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Thias Luventlon relstea te isprovesments in or
reizting s the elsctrolviis produsiios of glyoxylis
szid frowm sxsalic acid,

Hithertoe it haa beea grépaaad o produce
glyexylic acid by the reduciien of oxalic acid im
the presance of 8 wineral asid such as sulplarie
s#cid 25 a supporting electrelyte at a retsting/
stationary lsad/amelgsmated lead cathode (Indion
Patont Mo. 132716).

This is open tn objaction that such 2 methed
invelves diffigultiss in the {seletion of the produet
im thn‘prﬁaena@ of sulphuric acid ian the cathelyte.

The cblect of this invention is to olwiate
these disadvantugss by reducing the oxalic seid
without any sapp@rtlng slectrelyte at i reotating/
stationsry cathuds of lead/amalgameted lead so
that the Lsolstien of the glyoxylie acid is made
simpler,

To these ends, the inventicn broadly conaists
in reducing an aguedous selutien 3£ exalic scid
(a0 t§ 80 g/1) om & load/emalgemated lesd cathode
at & current density b@twuan 4 snd 10 aup/d:z
cigloyin; diaphregne like perous ceramic, micre
porous PVC/cation exchsnge membrane. Dilute
sulphuric ecid upto @ concentration of 20% (W/V)
But preferably a concentration of 10% (¥/V) is
used as snclyte hiving lead/lsad silver (1%) alley
ansds. The temp:ralure of entholyfa is maintained
between 10 end 2%°C but prefersbly between 10 and
18°C by circulation cold brine through lead ocooling
eoils. The reduction is carried out to theoretical

time corresponding tu 2P /mole 0f oxalic acid
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inttially present {m the cathelyie. AMer the
completion of the slecirelysls plvexsriic scid and
the unrsduced oxwllo ucld content of the csthalyte
sre estimated. The 2atholyte i® then vacuua
concentrated to 30K (W/W) of glyexylis scid and
gooled te O to $0°C, Unreducsd oxalic acid
erystallises out and im removed by filtratiowm,
ipal giyoxyliec soid comtent in the syrup is
estinated,

The folloewimg Typicel examples ere given to

1llustrate the inventiont

BLAGLE X

Catholyte: oo 4% litres ¢f axalic acid

e ot oxaiic acid.® o0
Apolyte! e 12 litres of 10% (W/V)

of ﬁzso&
Cathodet oo zg:;;sx)mry lead (area
Anode: es Lezd-silver siley (1%)
Diaphragmt o Ceramic porous pot
Current: oo 100 amps
Current density: s 2.% tsp/duz
Temparature! ca 10 to 15°C
Cell voltage: e 8.4 te 9.0V
e iaateas e 1.570 kg
Unreduced oxnlic aeid: .. €371 kg
Asasay yield: .o 72.25-
Current efficiamny: e HL.TH

EXAMPLE X3

cataatyter s Lusren ot oumle g

of oxalic seid.
Anolyte: es 12 litres of 0% (¥W/V) af H.5C
Cathode o  Stationary lend {ares %0 ﬁaz}
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Anodet » Lead silver (1%) alley
Diaphregn: ++ Ceramic poreus pet
Curreats o 120 amps
Current density: o 3 amp/dn?
Temperatures o 10190
Cell veltage! o 3.6 to 9.0V
Clyexylic asid

estizmated: e 1,594 kg
Unreduced exalis

acid: v 0,592 kg
Assay yield «r  T1,68%
Current efficienay: ., 63.87%

KiaL2  I1L
Catholytes v &% litres of :xalic acid
s5iution containing 1.8 ke
Anolyte: ‘e ;:xl;itru ot 10% (W/¥) of
)

Cathode: v BStationary lesd (arsa &0 .z)
Aneds: +s Lead-silver ailoy (1%)
PlLaphragms v« Caramic poreus pet
Current: se 120 sruap
Current density! . | up/‘dn:z
Temperatures s 10 te 15°C
Cell voltage: ve T.0 0 12.0V
Total oxalic mcid

reduced: .o 3.6 kg
m"ﬁﬁ:.%:é? vo 1,359 kg
mreducd: M L 0.3 xa
Assay yield: oe  TO.O9%
Currer: srfieiencys .. O64.12%

