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. PROVISIONAL SPECIFICATION

IMPROVEMENTS N OR RELATING TO THE PRODUCTION OF BATTERY GRADE MANGANESE
DIOXIDE FROM LOW GRADE MANGANESE ORES,

COUNCIL OF SCIENTIKFIC AND INDUSTRIAL RESE ARCH, Oup Miir Roap, New Derni-1, Inpia, an INpiaw
REGISTERED BODY INCORPORATED UNDER THE REGIS rraTioN oF Socieries Acr (Acr XXI or  1860).

The following specification describes the nature of this invention.

THIs 18 AN INVENTION BY VEERARAGAVA ARAVAMITH AN anp THIRUMANGALAM RENGASWAMI VENKA-
TASUBRAMANIAN, sora orf rHe CexTRAL ELkcTRO- CHEMICAL REskarcm Insmiture, Karamupr, INpis, Bor:
INDIAN CITIZENS.

The invented process for the electrodeposition of man- 10 C.c. of nitric acid of 1-42 specific gravity per litre.
ganese dioxide consists 1n the addition of 7-12 cc. of nitrie Volume of liquid electrolysed: 8 litres.
acid of 1-42 specific gravity per litre of manganese sulphate Size of the vessel (inner dimension) 127 x 6/ x 107,

solution in water. The advantages of addition of proper Material of construction . . Glass, hard rubber, chemical
amounts of nitric acid as stated above and conducting stoneware, lead Hne:i, rubber
electrolysis under conditions herein after claimed in this . . lined ete., vessels.
patent have not so far been reported in literature. Ségihgges graphite anodes and (ir_a]f{hlte _Plates of about 1/4*
. . os o sy s . . . . . thick, 4 inches broad and 127
The beneficial effects of addition of nitric acid in general . high anc about 107 of the. total
and more so in quantities stated above to produce battery ; height dipping in solution (3
grade manganese doxide by electrolysis of rcanganese sul- &D?'de//s ané 4 cathodes) or rods
phate solufion in water have not so far been reported in ‘ﬁg;/}i ;Z (; a;gnnirl(«)i;a?séier, 127
literature. By such an addition it is possible. height dipping?n Solutiuione(gt:otgg
(i) to work with high current densities which are of arranged in a row forming one
the order of 3 times the anode current densities anode or cathode unit—3 such
employed (30 amps per sq. ft. instead of 9 amps :?;ngpi"‘)r;cled)four such cathodes
per sq. ft.) When pure manganese sulphate Spacing of the electrodes. ._Yinch. )
solutions are electrolysed commercially to get Anode current density . . 30 amps. per sq. ft.
the desired uality of manganese dioxide (gam- }’g}tg%ef across lt;lse;scell co é'ﬁoﬁfz c‘écz'}tt{qximus (minimm
ma form of manganese dioxide cont_aun.mg not Current officiency . ] . “period 65% (minimum)
less than 68 per cent. manganese dioxide and
not more than 2-5 per cent. iron, 0-5 per cent. CHARACTERISTICS OF THE PRODUCT.
lead, 0-03 per cent, copper, 0-1 per cent. arsenic, Manganese dioxide . .. . 82,049,
ete.,) as in WECCO process described in Chemi- 'Il‘ota] manganese . . . 56.15%0
cal Engineering, January 1954 issue; C‘;ﬁ)(m (;1845%?%)
(ii) to keep the cell voltage between 1.8 to 2:2 volts, Gangue and acid insoluble : 4.8480/3 (4.829% s carbon which
although in the latest commercial practice is not considered as impurity bus
(WECCO process) the cell voltage ranges from Moisture él;% };eneﬁcial effects).
22 to 2:6; . . Real Density . . 3:91£fjgms/cc
(iii) to get an easily stripable deposit with uniform pH-EMF Relutionshi
characteristics; and Fr, (¢) 1.11-. 069 pH
(iv) to conduct the electrolysis at about 90°C., i.e., at
the same temperature conditions employed in Average energy consumed . 0.975 kwh por pound of manga.
WECCO process. nese_dioxide produced, whereas
Forty pounds of manganese dioxide of uniformly in WECCO process 1 kwh ig

needed to produce 1 1b. of manga-

acceptable grade have been prepared by electrolysing man- ness dioxide.

