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The following specification describes the nature of this invention.

This invention relates to improvements in or re-
lating to Alkaline Manganese Dioxide Wet Cells.

Hitherto it has been proposed to use Lechlanche
type wet cells with ammonium chloside/zinc chloride
aciution as electrolyte and manganese dioxide/carbon/
ammonium chloride cathode sack element and zinc
anode.

This is open to the objection that the efficiency
of utilisation of the active material is very low. The
cathode has to be cleaned from time to time to remove
the crust of crystalline maierial and the process of
cathode making is very involved. Chemical or high
grade ares only can be used for depolarisation.

The obiect of this invention is to obviate these
disadvantages by using alkaline solution as electrolyte
and a cathode which may be of the normal type or
specially designed as described below and zinc anode.

To these ends, the invention broadly consists in :
1. using alkaline solution as electrolyte ;

2. making the cathode element by mixing the
varlety of powdered depolariser manganese dioxide
with a conducting variety of carbon and a suitable
binder and pressing in specially designed conducting
matrix.

The following typical examples are given to lflusira-
ty» the invention :

1, The electrolyte used is the hydroxides of alkali
sndfor alkaline earth metals.

2. The cathode is a mixture of suitable proportiona
of a conducting variety of carbon like graphite or any
other type and any type of powdered manganese di-
odde ore either low or high grade. This is mixed wisth
a suitable guantity of a binder which does not get
soaked in the electrolyte leading to crumbling nor
gives high resistance to the block and pressed into
s Jecially designed conducting matrix.

3. The conducting matrix which is the subject
of our co-pending Indian Patent Application No. 98157
is of mefal and the thickaess of the electrode is such
that complete utilisation is effected without much
internal resistance increase during operation of the cell,

4, Cells of any size, 1000, 1500 or 2200 hours
of service above 0-8v. cut off can be designed with the
above type of matrix electrodes and the utiiisation of
active materials is always maximum, ie. 100%.

5. Cells of any desired capacity 100, 250 or 500
AH. with any desived drains 5, 10 or 20 amp. conti-
ruous can be designed.

The following are the main advantages of the in-
vention :
1. This new cell obviates the necessity of using high

grade ores only and also the use of electrolytic or
ghemical variety to increase efficiency.

2. The cathode can be made with any low grade
ore and the impurity in the ore {any oxide other than
manganese dioxide) does not affect the performance

of the cell or the utilisation of the active material,
ie. manganese dioxide.

3. Even if the cathode is made of low grade ere,
the cell life is determined by the percentage of available
manganese dioxide in the ore.

.4 The theoretical utilisation efficiency is achieved
in this process for any ore whereas in the conventional
wet cells, it is far less than 100 even for high grade ores.

5. The voltage characteristics fall in the range
1-45 to 0-8v. during useful life of the cell and the entire
manganese dioxide is used up within this range.

6. As a consequence of (4), if high grade ores
are used, the amoum of active material needed to give
a specific period of life is less than half that is necessary
for the conventional ammoniem chioride type Lechlan-
che wet cells.

7. The cells of the new type are much cheaper
than the conventional ones due to the following reasons.

(@) Sodium hydroxide is used in place of costlier
ammoninm chloride ;

() The alkali can be regenerated by lime and
reused ;

(¢) The quantity of alkali needed also is less than
the ammeonium chloride ;

(d) The quantity of mangatese dioxide and carbon
needed is fess as efficiency is high.

8. This invention obviates the use of expensive
central carbon collector rods.

9. Due to its capacity to deliver any desired current,
it can comveniently replace the air depolarised cells
and cupric oxide cells,

10. The cells are capable of delivering twice the
current output at 1007 higher operating voltage from
one cupric oxide cell. So one alkaline manganese dioxide
cell can repiace four cupric oxide cells,
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The following specification particularly describes and ascertains the nature of this invention and the manner
in which it is to be performed.

This invention relates {o improvemen.s in or relat-
ing to alkaline manganese dioxide wet cells.

Hitherto it has been customary to use Lechlanche
type wet cells with ammoniem chloridefzine chioride
solution as electrolyte and manganese dioxide/carbonf
ammomium chloride cathode sack clements and zinc
anodes. This is open to the object:ons that—

(a) The efficiency of utilisation of the active material
is very low;

(br The process of making the sack elements (i.e. the
cathode) is an involved process consisting of several
steps;

(5 The cathode has to be periodically cleaned to re-
move the crust of crystalline material,

The main object of this invention is to develop an al-
kaline manganese dioxide wet cell which wiil obviate
these disadvantages.

According to the present invention the alkaline man-
ganese dioxide wet cell consists of an alkaline sohition
as electrolyte wherin zine is used as ancde and wherein
the cathode is made by pressing a cathode mix compri-
sing manganese dioxide/ carbcn mixture in the matrix
electrode described in our co-pending Indian Patent
Specification No. 98157.

