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This inventlion relates to improvements in or
relating to the electrochemical preparation of
para-amino benzoic acid.

Hitherto 1t has been proposed to employ chemical
reduclng agent like ferrous sulphate and catalytic
hydrogenation of p-nitrobenzoic acld for the preparation
of p-sminobenzoiec acld from p-nitrobengolc acid,

Pyt

This is open to the objection that the processes
reported in literature suffor from the following
drawbacka,

It la rether tedious end laborious to saparate
the product from the resctants llke ferrous sulphate
while employing chemical reduclng agents.

1i} Purther purification of the product is easential
in s process smploying chemical reducing agenta.

11i) High pressurs reaction equipments are essentlal
for the catalytic reduction techhique and the unit vrocesases
are vxpensive as oatalysts have £0 be 1mparted.

iv) Informetion avarlable ¢n the cathodio preparation
of para-aminobenzolc acid 18 hot adequate enougn for
setting up a practical ascale unid.

The object of this iovention is to obvaate these
disadvantages by the improvemsnts now effacted 1n the
Process.

According to the pressnt 1nvention, expensive
high pressure catalybic reductron imits are asvolded by
ualng cathoedic reauction of p=mtrobenzoirc acid for the
produwction of p—aminobenzoic acld. The present process
15 guperior to the ¢chemics)l processes hitherto described
1n literaturse singe 1t not only eliminates the tedious
and laboriocus process of separating the yproduct from the
reactants but also gives a woary pure product and thereby
Teitders the process moye easy to operate without sconomic
drawbacks. Additional advantage an the procass now
astablished by us 15 that by using a rotating cathods,
high current density and hagh concentration of p-nitro-
Benzole acrd could be employed without adversely affecting
the enargy economacs of the process.

[¢ these ends, the iavention broadly consista in
reducing cathedidally p=mrbtrobenzoic acid t o give p-smino-
benzolc aczd in an electrolytic aell, fitted with erther
a rotating tan, or tinnéd or tin plated cathode. The
cathelyte was separated frow anolyte by means of a porous
dagphragm. A %5% solution of sulphuric acid wes used as
anclyte and the ancde was made of lead or lead alloy.

The catholyte smployed was hydrochlorio acid of density

1.034 and the concentration of the depolarizar was keps
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meximem ourrsnt efficiency mnd yield., A surrent density
of 2.5 - § swp/dn’ in the case of statlonary cathode and
10-25 amp/an? with & rotating cathode oould be employed.
The tempearature of the catholyte could vary from S0-T0%C,
but & temperature of 65-70°C was employed for most of
the experikents. A current efficiency of 28-90% and
rt yield of 85-90% wes obtained.

The following typical exsmples are given to

1llustrate the inventiont

EIAMPLE I

Eéecéfol%lc reductfon of p=pirirobenzoic acad using
stabionary tin cathodei

129 g of p-nitrobenwoic acad was suspended 1ln
2500 co of hydrochlorio seid of density 1.03. Tin was
enployed as cathode. A 35% agueous solutien of sulphurie
wold waB employed as anclyte ani lead was used as ancose.
The catholyte was separated from the anolyte by uweans of
s ceramic diaphragm. During the slectirolysis, the tampe-
rature of the catholyte wag kept between 65°-70°C by means
of & water bath., A ourrent densaty of 10 amp/dm2 was
ampployed. The cell voltage was 4,20. After passing
120 amp-hys, 78 g of p-aminobengolc acid was obtained
with a current efficiency of T6.1% and an yleld of 80%,
Para-amincbenzoic acid was 1solated from the elecirolyte

by neutralisang to pH 2«3 wath soda ash solution.

EBAAMPLE I3
ac ic duction of p-natrobengolic 1 &

tan cathedat

10 g of p-patrobenvoic acid was suspended in 2040 ce

aof hydrochlorze acid of densaty 1.03. A rotasing eylinder

of t1in was employed as cathoda. The r.p-m. was kapt betwear

1500-2000, The cell voltage was 3.5 to 4.0, During the
electrolysas, the teuperature of the catholyte wes kept

3 -~

oetvesn E594709C, A currest demsity of 10 sap/dm®

vwas employed and after passing 9.60 amp-wr, B.71 g of

p-ainobenzolo aoid was obiained. No unreduced nrtre-~

compound could be detaciad after elecirolys:is. 5 current

affiolescy of 99% and an asaay yleld of 50% was obtaimed,

The mode smployed was the same me that given in Example I,
EXAMPLE IIE

alyt: an ¢ ] oid u.

