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This 1is an 1nvent;gngbyfkngthoqg;Sh;Lyarafvéupa,WPoominathan

Subbiah, Krishnamoortﬁ§laéj;féﬁ g{ﬂﬁggggiﬁdthd Thirunavukkarasu and
fhellamier Seshadri ali ffoﬁ Central Electrochemical Research
Institute, Karaikudi - 583-980w, @gyilnadu, quggﬂ%ggm%}l&gggggns
citimgna,énd‘relatgpmtq iﬁéimproved eleetrqlﬁtic Qéil,foxwxhe
production'°£ °a1Qi“m gluconate. - ‘

Hitherto it has been proposed to oxidize glucose to calcium gluconate
by an electrolytic process by using rotating anOdgs'of graphite and
stationary graphite cathodes in a’Polyqinyl chlpride/?olyvinyl
chloride lined wooden tahk as.eiéctrolysér.

Our prior India patent No.51189 describes a process of the type which
‘consists in the electrolytic oxidation of glucose to gluconic acid
in the. presence of alkali bromide solution as electrolyte and the
subsequent neutralisation of gluconic acid with the added calcium
carbonate to give calcium gluconate. Indian Patent No.147524"
describes an improved cell designs employing rotating anodes. The
characteristic features of the above electrolytic cell{uses that it
r”atiﬁggéxépﬁité[éﬁédgé,fﬁfié;”ahodes used are of cylindrical type
and are rotafé& by:éﬁifgiﬁe:écfrical motor érrangément. The rotating
anodes are surrounded g;‘satho es of graphite rods/plates arranged
concentrically in a polygon afound the anode.

This cell has the following drawbacks: '
}(1)"it is not §06§ible to dperatéithe cells at voltages less than
10~-12 as it is difficult to bring down the inter electrode distance
to less than 12 mm.

(11) the use. éf PVC cébitné *boii'”inside “the ‘electrolytic cell

necessitates the use of refrigerant brine for maintaining

electrolysis temperature “yithin 1imits; thereby requiring
2 .
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1nveetment’fof fefrigefation unit and also edding.to'the energy :

requirements for the process.

(111) the cell requires a rotating assembly for rotating the.

electrodes and the use of mercury for giving electrical

connection to the rotating anodes. -
The main objective of the present invention is to obviate these

disadvantages by the use of a flow type cell in.which graphite

electrodes are stacked inside a PVC housing separated from each

other by thin PVC/Poly propylene spacera and the electrolyte is
circulated through the electrode stack.

The improved cell of the present invention assures a ug}fo;m,,*‘

current distribution and enables an efficient cirpu;etioon of ghe
electrolyte through the electrodee.packed 1neide_the PVC hdpeing,
It algo makes it possible to bring down the inter electrode éep
to the minimun (1.5-2.5mm) thereby reducing the operating cell

voltege,to 3.5 to 4.5V with cene;derable saving on energy

requirements for electrolysie. “ ;

The other objectives of the 1nvention ere"

(1) the improved design of the electtolytic oell enables the
operation of the cells at lower voltagee thereby eeving on the

~cooling requiremente.

S o~

(11) the oooling of the cell contente can be accompaliehed byf

cooling vater ae compred to refrigerant brine used et preeent”

thereby saving on the 1nveetment and nower requiremente due to

“the uee of the refrigeration unit.

