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The following Specification particularly describes end ascertains the naiure of this invention and the manner
in which it is to be performed.

This invention relates to improvemants in or relating to
single shot batteries of the reserve type comprising an anode
separator and cathode and activating materials.

Hitherto it has been proposzd to use silver oxide, cuprous
chleride, mercucic oxide, lead dioxide as cathods materials
for such batteries.

The use of these cathode materials is open to the follow-
ing objections:

1. Silver oxide is very costly.

2. Cuprous chloride gradually gets oxidized in air to
cupric chloride which necessitates the use of stabili-
zing agents along with it.

3. Lead dioxide requires activation by fluoboric acid
which is costly and corrosive and reguires special
containers.

The object of this invention is to develop single shot bat-
teries of the reserve type which will be free from these dis-
advaniages.

We have found that this can be achieved.

(i) by using halogens or materials which liberate hale-
gens on activation as cathode material;

that the halogen can be released on to the support-
ing elecirode at the time of wse, or the halogen can
be absorbed on activated carbon, or the halogen
can be produced i situ at the time of use.

The underlying principle of the invention is that halogens
by virtue of their high reversibie potential and fast electrode
reactions are highly suitable as depolarizers in primary cells,

{ii)

Single shot batteries of the reserve type comprise of an
anode, separator, cathode and activating materials. Accor-
ding to the present invention the cathode consists of 3 mix
eonsisting of conducting carbon with chemicals which on
activation with water or sea water releases halogen for depo-
larisation as shown in Examples 1 and 2. Aliernately, the
cathode consists of a porous carbon electrode over which is
placed a sealed glass capsule containing the halogen. The
glass capsule is broken at the time of activation as shown
in Examples 3 to 5.

The anode may be of magnesiom or zinc or aluminium,

Thus, zine, magnesium or alwminium in the form of a
sheet is taken asthe anode. Next to the anode is kept a
separator which is porous and inert and capable of absor-
bing the electrolyte and holding the electrolyte in the dry
state. Next to the separator is kepteither a porous and
conducting carbon electrode or a carbon electrode around
which is packed the materials mentioned in the Examples
given hereinbelow, which materials on activation, release the
halogen. The activation may bz done either by edding
water, sea water or by breaking the ampule coataining the
haiogen either alone or along with water and acid as illus-
trated in the Examples given hereinbelow.

The use of these halogens in single shot batteries of the
reserve type makes possible cells of high voltage and high
ampere hour output with light and cheap depolarizers in the
place of cuprous chloride, lead dioxide and silver oxide. The
merits of the halogen electrodes compared to those used at
present are given in Table 1.

TABLE 1
Cathode Reversible Eq. Anode Cell Remarks
material efectrode wt. material volt-
potential age
Silver -8V 114 . Costly
oxide
Lead -1.456V 130 Lead 2.5V Requires
dioxide activation
by fluoboric
acid which is
cosily and
COrrosive
g 3 4 12 12
Cuprous -.124¥ 93.5 Magnesium 1.6V Mot stable
chloride in air -
low potential
Chlorine -.1358¥ 355 Zine w
Aluminium 2.5V
Magnesium 2.7V
Bromine -1.087V g0 Zinc 1.8V
Aluminium 2.4V
Magnesium 2.7V

Price : TWO RUPEES.
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By suitably combining the cathode of the present inven-
tion, as given in the Examples 1-5 with zinc, aluminivm or
magnesium whichever is suitable open circuit potentials of
the order of 2.5V is obiained and currents of 10-50 mAfsq.
cm. may be deawn without substantial polarisation and limi-
ted only by the amount of cathode and anode materials
taken.

To these ends the invention comprises in packing anode,
cathode and electrolyte in an iner¢ container. The anode is
separated from the cathode by diaphragm of cofton pad,
absorbent paper or any other inert and porous material. The
cell is activated at the time of use by any one of the follow-
ing methods:

(a) The anode, diaphragm, electrolyte and cathode are
assembled in position in the dry state and activated
by adding water at the time of use,

(b) Anode, diaphragm, electrolyte solution and porous
carbon electrode are packed suitably. In the porous
carbon electrode which is in the form of a cup is
placed a sealed glass capsule containing the depo-
larizer. 'The cell is activated by breaking the cap-
sule just before use.

{¢) The anode, diaphragm, electrolyte and porous carbon,
cathode are packed in the dry state. Ower the por-
ovus carbon cathode is placed a sealed glass capsule
containing the depolarizer and water. The capsule
is broken just before use.

{d) Anode, diaphragm, electrolyte solution and cathode
container are saitably packed. In the cathode con-
tainer is placed a glass capsule containing the depo-
larizer and an acid solution. The cell is activated
by breaking the glass capsule just before use.