ganese sulphate solution (obtained from low-grade manga-
nese ores by reaction with pickle liquor as covered in the R
Indian Patent 59713 by the s~we authors) after adding ‘
nitric acid under the following conditions:
Concentration of manganese sulphate: 250 grams of
manganese sulphate per litre of the solution.
4 C.c. of sulphuric.acid of 1-84 specific gravity per

litre. Datted this 23rd day of April 1957,

BHASKAR PAI,
Palents Officer,

Council of Scientific & Industrial Research.

COMPLETE SPECIFICATION.
IMPROVEMENTS IN OR RELATING TO THE-PRODUCTION OF BATTERY GRADE
DIOXIDE FROM MANGANESE ORES. RADE MANGANEsE

COUNCIL OF SCIENTIFIC AND INDUSTRIAL RESEARCH, Op M Roap, New Dermr-l, Inp1a, an INDIAN
REGISTERED BODY INCORPORATED UNDER THE REGISTRATION oF Societies Acr (Acr XXI or 1860).

The following specification particularly describes and ascertains the nature of this invention and
the manner in which it is to be performed. =3

Tr1s 13 AN INVENTION BY VEERARAGAVA ARAVAMITH AN axp THIRUMANGALAM RENGAS KA
‘ WAMI VENKA-
TASUBRAMANIAN, sor or tor Cenrrat ErpcPRo- CHEMICAL RESEARCH IxsTITUTE, o

INDIAN crTIZENS,
The invented process for the electrodeposition of man-

ganese dioxide particularly for the production of battery
grade manganese dioxide from manganese ores consists in

Kararxup:, Inbia, sorm

adflgd per every litre of manganese sulphate solutiong con-
taining 150-250 grams of manganese sulphate per litre and
4 to 8 ces. of sulphuric acid of 1-84 specific gravitv. The



manganese sulphate solution in water have not so far been
reported in literature. By such an addition, it is possible.
(i) to work with high currvent densities which are of
the order of 3 times the anode current densities
employed (30 amps. per sq. ft. instead of @ amps
per sq. ft.) when pure manganese sulphate solu-
tions are electrolysed commercially to get the
desired quality of manganese diovide (gamma
form of manganese dioxide containing not less
than 68 per cent. manganese dioxide and not
more than 25 per cent. iron, 0-5 per cent.
lead, 0-03 per cent. copper, 0-1 per cent.
arsenic, etc.), as in WECCQ process described
in Chemical Engineering, January 1954 issue;
(ii) to keep the cell voltage between 1-8 to 2:2 volts,
although in the latest commercial practice
(WECCO process) the cell voltage ranges from
29 to 2:6;

(iii) to get an easily strippable deposit with uniform

characteristics; and

(iv) to conduct the electrolysis at about 90°C., i.e., af

. the same temperature conditions employed in
WECCO process.

Forty pounds of manganese dioxide of uniformly
acceptable grade have hbeen prepared by electrolysing
manganese sulphate solutions (ohtained from manganese
ores by reaction with pickle liquor as described in our
prior Indian Patent No. 59713) after adding nitric acid
under the following conditions:

Concentration

of manganese 250 grams of manganese sulphate
sulphate

per litre of the solution.

4 Cc. of sulphurc acid of 1-84 sp. gr. per litre,
10 Ce. of nitric acid of 142 sp. gr. per litre.
Volume of liquid electrolysed: 8 litres.

Size of the vessel (inner dimensions): 127 x 6" x 10,
Material of construction : Glass, hard rubber,
stoneware, lead lined,
lincd cte., vessels.

Size of graphite anodes and Graphite plates of about 1* thick,
eathodes ; 4 inches broad and 127 high and

about 10" of the total height

dipping in <olution (8 anodes and

4 cathodes) or rods of 5/8” to 17

inner diameter, 12” height and

about 10”7 of the total height

dipping in solution (3 rods arran-

ged in a row forming one anode

or cathode unit—3 such cathodes

and four such cathodes are empl-

ed).