atatiommry tis plated cethode:
10g of p-pitrebenzoic acid wan suspiended im
250 oo of 20% sulphuric ackd condsaning O.5% stannous
chleride. Tin plated oopper was smployed as cathode.
A 30% aqueous aslution of sulphuric acid wia employed s
snolyte and lead vas used ag anods. The call voliage was
526 = 4.0¢  During the slectrolysis, the tempsrature of
catholyte was kept batween 65-70°C, A current dansity of
10 mip/am? vas mployed. Excess current wag passed to
reduse p-nitrobansoic acid completely, 3.10 g of p-smino~
benwoic mcid was obtmined with a current efficiency of
52.5% £ for an sgamy yield of 90,3%.
The follawiag are among the maila sdvantages of -
. the fmvention:
1) The process does not involve the use of amy
chenical reagent and a8 such its ramoval does not arise.
2) Isolation of the product is sinpiified, thereby
also giving a product which 1s pure.
%) The employment of & rotating cathode would vary
such help 1n the deaign of high ampsrage cells in order to
wdopt the process for large soale preparation.

Dated this %’Z—«/&wﬁf’ day or(D,Lch«. 1966

VK- u.‘uﬁg_ DesSguations SCieadiol \

Sigmtures ¥ X

Signaturet 4 PSrolendola Do Sprnor Swarolfae ‘f‘““‘”‘&

SHgnature: ® Komeakoses Dysigaation: Sewigy ia
‘-_-‘_ -

A Wb At o207
PAYENTE OTTICER, =

Ovnanlt ot & & Todestns " "eveargh

R

Designation: Stawdnl © i

¢ L6801



108573

Indian Patenta and Designs, iot, 1911

[}
COMPLETE SPECIPICATION
Section 4

1MPROVEMENTS IN OR RELATING TO THE ELECTROCHEMICAL PRRP AR (TION
OF PaH4 AMINCG BENZOIC ACID
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Delhi«l, Indis, an Indian registered body incorporsted undar the
Re istration of Socletles act (act XXI of 1860)

The following specification particulsrly describes snd ascertains
the nature of this invention gnd the mannar in which it is to
De parformed i
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This iovension relstes to IEprovemunts in or relasing
to the Eleotrochemical prephration of Para Amino Benmelo Auvld,

The invension alec rolstes to the fiwld of organic
chemical industry wits mpecial refarencs to production of
pharssceutionl chemloul and drugs on an industrial soale hy
Sy slmotrocheatoal method.

Hitherto it nes besn proposad to amploy chexical reducing
ngents like farrous sulphets anu oatalytio hydrogensticn
maploying wither coatly catalyets, or ordinary catalysts
under pressirs.

The processes hitherto reported in literature wuffer
from the following drawbacks:

1) I ia rather tedicus and leborious to saparate the
product from the reaetant like forrous sulpiato while
eaploylngz chemioal reducing agenia,

1i) Purtber purifteation of the product 1s essential ie
a procues employing chemical reducing ajents.

4141} High pressire resction equipments are essantial for
the catalytic reduoction tecimiques and the unit procenses
are sxpansive &5 catalysts mave to be imported,

The main object of the inventlon:

The maia object of the invontion is to obviate dhe
dravbacks mentioned earlier by the modification amd
improvezonts novw effected by us.

The pRln finding anderlying the inventiong

Fxpensiva high pressvre catalytie reduction unitw are
awided by using & rotating cathode for the redict:on of
p-nitrobenscic acid for the production of p-aminobenzoic mvid,

The prosont progess is suparior to the chemioal processes
hitherto deseribed 1n the litersture sioce 1% not ouly
siimioates tho tedious and Jaborious process of sephArating
the product from the racctants but alsc glves & vary pure

produck uud thersly recdsrs the process zors sdsy 4o operate

-~

without ecopomic drevbacks. Additienal ‘.m-lr{{: the
progens wiw sstablisked by us is $d by using & rotating
onthode, Gigh current densisvy and high ocouoentraiien ef
p-nitrobanzelc moid could be employed without sdversely
sffeoting tiw epargy sconomios of the procems.