DESCRIPTION OF THE DIAGRAM AND WORKING
OF THE CELL

The iavention willnow be described with the help of
accompanying drawings wherein:

In Sheet No : 1

Fig. 1 is the front elevation of the cel. Fig. 2 is the
section and Fig. 3 is plan wherein the parts indicated by
number are given below:

No: 1 Inert container

No: 2 Lid of the container

No: 3 Capsule holder

No: 4 Sealed glass capsule containing
halogen

No: § Anode terminal

No: 6 Cathode terminal

No: 7 Separator holding the electrolyte
in dry state

No: 8 Porous carbon cathode

No: ¢ e Vent for activation

The anode, separator, cathode and capsule are assembled
as shown in the diagram in an inert container. The cell is
activated by breaking the tip of the glass capsule by inserting
a rod through the vent provided in the lid.

In Sheet No: 2

Fig. t is front elevation. Fig. 2 is section and Fig, 3 s
plan wherein the parts indicated by number are given below:

No: 1 Inert container

No: 2 Lid of the container
No: 3 Anode terminal
No: 4 Cathode terminal
No: 5

Separator holding electrolyte in
dry state

No: 6 Cathode consisting conducting
carbon and chemicals
No: 7 Veat for activation

The anode separator and cathode are assemabled in an
inert container as shown in the diagram. The cell is acti-
vated by adding sea water or water through the veat provi-
ded in the lid of the container.

EXAMPLE 1

Sodium chloride  Potassivm permanganate,

Mercuric chloride sodium chloride mixed

Sulphamic acid with acetylere black and
packed around graphite
cathode.

Aluminium
anode

The cell is activated by adding water at the time of use.
The cell gives an OCV of 2.2V and CCV of 2V at 10 mA fsq,
cm. current density.

EXAMPLE 2
Aluminium Potassium bromide  Potassium  bromate
anode Sodium chloride and acetvlene black

packed around
graphite cathode

Mercuric chloride
Sulpkamic acid

The cell is activated by adding water just before use.
The celf gives an QCV of 2.4V and CCV of 2V and 10 mA/
sq. cm. current density.

EXAMPLE 3

Ammonium chloride
Mercuric chloride

Zing
anode

Bromine capsule
placed over porons car-
bon cathode

The cell is activated by breakiag the capsule just before
use. The cell gives an OCV of 1.6V and CCV of 1.5V at
10 mA/sg. cm. current density.

EXAMPLE 4

Sodium chloride
Sulphamic acid

Porous carbon
cathode over which
is kept a glass
capsule containing
bromine and water

Magaesium
anode

The cell is activated by breaking the capsule just before
use, The cell gives an OCV of 2.7V and CCV of 2.4V at
10 mA/sq. cm. current density.

EXAMPLE 5

Ammonivm chloride Porous carbon

Mercuric chloride cathode over which

solution is placed a glass
capsule containing
bromine and hy-
drachioric acid.

Zinc anode

The cell is activated by breaking the glass capsule at the
time of use. The cell gives OCV of 1.9V and CCV of 1.7V
at 10 mAfsq. cm. current density.

NOTEWORTHY FEATURES

1. A cathode material whereins halogen or materials which
produce halogens in situ are employed in single shot bat-
teries (reserve type).

2. These cathode materials when combined with anodes such
as zinc, aluminium and magnesium as in Examples 1-5
produce cell systems for single shot applications.

3. Cells using these cathode materials when assembled and
activated as in Examples 1-5 give open cireuit voltages
and ¢losed circuit voltages of the order given in the
Examples.

4, Cells assembled and activated as in Examples 15 work
at a current density of 10 mAfsg. cm.

5. The reagents used in making the cells as in Examples 1-§
are veleatively cheap.

6. The cells assembled and activated as in Examples 1-5
take activation times of 5 to 10 seconds.
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We Claim: 4, Single shot batteries of the reserve type as claimed in
1. Single shot batteries of the reserve type comprising Claim 1 or 2 wherein the anode is of aluminium.
an anode, separator, cathode and activating materials, 5. Single shot batteries of the reserve type substantially
wherein the cathode consist of conducting carbon with as hereinbefore described.

chemicals which on activation with water or sea water
releases halogen for depolarisation.
2. Single shot batteties of the reserve type as claimed
in Claim 1 wherein the cathode consists of a porous Dared this Ist day of August 1965,
carbon electrode over which is placed a sealed glass
capsule containing the halogen, which sealed glass cap-
sule is broken at the time of activation.

3. Single shot batteries of the reserve type as claimed in Sd.
Claiin 1 or 2 wherein the anode is of magnesium or COUNCIL OF SCIENTIFIC & INDUSTRIAL RESEARCH

Zinc. Parents O fficer

Adarsh Bharat Printers, Meerut,
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