The fabrication of the cathode is done by pressing
the cathode mix consisiing of manganese dioxida/
carbon mixture in a newly designed and patented
matrix made up of mild steel or any other metal suitably
ireated to withstand the solution attack. This matrix
is a highly conducting one. The clectrolyte used is
the hydroxides of alkali and/or alkaline earth metals.
The cathode mixture is made by mixing suitable pro-
portions, say between 85-95%; of the manganese dioxide
are with 15 to 5% of carbon like graphite or acetylene
black. The manganese dioxide may be of a low or
high grade ore. The cathode mix is mixed with a suitable
quantity of a binder like alkali etc., mixed with a suit-
able wetting agent and then pressed in the specialiy
designed conducing matrix. The binder should be such
that it will not increase the resistance of the block
but at the same time will not result in the crumbling
of the entire block. The conducting matrix which is
the subject of our copending Indian Patent Application
No. 98157 is of metals like mild steef eic. suitably
treated to withstand alkali attack and the design of the
electrode is such that complete utilisation is effected with-
out much internal resistance increase during operation
of the cell. The matrix is made with thin miid steel
sheets inside 2 m s, frame of a suitable size with vertical
andfor horizontal strips welded or soldered or hot
dip tinned to the square frame or of expanded metal
with similar treatments.

The above mentioned method of making the elec-
trode makes it easy to design cells of any size, 1000,
1500 or 2000 hours of service above O-8v, cut off.
The use of the special mix pressed into the matrix
results m near complete utilisation of all the active
materials.

Celis of any desired capacity say 100, 259 or 500 A H.
can be designed easily to give denired drains of 5, 10
or 20 amp. continuously. Thus a 250 A H. alkaline
MnO; cell can be constructed to zive drains of 6 to 8
amperes continuously. Because of the large active
area to volume ratio of the electrode itself, the current
density is reduced and hence passivation of the anode
and the accompanying polarisation is aveided.

The following typical examples illustrate the con-
struction of the alkaline manganese dioxide wet cell,

1. The elecirolyte used is the hydroxides of alkali
andfor alkaline earth metals,

2. The cathode is a mixture of suitable proportion®
of a conducting variety of carbon like graphite of
acetylene black or any other type and any type of
powdered manganese dioxide ore either low or high
grade. This is mixed with a suitable binder and then
it is pressed into the specially designed matrix electrode
made in a square, cylindrical or any other form with
m.s. strips o~ expanded metal or any other gauze treated
property to resist alkali atiack.

3. Any desired capacity, time and current drain
can be achieved by the use of series-parallel coupling
of the plates in the cell.

4, Cells of high capacity (i.e. of 100, 250 or 500
A H.) coupled with an ability to give sustained currents
of 5, 10 or 20 amps. can be edsily designed.

The following are the main advantages of the in-
vention :

1. This new cell obviates the necessity of using
high grade ores only and also the use of electrolytic
or chernical variety to increase efficiency.

2. The cathode can be made with any ore, high
grade or low grade. The presence of impurities (oxides
of other meials etc.) does not come in the way of the
100%, efficiency and complete utilisation of the active
material, f.e. manganese dioxide.

3. Even if the cathede is made of low grade ore,
the cell life is determined by the percentage of avad-
able manganese dioxide in the ore.

4. The theoretical utilisation efficiency is achieved
in this process for any ore whereas in the conveationak
wet cells using NH,Cl/ZnCly/sac. elements, the utilisation.
efficiency is far less than 1009 even for high grade
ofes.

5. The open circuit voltage of the cell is 1-45v.
The voltage charactevistics fall in the range of 1:45v,
to 0-8v. during the life of the cell. Within this range of
potentials, the utilisation of manganese dioxide is com-
pleted in full, /e. all the available manganese dioxide
is used.

6. As a result of (4) above, if high grade ores
are used, the amount of active material needed to give
a specific period of life is less than half that is necessary
for the coaventional NH,CI type Lechlanche wet celis,

7. The cells of the new type are much cheaper
than their conventional counterparis because :

{a} alkali is used in place of costlier ammoniuvm
chioride ;

(b the alkali can be regenerated with lime ;

(r) the guaniity of alkali nesded is also less than
the ammotijum chloride ;

(d) the quantity of MnQO, and C needed is loss
for the same capacity since utilisation eficiency i
high,

8. The use of the special design motrix disposas
of the cosily central carbon rod current collestor,

9. Due to its capacity to deliver any desired curren,
it can conveniently replace the air depolarized as well
as cupric oxide cells,

10. The celis are capable of delivering twice the
current output at 1603, higher operating voltage fron
one cupric oxide wet cell. So one MnO, cell can re-
place 4 CuOQ cells. -

The inveation relates to a method of constucting
an alkali manganese dioxide wet cell for use as low,
medium and high current source, This gives a hish
efficiency and complete utilisation of active materials.
This can very easily compete with air depolarised cell
and cupric oxide cell because of its high voltage and
high current giving capacity.
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The use of a new cathode block containing MO,
as depolariser prepared with a new matric patented
earlier in alkaline wet celis is within the scope of our
invention,

We claim ¢

1. An alkaline manganese dioxide wet cell which
consists of an alkaline solution as electrolyte wherein
zine is used as anode and wherein the cathode is made
by pressing a cathode mix comprising manganese dioxidef
carbon mixture in the matrix electrode described in
our co-pending Indian Patent Specification No. 98157,

2. A cell as claimed in Claim | wherein the elec-
trolyte consists of hydroxides of alkali andfor alkaline
carth metals,

MGIP Sant.  SL —37 Patent/68-—-23-9-69—\U0,

3

3. A cell as claimed in Claim 1 or 2 wherein the
alkali is regenerated with lime,

4. An alkaline manganese dioxide wet cell cons
structed substantially as hereinbefore described,
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