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The mein obhject of tha invention ie to obviaie ths draw bascks mant-
ionsd earlier hy iths modificetions and improvemsnis now sffected by us
We have found thaet sxpensive uxldising egsnis 1lks potessium

permenganate and potassium dichrowmate are avoided by ths process of

slectrolytic oxidation of chreaie sulphsie to chromic acid, oxidation
of oxtho toluana sulphonanide %o sacchazin, followed by the

reoxidetion of chromic sulphata te chromie aecid in & cyclic mannar.

The presant process is supsrier te the processes hitharto described

in litersture since it doee noi involve tha use of sxpensive oxidieing

sgents, which incresesd the finsl cost of the product. The preduct

incletion i aimplified snd the Sype of unit operstione invelved in the

inventad two stags procsss are such thet it would wvery much help in
the scala up of the processs for the large ecals sdoption,

Our prior Indian Patent No. 75425 zelatss o 8 procese for the
regeneration of chromic acid fur the oxidetion of orgenic compounde in
perticular to p-nitrotolusns wharein the slsctrolytic regsneration of
chrowic acid ﬁfﬂm chroniom sulphste end aulphuric scid is carried out
waing » lwed dioxide asnods sithiar stmtionsry ar rotsting snd & lewd
eaﬁha&aa slosely wrapped with asheetos fibre.

Avcording %o the preesnt invention, thers is provided s cyeclie proéii:
for thas praparation of ﬁﬁﬁ%h&riﬂ.hy glsctirochenical oxidsticen of ortho
toluens sulphonamides with ohromie seid snd sulphuric scid sharscterised
in that chromic scid sbteined by ths process #3 cleimed in Iindian Patent
Ne. 9542% ie used, the chrowive sulphate cbhtainsd in ths rsection mass
by above ¢ tated elsctrochswical sxidetion of é}olusn: gulphanamide is
purifisd Lo rewove orgenic matter and i8 ssnt to ragenszets chromic acid
by the procese of said patent Ne. 93423 and the chromic scig thue
obtainsd ie again.uéad with sulphuric scid to oxidiss o-tzlusne sulphons-
wmide to saccherin in @& cyclic pricess. '

' The regenerstion of cheomic acid may be cerrxied out s& follows:

la) & cuzzani density & 2.5 - 5.0 A/dmiie wmploysd while using a
.ntatinnhry anods end & currsni danalty in ths sange of 15-20 a/dm?, is’
employad whils using e Tetating anodw; (b) Temperatuzre of slectrolysis
is kept at 43-45“: {c) Lead ar lead slloy i@ used ap snods materiel

(d} Copper rod, éovexaﬁ with leed on which blue ssbsstos thraad ie
closely wrepped, is usad &S gathode ks} The soncentration of gulphurie
acid is kspi et 30-35% ir ths zlectrolyts and (r) . The eamontuﬂon

n? shrowius suiphats le kept ek 25-30% &n the slectrolyte.
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This She oxidstion of shromic sulphate to chromic’ acid am
oxidation of eriho toluena sulphohamide to sasccharin is followed by

purification for remswal of organds mabiter snd reoxidetion of

ghromius suiphabs,

The sxidstion may b carzled oul by taking wlectrolytically
rogenerated chronis ecid in a reector Fitied with an efficiont
agitatosr, adding a-toluens sulphonasids to chromie. scid, and

gradually regulating the ceourse of the reaction by the control of

temwperaturs,

tx)
Thus the oxidation of e=boluens su.lpheﬁamideﬂis carried ocut st
K4

a tesperaturs of BB-509C wsing elestrolytiszally regenarsted cshromio

acid {n 50=53% saqusous sulphuric w«cid by the stagewise addition .}(I)

in squal guentitics duriny ihe eourse of &n hove,

Cheomds e0ic obiained from the slscteelytic cell may be allon&
o resct with ortho toluene sulphonsmide in a sepacate resctor. The

oxidution 1g cereied sut &t 9B o 70%°C but preforably st 60°C,

tThs prossge for the preparation cf» spacharin mskes cyslio on
e practical ecals osidation of chroais sulphate te c‘:hremir; acid,
oxidation of orihs telusne sulphonswaide ko ganchacln and purification
for removal of orgsnic mabter followed by recxidetion of ehponium

sulphato.

Thus, the first stegs consiste in the axidation of shromie
--ulah&-i:a to ohzomin soid in s electralytic sells the sscend stage
eonaiete in tha oxidstien of orthe tstlusne sulphonaaide %o seccharim
and the chremiun sulphate thus chiaisne afies purification is sent
ack to the esll for tha mgsse;s:st'ipn of phrosie acid to maks the

process oyolid.