— -



Catholyte: ss 9S00 wml oxmllie acid solution
::I::MLW 40 g of oxalic

Anolyte: vo 150 ml of H 80, (10% w/V)
Cathode: «+ Rotating eylindrical lesc
Anode: se Load nilver alley (1%)
Diaphragm: +« Caramis porous pet
Current: es 395 ump
Current density: ve T mp/’hﬁ
Temperature: e 1Y te 19°C
Gell voltage: o 8.8 %0 13,0V
Glyexylic acid

estimated: o 19,96 g
Unreduced exalic acidy .. 5.9 g
Assay yield: co TAWGN

Current efficiency: ve- BT.6%5%

The fellewing are the main advaniages ef the
invention:

8) lsolasion »f glyexylic ncid L& made simple
by sveiding e separate supperting slectrelyts sush
as sulphurie acid.

b) Complets redustion ef oxalic meid by passing
exsess current is no’ sssentisl for the iselatiom ef
glyoxylisc acid, since the glyoxylic ascid eam bde
isolated even ix the presence of small quantities
of unreduced exslic acld.

o) The present msethod ef isclation aveids
neutralisation of H,30, whi with caloies sarbvemate

thus economising the process.
Py bas the 4 ‘}-} g‘_ﬁ.hexam b, 1977
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COMPLETE SPECIFICATION
( Section—-10 )

* AN IMPROVED PROCESS FCH THE ELECTROLYTIC
PRODUCTION OF GLYOXYLIC ACID FROM OXALIC
ACID ¥

COUNCIL OF SCIENTIFIC aNi INDOSTRIAL RESEARCH,
Rafi Marg, New Delhi - 1, Indian, and Indian
registered body incorperated under the

Registration of Secieties Act, (Act XXI of 1860)

“She following specification particularly describes and ascertains the nature of this invenation
and the manner in which it is to be performed :—
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This is an invent.on by Handady Venkatakrishna

Udupa, Director; Kodethoor Shrivara Udupa, Scientist;
Subbarayan Thangavelu, 3cientist; Poomlnathan Subbian,
Scientist; Krishnamu thy Jayaraman, Senior Scientific
Assistant, and Pachaimuthu Thirunavukkarasu, Senior
Laboratory Assistant, sll of Central Electrochemical
Research, Institute, Karaikudi-623006, India, all
Indian citizens.

An invention relates to an improved process for
Qlectrolyrtic production of glyoxylic acid from oxalic
acid, Glyoxylic acid is used to synthesis perfumery
chemicals like vanillin end pharmaceuticals like
allantoin, vitamin C derivatives. The invention
thus will be highly useful in the pharmaceutical
and perfumery industries.

Hitherto it has been proposed to produce glyoxylic
acid by electrolytic reduction eof oxalic acid in the
presence of a8 mineral acid suchk as sulphuric ecid as
supporting electrolyte at a rotating/stationary lead/
amal.gamated lead cathode.

The objection to the hitherte known process is
that the method invelves difficultjes ia the iselation
of the product due to the presence of sulphuriec acid
in the catholyte.
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The object of the inveniiom 1& to oovimte these

disadventages by reducing the oxalic acid without

any supporting electrolyte at a rotating/stationary
cathode of lead/amalgamated leaed so that the isolstiorn
of the glyoxylic acid is mace simpler,

The other mair objlec:ives of the inventiona are

a) to make the isolation of glyoxylic acid

separate
simple by avoiding a/supporting electroliyte such aa
sulphuric acid;

b) to effect complete reduction of oxalic acid
the passing of excess current is not essential for
isolation of glyoxylic acid, since the glyoxylic
acid can be isolated even in the presence of small
quantities of unreduced eoxalic sacid.

¢) The present method avoids the neutrslisation
of oxalic acid and sulphuric acid with calicium carbonste
thus economising the process.

The process broadly consists in reducing an
aqueous solution of oxalic acid (40 to BO g/1) on a
lead/amalgamated lead cathode at & current density
between 1 and 10 A/dmz enploying diaphragms llke
porous ceramic, microporvus PVC/cation exchange
membrane. The catholyte temperature being maintained

between 10 and 25°C but preferably between 10 and 18°C
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Accordingly the invention provides an fsproved
process for the alectrviytic production of glyoxylic
acid from oxelic acid In wn slectrolytic diaphragm
cell cheracterised in that an agqueocus solution of
oxalic acid is used ex netholyte and dilute sulphuric
acid as anolyte and separasing the unreacted oxalic
acid from the catholyte by crystallisation tc obtain
glyoxylic acid in the filtrate. The process 18 carried
at & current density of % o 10 ampfdmz and at a
ourreni-density-ef temperature maintained between
10 and 25°C of the cathuolyte and glyoexylic acid
formed is separated therafrom.

