electrolyts 1s not possible sincs alectreiyte as such
has ts be nsutralisnd after a!uctrolysip to ssparstes tha produet

and thus cost of nsutrallsatinn ie mere

The mein object of the :-wvertion is vo sbwiats the drewhacks
mentisned sarlier by ths zodification and improvements effected by us

empleying an electrochesmical v2duction technicus

According to the present invention chemical iaducing agents are
_ avoided by using sithex stationary 5r rotating cethods for the

reduction of e~nitrotolusne te produce o~toluicdine sulphate.

The present process is supericy to the chemical processes,
hitherto described in literature, since it not only sliminatee the
tedious end laborious process of separating the product fProm the
rsactants, but aleo gives @ very pure product. This process {s alse
superior to the electrochemic¢al methods hitherto described in iiterature

sincs mors than 10% higher ylelds of amine ars ebteinsd and amincphenols

_._7..-
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are net formed thus sliminating problams cencernsd with their
eeparation, Mditfom! advantages o.tqﬁumd;:y us are (1) the
fghtnlyto oan be reused st lsast a minimum of five times after
““."' up tho aclid concentration without effecting the efficiancy

of ‘..h. pul'cm. (2) the smpleymant sf a cepper container as ths esll
which itealf ects as the cathode weuld help in the design of high
mm cells in erder to adopt the process for large socale pre-
paretions, and (3) the amins sulphate separated can be neutralised te
get e=toluidine, Thus the igolation eof the amine 1¢ simplified and
the coet of nsutralisation ie reduced,

The praessnt invention broedly cencistes in reducing cethedieally
o=nitrotsivens te give e~toluidins sulphate in sn electrelytic cell
fittad with sither stationary or rotating cepper cathode or in an
slectrelytic cell mads of copper which aote as cathoda, Tim
eathelyte wae ssparated from the anolyte by mesns of g cersmic pereve
disphregn. The cathelyts employed was dilute sulphuric ecid, the
comentration of which would vary from 10 te 30% by volume, Titsnle
sulphat eelution te the equivalent ef 0,5 to 1.5% 710, wee sdded te
.the cathelyts as catalyst, Sulphuric scid of the ssme concentretisn
as that of cathalyte was used as snelyts, The snede wes lead! er an
alley of lsad and 0,5 te 1% silver. A current density of § to 20 N/
9q.dn. in the case of stationary cathode and 10 te 30 A/agedm with &
rotating cathade could be emplayed. The tempsreture of catholyte
could vary Prom 40 te 50°C. A current efficiency of 78 te 85§ md.
an yisld of 65 to 95% ceuld be obtained, '
;mll thctn.lym. reauction of O-nitro teluene

148 litres of 25% sulphuric xid centaining 1% titanium oxide im
solution was taken in a vylindrical vesssl of 2,5 litrse Capscity whioh
aots as cathade. A 25% cqﬁaoun solution of sulphuric scid was wmpleyed
as snolyte and lead was uesd as anode, The catholyts was separated
frem anelyts by means of a.cersmic porouas diaphragm, The sslution
wes etirred vigoroualy by means of a mechanical glees otl_rut. 220 m}
of o=-nitro toluere was added. During the slsctrolysis, the tamperaturs

- 8..



of the catholyts was kmt,hfz:nzdlll.‘nfuzl'c by mesna of a water
bath, A ourrent density of § Aeq.dm was ewpleysd. The uell
'veltage was 4 te 4,8V, After passing 350 A hre the catholyte wes
‘eweled te 106C. 268 g of o~toluidine sulphate was iselated by
ﬂ;'llil'snn-.n with s eurrent sfficisncy of 79% and an iselated yield of

92%: The energy consumptien comee te 5,5 Kih/kg.

Lxampla 2 + Electrelytic preperation of o-toluidine eulphate using
a retating capper onthode

1.8 litres of 28% sulphuric scid comtaining 1% titsniue exide L@
salution was teken in a 3 litre pyrex besker. R retating dieo
cepper was smploysd ae cathede, The rpm was kept between 1000 and
1500, A ceramic perous diaphragm was used end e lead silver alley
{1% atlver) etrip wvas used as aneds. 175 ml ef 28% sulphuric ecid
was taken in the diaphregm az anolyts. 300 al of o-nitroteluens wap
sdded,  The cell veltage was 4 ~ 4.5V, During the elsotrelysie thé .
temperature of ths cathelyte was kept betwsen 40 end 45°C, A ocurszent
danaity of 20 A/sq.um was smplayed and after passing 450 A hrs the
outh.lyltl was cooled to 10°C, 341 g of o~toluidine sulphate was leolabed