Thaes m uxidetion 1s euzrried out by taking alwtrulyt&.nallg
regergeatad é?&\,:&tc &=id in ¢ rosctor Fitted with an efficiant
agitater, o-tolusnd eulphonamide 1s sddsd to chromic soid, graduauy
peguieting tha Soucse of the regcﬁiﬁn by the aontral of Semperaturt.
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g conditions under which good yiald cen be obtained are s

followsi
1) Tempersture of oxidation at about 55-60°C
11) The percantage of ohramic ecid ks kept bstusen 12 snd 14%

111) The percsntage of sulphuric acid ks is kept between 50 and 85K

O-tolusne sulphonamide is added in stages by the addition of

squal quantities during the courss of an hour,

Jypical exemplest
EXAMPLE X

60 g of chromic scid was taken in 500 ec of 50¥ sulphuric acid.
48 g of ortho tolusne sulphonamide was added and the reaction was carried
out at & temparaturs range of 35-70°C.  After the reaction was over,
4t was cooled to 10*C and filtered, The filtrate was slectrolysed
and 54 g of chromic acid was regensrated with a current officiency of
S0% Por an yield of 90X  2%xt¥ 29,1 g of saccharin was obteined with
on yield of ;:’ on thae basis of o-toluene sulphonamide congumed during
the reaction (36,2 g): ®.P. of saccharin - 227¢C, Energy coneumption~
16-17 kwh/kg of saccharin,

EXAMPLE 11

360 g of regenerated chromic scid in 3 litree of 50% wlph-uru
acid wae teken in a reaction vessel and 200 g of ortho toluene sulpho-
namide wae added, The reaction was carriad out iﬁ the temperaturs
range of 38<-70°C, The product wes isolated as mentiohed in the
previous exampla. 120 g of sacoharin was obtained with an yh“ of
75% on ths basis of ortho tolusne sulphonamide consumed (150 g). The
filtrate was electrolyssd to regenerate chromic acid. A current
officiency of 52% with an yield of 66X wes cbteined, N.P, of seocharin-
227%C. Energy consumption - 16 to 17 kwh/kg of ssccharin

£xanptl 111

Ohzonius sulphate (390 g in 3.8 litres) obtained sfter the
oxidetion of o=tolusns sulphonsnide uas electrelyesd for the regeneratien
of chromioc e0id &n an alestrolytis cell. A ataticnery lesd anods wee

2
used and the current deneity esployed was 2.8 Ndm . A soppus rod
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_povered with lsad on whieh biue esbestos :threed was ciossly wreppsd, was

usad

wes 10%.

st sbout 40-45°C,

88 cathode. Ths concentretion of sulphuric acid in the electrolyte

puring the slectrolysis, the tempsrcature of the celi was kept

After passing 362 a hrs, 382 g of chromic dcid with

en yiald of 84.8% end e current efficiency of 76.8% was cbtained,

Thua thse invented process for the electrolytic production of

asccherin from ortho toluens sulphonamide eliminatea the use af

axpensive oxidising agents

liks potassium permanganats and potassium

dichromats which increases the final cost of the product. The

oxidation of ortho toluene

sulphanamide by chramic ~cid, in & two

stage processs, renders it guitable for large scule adeptiion.

We Claim

Ky

micsl oxidation of ortho toluene sulphonamide with chiomis =cid

sulphuric scid characarised in

A tyclic process for the preparetion of saccharin ty electroche-

and

that chromic acid obieined v the procsss

a» clesimed in Indian Patent No. 95423 is used, the chromium ralphate

obtained in the reaction mase by above atated alactrochewical oxidaticn

of o~toluens sulphonsmide is purified ta ;emove organic me*ter and is

sent ta regsnsrats chromic acid by the process of said patest No. $5425

and

the chromic scid thus obtained is egain used with sulphuric ascid %0

oxidise n-toclusne sulphonamide to ssccharin in & cyclic process, -

2)

A process ss clesimed in claim V' wherein the regeneration of

ehromic scid is cerried out as follows:

a)

stat

s current density: 2.5 - 5.0 A/dm? is employed while using s

ionary anode snd & current density in the rangs of 12.20 A/dm2 is

smployed while using & rotsting snods}

b)
e)

d)

a)

3)

tempsraturs of electrolysis is kept ot 40-45°C:

Lead or lead elloy is uvsed es anode materiely

copper zod, coversd with lesd on which blus ssbeztos thresad
is clossly wrepped, is used as cathode}

the concentretion of sulphuric acid is kept at 30-35% in the

slectzolyts and}

f) ths concentration of chremium sulphate is kept st 25-30%

in the -ltctialyt..

"R process s cleimed in claim { or 2 wherein ths oxidation of

chromic sulphats to chromic scid end oxié.iien of ortho toluans

sulpronamide to saccharin ie Follewss by pusavicstion for removail of

oxgenic wmetter end ravxidstion of chromivne suwiphste.
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&) & process ~gs oiaimed in any of the prevading clain?hﬁ‘b‘rMo
oxidetion is carriasd out by taking electrolytically ragenarated
chromic acid in a reactor fitted with an efficient agitatot. o
toluene sulphonamide is added to chromic ecid, graduelly rugulating -

the coures of the reaction by the control of tempsraturs,

§) A process aa claimed in any of the preceding claims whereint the
oxidation of o-toluens sulphonamide (I) ie carried out at a tunponitt,ut_o
- of 55-60°C usirg 12-14% electrolytically ragenerated chromic aoid in

' BO~55% squasus sulphuric «id by the stagewlse addition of (I) in

squel quantities during the course of an hour.

6) & process as claimed in any of the preceding clsims wherein
shrosic acid obtained from the electrolytic csll is allowsd to react

with ortho toluene sulphonsmide in a separats reactor.

7} A provess as claimed in claim 6 whersin the oxidation is carried

_gut at 35 to 70°C but prefersbly at sosl.

8) A process for the preparation of saccharin substantially as

hersin before described.

batod this t14th day of January 1976

Ry N SRV

patents Officer,
Council of scientific & Incustrial Resesrcl