The inventlon is further described in deteil with reference to

the drawing accompanying this specificatione. In the drawinge.
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}?r(;. { shows the elevation of the,oclleqz thgainfenﬁionue_ -
Pigure. 2 shows the top view of the eleptxnlytiﬁVQQLI;Qf_ the
present invention. L ‘
The electrodes shown ih the Figure {1 are ciroular graphite plates
{(11) packed inside the PVC housing. The PYC houeing ham
provieicn “#6r oirculation of ‘electrolyte. - The electrioal
connection is given to the two end elcctrodes in the steck. Ihef
electrodes in tue stack are separated by suitably positioned
PVC/Polypfopylene spacers (i). The electrolyte is preparred ifi .
& tank externally and is ciroulated through the Lleetrolytioc
cell by means of a centrifugal pump. At the ‘end of elentrolysis,
the 'é_i'echoiy’té" is processed’ £or the recovery of the product.’
The elootrolyte ooneiete of ‘sodiun’ bromide cortaining desctronw
and calcium oer¥onete. ‘The fumber of electfsdes ‘gay ber8 whd
the ourrent employed.may;ﬁe of 8-10 Amps. The current density
nay range from 5 Amp/dm2 to 6.25 Amp/dm2. The cell voltage muy
range from 25 to0 28V and the voltage per ghp'me§¥very from 3. 7%
4.5v. Duration of the eleotrolyeie may ‘be for 12-14 hourt.,'
The folloving are the mein advantages of the thontionz e |
(1) ‘The inter electrode ‘distance and ooneequeutly the celiﬁ‘
roltage 18’ reuuced. | "' e
(11) The pover ooneumption ror eleotrolyeis is ooneiderablyif
reduced with ooneequent energy savinge for the praceee. S '
(111) The eavinge in pover oonsumption alao enablea the load on'
heat exehanger to be ‘reduced and the 1mproved oell deeign
tecilitatee the use of vater: as the ooolant in plaoe of]
refrigerated brine ueed et preeent thereby eeving on inveatnentf:

and eneray . ooata due to tho uue er the aefrigeratiou Unit.
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(iv) The improved cell can be easily assembled and dismantled for

maintenance. ' _ o o
(v) The improved-eeld:avoids tH¥- use of ‘werdih¥y ®&¥ giving

‘®lectrioal contact.

(vi) The improved cell enables the continuous operation 6: the

Blectrolytic ocell.

T

day of f"'ﬂsa‘.

(N.R. SUBBARAM)
JOINT ADVISER (PATENTS)
COUNCIL OF SCIENTIFIC AND INDUSTRIAL RESEARCH
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THE PATENTS ACT. I

. COMPLITE S8PECIFICATION
| ( Section—10)

$ITL8s INPROVED BLEOTROLYTIC CELL POR THE PROIUCTION
OF CALCIUM GLUCONATE,

AFPLIWT! COUNCIL 0’ SCIEKNTIFIC AND IRDUSTRIAL RBSEARCH

Bafi Marg € Few Delni-110 001, Indis, an Inatah
registered body inoo rated under t t Registra~
tion of Soocieties Act{Aot XXI 3‘

‘The following specification pmiculurly describcs and ammlm the nature of tih inventien
and the manner in whwh it is to be performed :~ ,
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(111} the cell requires a rotatinq‘aaaémbly for rotating the

raqiitemenits for the process.

Qloottodes>and the use of mercury for giving electrical

vonnec.ion to the rotating anodes.
cgrve . 1 R R

‘Phe Wdin objective of the present inveation is to obviate thess
disadvantages by the use of a flow type cell {inh which ‘graﬁhttdfﬂ
electrodes are stacked inside a PVC housing separated from euch
other by thin PVC/Poly propylene spacers and “he olectrolyte is

i

circulated through the electrode stack.

The improved céll of the pfesent’invantion'assufas a unifornm
. ourrent distribution and enables dn efficient circulation of the
.electfolyte through the electrodes packed {nside the PVC houainj.
.ttt &1so ma“es it possible to bring dbwn~gﬁi fnter 61.ctrbdé gap
to thé dintmun (1.5-2.9mm) thofeby.tédtciﬁg the operating cell
Qoltido'to 3.8 to 4.5V with considerable saving on energy

requirements for electrolysis.

The other objectives of the 1nvention aret
(1) the improved design of the electrolytio cnll onablon ‘the. -
opcratlon of the cells at lowor voltagos thcréby laving on the
eodliﬂé requirements. R ‘ ‘ -
(ii) thu cooling of ﬁho cell contents can be accompéllshdd by
coolinq water as oonpared to refrlgorant brine used at present
lﬂcriby tlﬁiﬂq on tho invostment and power roQuiramnnzs due to
tho u.t o! tho rcfriqoration uhit.~ |

ot

Aceordingly. tho proaont 1nvention providas 1mprovod eloctrolytio g

coll tor ule 1n the production of calcium gluconate compriuinQQ,
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"« stack of pluralit o£ stationary graphite disc electrodes
choraclensed In that tvu zw»% sc ele s aNe

Qnoked inside a PVC hou-inq and separated from each other by +hin
Pvc/Polyptoplen& spacers with a gap of 1 to 2.8 Ll eirculatinq
the olectrolytq such as herein described through the electrodes,’

the two end electrodes having electrical connection.

