GOVERNMENT OF INDIA : THE PATENT OFFICE, 214, LOWER CIRCULAR ROAD, CALCUTTA-17.

Specification No. 96341, Application No. 96341, dated 2nd November, 1964.
Complete Specification left on 1st February, 1965. (Application accepted 3rd May, 1966.)
Index at acceptance—70C6[LVIII(5}].

IMPROVEMENTS IN OR RELATING TO THE PRODUCTION OF ELECTROLYTIC MANGANESE DIOX ABL
AS DEPOLARISER FOR PRIMARY BATTARIES, e IDE SULTABLE

COUNCIL OF SCIENTIFIC AND INDUSTRIAL RESEARCH, Rart Marg, New DELHI-I, Inpta, anp INDIAN
REGISTERED BODY INCORPORATED UNDER THE REGISTRATION OF SoCIETIES AcT (AcT XXI or 1860).

Tuis 15 AN INVENTION By VEERARAGHAVA ARAVAMUTHAN awxp SRINIVASAIYER ViSVANAT‘HAN, ScCIEN-
TISTS IN THE CENTRAL ELECTROCHEMICAL RESEARCH INSErTuTE, KARAIKUDI-3, SOUTHERN Ramwway, BOTH INpraw

NATIONALS.

The following specification describes the nature of this tnvention.

This invention relates to improvements in or relating
to the production of Electrolytic Manganese Dioxide
suitable as depolariser in primary cells with special
reference to the utilisation of iow and high grade manga-
nese ores occurring in India,

Hitherto it has been proposed to use mixtures of
mangaonese sulphate plus sulphuric acid or manganese
nitrate as electrolyte for the electrolytic deposition of
manganese dioxide.

This is open to objection that the deposited manga-
nese dioxide is rather very adherent to the anodes. This
comes in thg way of efficient recovery of the products
besides causing deterioration to the substrate graphite
plates. )

The object of this invention is to obviate these ig-

advantages by choosing a suitable electrolyte from which

the deposited manganese dioxide is easily recovered with
least damage to the graphite substrate.

To these ends, the invention broadly consists in elee-
trolysing manganese chloride solution obtained by leach-
ing reduced manganese ore with hydgochloric acid a$
described hereunder, :

The following typical conditions are given to illus-
irate the invention :

EXAMPLE

18 hours of continuous electrolysis
Conditions were standardised in a 300 ampere cell.
Electrolytic wessel——Rukber lined mild steel tank of the
following dimensions : 100 cm X 38 em X 46 cm.
Cathode—Perforated graphite plates (1.2 em dia perfora«
tions having a distance of 4.5 c¢m between any two

perforations) 11 such Nos.

Anode——_Perforated graphite plates (1.2 ¢m dia. perfora-
tions having a distance of 4.5 ¢m between any two
perforations) 10 such Nos,

Current passed—-300 amps; total 5250 amp. hrs.

Current density-—t emp/dm® both for anode zand cathode

Bath voltage—2.2 volig (average).

Electrolyte—150 litres of manganese chloride of 53 gms

~to 35 gms Mn ++4 /[litre.

Temperature—=a0-85°C.

Inter clectrade distance—-17.0 em anode to ancde.

pH of the electrolyte—5 (1o start with).

Nature of the deposit—Very good. Strinping was easy.

Weight of manganese dioxide obtained— 5.79 kg (average).

Current efficiency—67.5 per cent (average)

Energy consumption—2 kwh/kg of manganese dioxide.

Hydrochloric acid loss—0.497 kg. of HCl/kg. of manga-
nese dioxide (average).

. The following are among the main advantages of the

{nveniion

(&) Good quality manganese dioxide suitable for
battery depolariser can be obtained eiectrolyticaliy from
ow and high grade manganesze ore by a cyclic process.

() Minimum econsumption of graphite anodes.

() Cheap raw mafterials, viz., low grade manganese
ores, by product hydrochloric acid, etc
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The following specification particularly describes and ascertaing the mature of this invention and the manner
in which it i8 to be performed.

This invention relates to improvements in or relat-
ing to the production of electrolytic manganese dioxide
guitable as depolariser in primary ecells with special
reference to the utilisation of low and kigh grade man-
ganese ores occurring in Ingia,

Hitherts it has been proposed to use mixtures of
manganese sulphate plus sulphuric acid or manganese
nitrate as electreivte for the electrolytic deposition of
manganese dioxide.

This is open te objection that the deposited manga-
nese dioxide is rather very adherent to the anodes. This
comes in the way of efficient recovery of the products
besides causing deterioration to the substrate graphite
plates.

The object of this invention is to obviate these dis-
advantages by choosing & suitable electrolyte from which
the deposited manganese dioxide 1s easily recovered with
least damage to ihe graphite substrate.

To these ends, the invention broadly oconsists in
electrolysing manganese chloride solution obtained by
leaching reduced manganese ore with hydrochloric acid
a5 desgcribed hereunder,

The following typical conditions are given to illug-
trate the invention :——

Examrre

18 hours of continuous electrolysis conditions were stan-

dardised in a 300 ampere cell, )

Electrolytic vessel—Rubber lined mild steel tank of the
following dimensions : 100 em X 38 cmx46 cm,

Coathode—Perforated graphite plates (1.2 em dia. perfora.
tions having a distance of 4.5 ¢m between any two
perforations} 11 such Nos, :

Anodg—-Perforated graphite plates (1.2 cm dia. perfora-
tions having a distance of 4.5 em between any two
perforations) 19 such Nos.
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Ourrent passed-—300 amps ; fotal 5250 amp, hrs,
Current density--1 amp/dms both for anode and cathode,
Bath voltage—2.2 volts (average).
Flectrolyte—150 litres of manganese chloride of 55 gms,
to 35 gms. Mn 4 4 /litre.
Temperature—30-85°C.
Inter electrode distance—7.5 em anode to anode.
PpH of the clectrolyte—5 (to start with).
Nature of the deposit—Very good. Siripping was easy.
Weight of -manganese dioxide oblained—i99 kg
(average).
Current efficiency—=67.5 per cent {average),
Energy consumption—2 kwh/kg of manganese dioxide.
Hydrochlorie acid loss—0.497 kg of HC1l/kg. of mange
nese dioxide (average).
The following are among the main advantage of the
mvention ; il
(a) Good quality mapnganese dloxide suitable fow
battery depolariser can be obtained electrolytically from
Yow and high grade manganese ore by a cyclic process.
(b} Minimum consumption of graphite anodes.
(¢) Cheap raw materials viz., low grade manganese
ores, by-preduct hydrochloric acid etc.

We claim ;
1. A process for the production of electrolytic
manganese dioxide suitable as depolariser for primary

MGIPC—L(NS)—32 Patent/06-~10-3-06—100-

‘batteries which. consists in electrolysing manganese chlo-

ride solution obtained by leaching reduced mangane
ore with hydrochloridic acid.

2, . A process as claimed in Clalm 1, wherein typicgh
conditions illustrated in the example are used.

3. A process as claimed in Claim I or 2, whereir
good quality manganese dioxide suitable for depolarise.
is obtained electrolytically from low and hlgh gradp
manganese ore by a cyclic process.

4. A process as claimed in any of the preceding
claims wherein by-product hydrochloric,_ acid is used.

5. Electrolytic manganese dioxide suitable as de-
polariser for primary batteries, whenever obtained a.

cording to a process substantially as hereinbefore des-
cribed.
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