A current efficienay of 78% and an isolated yisld. eof éﬁx waa obtained,

- fxanpls 3¢ Eleotrelytic preparation of e-teluidine sulphate from
s~nitrotoluens ~ Reuse of the catholyte from example ¢

tup!ﬂnntal sot up and cendition are the same as given in

exsmple 1,  The Cathelyts after separatien of sslid s-toluidine eulphete -
in exampls 1 was reusad in which 30 ml oi’ concentrated sulphuric soid
wae sdded te make up the ecid concentration, 300 ml of o-nitrotelusns
was reduced, After peeaing a current of 480 A hrs thes cathelyte wes

. ceoled to 10°C and 375 -] of amine sulphete was igolated, An igolated
yield of 94,6%X and current efficiency of 86X was obtainad. The
cathelyte s reusad five times after thas geparation of thu amine sulphate
as in example (3). The isalated yield of amine sulphate varied Prem
98%X to 85%  The yield obtained during the fifth reues was 87X with
@ surrsnt efficiency of 75% o aminocrescl are obtainsd during the
separstion of amines. The purity of ths recrystallised produot was

of the order 98 to 99% in all ths examples,

..7._.
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'A procsge haw hgnﬂ frvanbad for tha sleatrolytic production of

.Cﬂﬁtiﬂiﬁiﬂﬁ a@%ﬁhatﬁaamtaﬁuidﬁﬁa fros e-nitrotelusne. This pracess -
: tiin§n&tﬁc the uss of conventionsl methods which invelvae tedicus and
'ia;;riusc methude of espavation end purificsticn of the product, ?he
’“iﬁnlaymanﬁ of & coppey contalinmy whisk icneif sots es wethods would
'htlp i& the desion @%‘%igﬁ amparags tells in order to aﬁapﬁ the process
for large zcale ﬁbﬂrafi@ﬂ¢ The pogsibiiity of reusing the nlaatra:ytt
 §§“&3_$§: prozass economically viable,
.m .cx:iaias ‘ (

1) ’i_pracuag Far the elsctrochomical preparaticn of ewteluidine |

auiﬁhtt

W(aiuidiaa using a ooppsr saethodes alther atstiana:y ar
:utnting and having & lead ov an slloy of lead and silver anode which
has been aspa:atsﬁ ?ram the cathalyts by maane of & porous disphragm
.with 16 tﬁ 30% {V/V) of sulphuric. scid containing n,s ts 1% 740, in the
form of titanis sulphate solutien as catalyat and 10 te 30K (V/V)

auiphutic scid ag anolytas,

2) = process as cleimsd i olsim 1 wharsin @ lead or lesd silver
iiil g!l&y_ia vaed &3>¥ﬂ@§3a

'3) A process as claimed in zlaim 1 whersin the cepper sathade i@ "
“iithor atationary or rotating, while statisnary an aaxiliawy\mtirrur ’
ﬁiina ﬁﬁpiﬁ?gﬁ anﬁ & nopper cuntainer is alsoe vesd asting ﬂethrﬁi tﬁ#v
enll and atatlaaary sathode, .
i} A process se claimed in ?Eaim 1 wherein 10 to 30% (V/V) sulphurie.
Viaiﬁ prt?nrabiy 2n$2by volums containing 0.5 te 1% Ti0, ss titanie
mnﬁiéhate solution is used mp catholyte,

B) A process as c}aimaﬁ in olaim 1 wherein sulphurio acid ef t&t-tin;
cnnenntraticn as that of catholyte ie used es snolyte.

&) A pro&a&a 2s claimad in claim 1 wherein s cathodie eurrent density
of 5 to 20 Afeqedm in the case of wtatienary prefarably 10 A/sq.du

and 10 to 30 A/aq.dm in the cese of rotation praferably 20 A/sg.dm ig

used,

Q-
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7. A proocess as claimed in claim 1 vherein the tewpersture

range could be 40 to 60°C but preferably 45 to $0°C.

Dated this 18th day of October, 1976,

sa/-
PXTENTS OFFICER,.
COUNCIL OF SCIENTIFIC & INDUSTRIAL RESEARCH,