The invaaiion broadly consists in catbodio reduction
of p~nitrobeusolc agld to give p-amincbenzolc &oid ia an
elesctrolytio cell fatied with sither & rotating tin er tin
pliated cathode. The catholyte was separated from apdlyte
by asans of a porous diwphragm, A 352 solutlon of mulphurla
noid vas used Az anolyte and the ancds ves wade of lead or
lamd alloy, The catholyse smploysd was hydrochlorie agid
of denalty 1.034 and the concentratfon of the depolariser
wis Nept betweon 3 and 158 but & solution of 5% could give
the maxioua curreat effiolency and yisld. A ourrent
density of 2.5 ~ 5 aup/dua in the case of atationary cathod
and 10-25 ll.ltp,’t‘.ll2 vith & rotating cathode could be smployed
The tempsrature of catholyte could vary from S0TC%; but &
temporature of 65~T0°C was employed for mest of the
expariments, A ourrent efficienoy of 85-90% and an yisld
of B85~00% wan obtained,

Typical axamples:
EXAMPLE 1

Elecyzolytic reduction of p-nitiodenzoit Soid using &
statiopary tin oathoder 12% g of p-nitrobenzeic acid was
susponded in 2.5 litres of hydrechloric wcid of density 1.03.
Tin was employed a8 cAthode. A 35% aqueaous aclution of
sulphuric acid wvas anployed as anciyte and lead was used as
onpde. The oatholyte was separated from the anolyte by
peans of w coramic daphraga., During the slsctrolysis,

the teaperature of the catholyte was kept between 65 and
T0¢C by means of & water bath, A current density of

10 wmp/ca? wae employed, The cell voltage vas 4.2.
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Aftor passing 120 mgp.hrs., TB g of saincbeasoié Pv 2y s
obteined with & curresnt efficisncy of TE. 1% and an yleld
of 86%. The ensTgy uonmimpiion comes to 6.6 Ewh/fg.

\ 1o p=nifrobenzelc aoid using
wid t 10 g of penitrobensolc kcid was
guspended 1n 200 ec of hydrochloric seld of deamity 1.03.
A rotating qylindsr of tin wae smploysd as csthode. The
F.pe. Wae kept betweso 1500-2000.  The cell wolings 7/ vas
3.8 to 4,0, During siw elscirclysis, the Semperature of
the oathdlyte wag keph betwesn S5-TO°C, A ourrent density
of 10 amp/dn® vas employed snd afSer pasaing 9.60 amp.br,

8,1 g of p-aninobenzoic 80id was obteined, Ho unfreduced

aitzo compound could bs detected mfter slecirolysim, A
current sfficisancy of 998 mnd an assay yield of 97% wans
obtalapd. The ancde smplaysd vas the saud me tbat glvon
in Bxample I, Thke snsrgy coasumpiion comes %0 5.8 Ewh/Rgz.
SugEmAry

A process han beon invented for the elaectrolytic
prodickion of paminobensoic acid from p-nitrobensolo acid,
Thls process aliminates the use of conventional mathods whiohk
require further purifioation of the produst and alao high
pressire retction squipment. High emperage could be
enploysd in tm oall by tha use of roteiing sathode which
Fondsra the process Bare samy %W oparate without any economie
dravimaks-
WE CLAIM:

f. A procass for %+ sladtroohsmicsl preparatien of
p-aminobenzoic aoid from peaitrobensois agid using & tin
or tio platsd cathods either atationary or reseting and
baving a lead anode which hng been separated from the cathod
by asans of & porous diaphuregm,

5 ) o

2. A process ap claimed 1o olaim {1} whersic parfartied
lead sirips ars ussd as smwdes

%, A proosms a3 olaimed in olain (1) vherein §
sulphurie 89id of conoeniration betwean 30 and 40% im use
63 anelyta, tut preferably 35%.

4. A procens as 4o olaim {1) wheroin hydroonloric meid
is uped as catholyte and tbe density of 4t oould be waried
babwesn 1,02 ad 4,08 Tut preferably be 1.035.

5. A proowss as in claim {1} wherein & current detaity
uphas 10 lup/dlz in the oass of stationary oathode mnd
%50 aap/ an? in the cuse of rotating cathods are employed.

#. A prooess asg xix io clzia (1) wiarein the tempearature

range could be 50-T5¢C hut praferadly T0°C,

T A process as claimed 4n claim (1) vhersin the okthods

is atationary or rotating sad while stasioohry &nd suxillery
wiirror is eaployed,
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