As @& result of the invention the isoletioun of
glyoxylic acid is mede simpler a# it invoives only
the evaporation of the Catholyte to the required
conventration. Oxelic teid is recovered witnout
neutralisation a8 it sepsrstes out during vacuumn
concentration. The process thus avoids tne
neutralisstion step involving the neutrsliisalon
of sulphuric acid and cxeaiic acld as well ag ohe
oxallc &cid recovery step involving the lesching

of calcium oxmlete with <dilute sulphuric ecid

e ﬁ e
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The present method doas not involve the use of calcium

carbonate for neutralisation end sulphuric acid for the
leaching of calcium oxalate #nd for supporting electrolyte,
thereby ecoucmising the proocess.

The present invention cenzists of a prosess for the
electrolytic production of glyox?lic acid from oralice
acid which comprises of the reduction of an azquecus solution
of oxalic acid (40 to 80 g/1) on a lead/amalgamated lead
cathode at a current density between 1 and 10 mop/dm2
employing diaphragms like porous ceramic, microporous
PVC/cation exchange membrane. Dilute sulphuric acid upto
a concentration of 20% (W/V) but preferably a concentration
of 10% (W/V) is used as anolyte having lead/lead-silver
(1%) alloy snode., The temperature of catholyte is
maintained between 10 and 25”0 but preferably between
16 and 18°C by circulating cold brine through lead cooling
coils. The reduction is carried out *o theoretical time
correspcnding to 2F/mole of oxalic acid initially between
present in the catholyte. After the completicn of
electrolysis, glyoxylic acid and the unreduced oxalic acid
content of the catholyte are estimated. The catholyte is
then vacuum concentrated to 50% (W/¥) of glyoxylic acid
anc cooled to O to 10°C.  Abcut 75% to 80% of unreduced
oxalic acid crystallises out and is removed by filtration.
The purity of recovered oxalic acid i1s 98%. Final
glyoxylic acid content in the syrup is estimated.

VT 'G .
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The process consists iy the eiettrolytic recuction
of an aquegus solution of oxsiic acid (4780 g/l} an e
rotating/s*afionary lead/eralgamated iead cathode using
porous ceramic, micre porou- PVU/zatiorn axchange membrane
2s disphrags. &t the snd of the theourstical time of
electrolysis, the cathoiyte 18 vascuum eveporated to a
glyoxylic acid concentiatiorn of 50% W/W, The coucentrated
sgyrup is filtered to remove the unreduced oxalic scid
which separates out during vacuum concentration. The
flitrate is estimated for jta glyoxylic acid content and
merketed,

the following typlcnl axamples illustrete the

invention:
EXAMPLE )
Catholyte: .. @% Jitces of oxmlic scid Solution
containing 3.6 kg of oxalic acid.
Ancalytes oo 12 Livres cf 10% (W/V; of
sulphoric acid.
Cathode: .. Stationarv lead (ares 40 ﬂnz)
Anode: .. Lead-s’lver,alloy (1% silver)
(erea ) dw®}
Diaphragm; e. Ceramic porous pot.
Current density: .. 245 amp/dn’
Curreat re YOO amperaes
Temperature! we 10 to 15°C

—
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Cell voltage: as .k to 9,0V
Glyoxylic acid estimated:,. |.37C kg
Unreduced oxalic scids re 7Y kg

Assay yield: 72, 2%

Current efficiencys or Ol TH%

Catholytes s« 4% litres of oxalic acid solution
containing 3.6 kg of oxalic acid,

Anolytet v 12 litres of 10% W/V of sulpnhuric
acid

Cathode: +» Stationary lead (area 40 dmﬁﬁ

Anode: «» Lead-siver alloy {1%) {area 20 dmz)

Risphragm: v. lLeramic porous pct

Currentt .o 120 amperes

Current densitys: ve 3 mmps/mm2

Tegperature: ee 10 to 15%C

Cell voltage: ce B.D to 9,0V

Glyoxylic acid estimated:.. 1.314 kg

Urareduced oxalic acid: oo 0592 kg

Assay yield: .. T1.68%
Current efficiency:? .o H3,87T%
EXAMPLE .
Catholyte: .. 500 ml of oxalic acid solution
atholy contatning 4 g of oxalic acid,
Anclyte: e, thO ml of 10% ¥,V sulphuric acid.
Cathode: .. Rotating amaigsmated lead <ylinder