1 inch.

30 amps per ¢q. ft.

1.8 to 2.2 volbs.

8 hours coatinuous
period.)

65% (minimum)

chemical
rubber

Spacing of the electrodes :
Anode current den:ity :
Voltage across the cell :

Time of electrolysis ; (minimum

Current efficiency :

PREPARATION OF MAN GAI;" ESE SULPHATE
SOLUTIONS.

The starting material for the production of manganese
sulphate shall be of any type of manganese ore. Even low
grade manganese ore containing high iron, silica and alu-

" mina contents and in which the percentage of manganese
varies from 5 to 30 can be used as a starting material.

Manganese sulphate suited for electrolysis is obtained
from the manganese ores by any standard procedure such
as by roast-reduction followed by leaching with cell efflu-
ent containing dilute arid and small amounts of manga-
nese sulphate, ete., and purification OF by treatment with
waste pickle liquor of the Tron and Steel industries such
as the mixture of ferrous skﬂpha‘ue and dilute sulphuric
acid OR by employing other reducing agenis such as car-
bon, saw dust, sulphur dioxide, iron or the like, in sul-
phurio acid medium, ete,

ANALYSIS AND PHYSICO-CHEMICAL PROPERTIES.

Manganese dioxide . 82-049%

‘Total manganese . . 56.159%

Iron . . 0-14057%,

Carbon AN . . 4-829,

Gangue and acid insgluble 48489, (4-829% is car-
bon which is not con-
sidered as impurity
but has beneficial eff-
ects),

Moisture . . . . 3-839,

Real density . . . 3914 gms/ce.

pH-EMF Relationship

FM.,-0 . . . . 111-0-069 pH.
AVERAGE ENERGY CONSUMED.
0-975 Kwh per pound of manganese dioxide produced.

Wgq claim:

‘1. A process for the electrodeposition of manganese di-
oxide particularly for the production of battery grade
manganese dioxide from manganese ores which consists in
electrolysing manganese sulphate solution (obtained from
manganese ore) in water and wherein not less than 5 ce.
of nitric acid of 1-42 sp. gr. or its equivalent in any cther
concentration of nitric acid is added per litre of manga-
nese sulphate solution in water.

2. A process as claimed in Claim 1 wherein 7 to 12 ces.
of nitric acid of 142 specific gravity are added per litre
of manganese sulphate solution containing 150-250 grams
of manganese sulphate per litre and 4 to 8 ces. of sul-
phuric acid of 1-84 specific gravity.

3. A process as clabmed in Claim 1 or 2 wherein the
starting material for the production of manganese sul-
phato consists of low grade manganese are containing high
iron, silica and alumina contents and in which the per-
centage of manganese varies from 5 to 30.

4. A process as claimed in any of the preceding claims
wherein manganese sulphate suited for electrolysis is
obtained from the manganese ores by any standard proce-
dure such as by roast-reduction followed by leaching with:
cell effluent containing dilute acid and manganese sl-
phate, and purification OR by treatment with waste pickle
lignor of the iron and steel industries such as the mixture
of ferrous sulphate and dilute sulphuric acid OR by emp-
loying reducing agents such as carbon, saw dust, sulphur
dioxide, iron or the like in sulphuric acid medium.

5. A process as claimed in any of the preceding claims
wher'qin clectrolysis is carried out in an electrolytie cell of
which hoth anode and cathode are of graphite.

6. A process as claimed in any of the preceding claims
wherein the voltage across the electrodes in cloge cireuit
is 18 to 22 volts,

7. A process as claimed in any of the preceding elaimg
wherein the electrolysis is carried out in electrolytic cell
which has no diaphragm,

8. A process for the electrodeposition of manganese di-
oxide substantially as hereinbefore deserihed,

9. Battery grade manganese dioxide from any grade
manganese ore whenever obtained according to a process
subtantially as hereinbefore deseribed.

R. BHASKAR PAI,
Pateants Officer,

Council of Scientific & Indufrial Research

Dated this 18th day of February 1958,