The invention is  further described.:imx detail with reference to
the drawing accompanying the proviolonai spceitiéation; In the
drawings. Fig. 1 shows the dlobntion of th; cell of the
invention. § | |

riquro. 2 shown the top vievw of the electrolytic cell of the

present invention.

The electrodes shown in the Fig. 1 are circular graphite plates
(11) packed inside the PVC housing. The PVC housing has
provisién for circulation of electrolyte. The electrical
coﬁhoction is given to the two end clqgtrqdos in the stack. The
electrodes in the stack aroﬁidpdtétQA by uuitably posltioned
PVC/Polypropylene spacers (i), fhi”dloditoiyéo? 1s brdpatod in
a tank externally and is circulated through the Bloctrolytic
cell by means of a contri!ugal pump for eloc&rolynil. At the end
of olocttolysis, the electrolyte is proeoasod for the recovery of

A

~ the product.

fhe elocitolytq consists of spdiun bromido lolutlén containing
dextrose énd caloium carbonate. The number of electrodeés may be
6-12 and.thovcurront employed may be of 6-25 Amps. The current
din-ity n#y'rango from 3 Amp/dm2 to 8 Amp/dm2. The cill voltage

may range from 25 to 60V and the voltage per gap may very from
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3.5 to 5.0V. Uuratién oﬁ.theyelectbaiysissmay be for 6~18 hourg,

The invention is further 1llustrated. by the Examples given belnw

which should not however be construef to 1imit the scope of the

invention,

Flectrolyte

Area of each electrode-
Number of electrodes
Current

Current déﬁsify
Cell’voltade

Voltage perkéap )
Current paésed

Calcium glﬁcdnate formed
Current efficiehcy.
Fnergy consumbtion for

electrolysis (RKWH/Rg of
product)

Example -1

e

e .

2% Sodiuym Bromide solution

(15 litres) contaihing 3.0 kg

NDextrose monochydrate and 1.2 kg
Calcium carhonate.

1.6 dm?2
8
}0 amp,

6.25 Amp/dm?2

26 to 28 V

4 Vv

805 A Hr

2851. 9

1 84,7%

1.13 'KWH/Rg

0
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BExample ~ II

Electrolyte t 2% Sodium Bromide solution
(15 litres) containing 3.0 kg
Dextrose monohydrate and 1.2 kg

Calcium carbonate.

Area of each electrode ¢ 3.0 dm?
Number of electrodes t 9
'Current t 15 Amps
Current density Tt 5 Amp/dm2
Cell voltage 1 25-27V
Voltage per gap. t 3.5V
Current passed s 758 AH
Calcium gluconate formed : 2516 g
Current efficiency s 79.4%
Eneq; consumption for

.electrolysis (KWH/Kg of t 1.054)}0mi/Kg

Example - IIX

Electrolyte t 2% Sodium Bromide solution
' (15 litres) containing 3.0 kg
Dextrose monohydrate and 1.2 kg

/

Calcium carbonate.

Area of each electrode t 3.0 dm?
Number of electrodes s 9

Current t 20 Amps
Current density 31 6.6 Amp/dmz.
Cell voltage g 27-29V
Voltage per gap : 3.6V

Current passed ¢ 800 gH
Calcium gluconate formed t 2251 g
Current efficiency s 67.3%

Energy consumption for

electrolysis (KWH/Kg t 1.244 KWA kg

i
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ihe following are thd'main'advAhtagoi of the 1nvhntions_

(i) The inter oldctrodo distance and consequéntly the cell

- Voltage iaitoduée&s'” |
’(11) The éééur ebninmptibd for electrolyris is considerably
reduced with cohuequcnt energy savings for ;he process.

(111) The savings in power consumption alaé enables the load cn :
heat exchanger to be reduced and'tho improved cell design‘
~facilitates the use of water as the coolant in place of
to!riﬁarahod brine used at present thereby saving on {investment
and energy costs dus to the use of tine Refrigeration Unit.

(iv) The improved cell can be easily assembled and éiamantlid for
maintenance. | | |

(v) The improved cell avoids the use of mercury for giving

y

eleotrical contact. m |
P (vi) The improved cell enables the continuous operation of the

*ftldotrolytio cell.
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