{Ares - 0.6 ')



Anode:
Diaphragn:
Currents
Current density:
Temperatures
Cell voltage:

Glyoxylic acid
estimateds

Unreduced oxalic
acid:

Assay yield:

Current efficiency:

Catholytes

Anolyte:
Cathodes

Anode:
Diaphragm:
Current:
Current density:
Temperature:?
‘ell voltage:

Glyoxylic acid
estimated:

Unreduced oxalic

48412

Lead (Ares 0,33 dlz)

«+ Ceramic porous pet

+o b amps

ve BB um;:n/tll2
so 10=15%C

er 10 = 11V

L
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acid ..

16'« 57 !:0

Toled &
8(:‘«;‘ 62%
TC W 5 3%
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500 ml of oxalic acid solution
containing 40 g of wxalic acid

140 ml of 10% W/V suiphuric acid

Stationary amaigamamad lead
{Area - 1,3 din

Lead (Area 0.33 dm*®)

Ceramic porous pot
4 anps

rats il 2
3«» "\:’ 7 mﬂp" Clm
101320

9 « 10V

13.3% g
2.1 &

E
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‘GS‘wiyield . 860 74%
Current efficiencys o B2.17%
EXAMPLE 5

The reduction was carricd out with 40 g/1 initial
concentration and tne conceniration was msintained until

another 1.8 kg of oxalic ucid has been added in regular

instalments,

Catholyte: . 45 1itres of oxalic acid solutiocn
containing 1.8 kg of oxalic acic

Anolyte: o. 12 litres of 10% (W/V) sulphuric
acid

Cathode? «. Lead (stationary) Avﬁakho‘dmz

Anode: «« Lead~silver alloy (1%) Area 20 du’

Diaphragm: e« Ceramic porous pot

Current: | oo 120 amps

Current densitys e 3 amp/dm2

Temperatures oo 10 = 15°C

Cell voltage: oo 9¢3 - 12,0V

Total oxalic acid reduced.. 3.6 kg
Glyoxylic aéid estimated .. 1.355 kg
Unreduced oxalic acid: .. 0,367 kg
Assay yields vo  T0,09%
Current efficiency: o 64,12%

The electrolytic reduction of oxalic acid to glyoxylic
acid is carried out using a rotating/stationary lead/
amalgamated lead cathode gt current densities ranging $rom

J— \4 ———
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1-1C smp/dmz without the ure of any supperting slectroiyte
suckh &s sulohuric actdq, ty such & method, the processing
operations for the lsolation of glvoxylic aclid are
simplified. The process i3 also mede eeopomical due to
the avoidance of calcium carbonste for neutrelisation end
sulvhuric ecid for the rescvery of oxallc acid and ae

supporting electrolyte,

WE_CLATM:

1) An improved prgcess {ur the eiecirolytic production
of giyoxylic acid from oxallic acid in an electrolytic
diaphragm cell characterissl in that an agueous sol.tion
of oxalic acid is used as tatholyte and dilute sulphurie
acid as anolyte and separating the unreacted owalic scid
from the catholyte by crystalliisation ty obtatn glvoexylic
acid in the filtrate,

2) Process 85 tlaiwed in cleim =~ wherein the
electrolysis is carried out at a current density between
1 ang 10 amp/dm2 and @ temperature of 10 to 25°C of the
cashglyte.

3) Process as claimed in claim ! wherein oxaiic
acid is used in ar agueous solution o concentration of
40-80 g/l and reduction is terried out to 2F/mole of

oxaiic acid initially present in the catholyte.
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&) Process as claimed in claim 1 wherein the

temperature of the catholyte is preferably maintained
at 10-18°C,

5) Process as claimed in any of the precesding
claims vherein the catholyte »tteined fs vecwma
concentrated to 50% (W/W) of glyoxylic acid and cooled
to 0-10°C to crystallise out unreduced oxalic mcid
sand to obtain § glyoxylic acid as a su syrup.

6) Improved process for the electrolytic production
of glyoxylic acid from oxslic acid substantially

as described and illustrated herein.

Dated this /4% day of Dows-fus (g5

L“\_A‘[&‘ b Aar w(ﬂ-!‘f"“‘» .

Patents Officer
Council of Scientific & Industrial Ressarch
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