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PROVISIONAL SPECIFICATION.
- IMPROVEMENTS IN OR RELATING TO ANODE MOUNTING FOR HIGH PERFORMANCE CELLS.

CDUNCIL OF SCIENTIFIC AND INDUSTRIAL RESEARCH, Rarr Mars, New Desmr-1, Inpia, an Inoran
REGISTERED BODY INCORPORATED UNDER THE REGISTRATION OF SOCIETIES AcT (AcT XXI or 1860),

The following specification describes the nature of this invention.
TuIs an INvENTION BY DR. MICHAEL ANGELQO VINCENT DEVANATHAN (CITIZEN OF CEYLON), SCIENTIST,

CENTRAL ELECTROCHEMICAL RESEsrRcH INSTITUTE, KARAIRUDI-3 {(MADRAS STATE).

SHRI NARAYAN AN

RAMASAMY (CrrizeNn oF INDIA), SENIOR SCIENTIFIC ASSISTANT, CENTRAL ELECTROCHEMICAL RESEARCH
INsTITUTE, KARAIKGDPI-3 (MADRAS STaTE), SHRI SRINIVASAN VENKATESAN, (Crmizen oF INDIA), SENIOR
Lasorarory ASSISTANT, CENTRAL ELECTROCHEMICAL RESEARCH INSTITUTE, KARAIKUDI-3 (MADRAS STATE).

This invention relates to improvements in or relat~
ing to ANODE MOUNTING FOR HIGH PERFORw-
MANCE CELLS.

Hitherto it has been proposed to use the ancde

material like zinc in a pressed powder form or paper °

mounted with amalgamated powdered anode material
with a suitable binder or homogenous gelled anode.
These were used as anodes in high performance cells
like the alkaline manganese dioxide cell and the mer-
curic oxide cell. Mesh size of the anode metal was
carefully controlled as alsg the amalgamation to ensure
high utilisation of the anode.

These methods are open o the objections that

1. A very careful conirolling of mesgh size and amal~
gamation of the anode is needed.

2. In the forms like the pressed powder anode, eléc-
trolyte is not available at the place where it is most
needed, but stored in the elecirolyte reservoir-cum
separator. This leads to lower rate of utilisation of the
anode material. )

3. In the gelled anode type, a very careful control
of conditions of gelation is needed to ensure- proper
gel consistancy and opiimum performance without
passivation.

4, In the anode mounfed on paper, special methods
are to be employed and the anodic dissolution does not
start simultaneously at all the grains of the anode.
This leads {o passivation of the first few layers of the
anode resulting in an ohmic drop as the reaction pro-
ceeds.

The object of this invention is to obviate these dis-
advantages by using amalgamated anode metal powder
mixed with an inert filler in proportions ranging
between 2 te 26 per cent. by weight as the anede in
high performance cells.

To these ends the invention broadly congists in
using the anode metal powder like zinc amalgamated
by a proper method such ag the one described below.
This is mixed with suitable fillers like starch and
cellulose which are capable of absorbing the electrolyte.
Inhibitors like chromate may be added in the electro-
Ivte and the anode mixture is allowed to soak in situ
afier assembly of the cell.

The following typical examples are given to illus-
trate the invention:

ExamriE 1.

The amalgamation is done by any of the normal
processes or hy adding small amounts of mercuric
oxide to a well stirred suspension of the anode powder
in strong sulphuric acid till there are no gas bubbles
observed on the zine.

ExaMrLE 2.

The amalgamated metal powder is mixed with
ordinarily available inert absorbing filler like cellulose
in proper porticns to ensure maximum intake and con-
ductance.

] ExXaMPLE 3,

The mixture may be put in the dry state in the
cell and is allowed to soak compleiely and gellify by
adding the clectrolyte which may be alkaline as in
alkaline cells. .

The following are among the advantages of the
invention :

1. Ease of production: This method ™ of powder
mounting is very simple and effective, It avoids the

necessity of using binders as. in paper mounted with

zine or control of conditions like temperature, concen-
tration as in the case of gelled anode.

2. Universal applicability : This method iz very
versatile and can be applied wusefully in any high
performance primary cell, alkalinic or otherwise, and
is independent of the cell geometry. That is, it can
be used equally well for ‘cathodic envelope’ as well
as ‘Ceniral Cathodic Type Cells’ and also in button
type cells.

3. Absence of passivation :. The electrolyte is avail-
able at the point where it ig most needed, i.e., at the
metal powder. As a result of this type of mounting,
the entire volume of the zine reacts simultaneously
leading to wvery low current density which retards
passivation sufficiently fo ensure maximum utilisation.

4. Discharge characteristics ;! ‘Owing to the entire
anode material -being effective simultanecusly, the
actuzl current density is sufficiently iow ag to give a
much flatter discharge characteristics, ¢.g., in a mer-
curic oxide cell -employing such an anode, the voltage
drop during continuous discharge never exceeds 100
mv, ag against the normal drop from 1.23 v. to 0.96 v.
in conventional cells,

5, Higher power: As a result of the above advant-
ages, the cells show a lower iR drop on load Ieading
to higher operating wvoliage. Thus more power is
obtained from cells using this type of anode mcuntmg.

R. BHASKAR PAI
Patents Officer,

COUNCIL OF SCIENTIFIC AND INDUSTRIAL
RESEARCH.

Dated this 2nd day of April 1365.
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The following specification particularly describes and asceriaing the nature of this invention and
the manner in which it is to be performed.

‘This invention relates to improvements in or relat-
ing to ANODE MOUNTING FOR HIGH PERFOR-
MANCE CELLS,

Hitherio it has been customary to use powdered
enode material in the pressed powder or paper mounted
form for use in alkaline primary cells of the high per-
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formance type, ie, HgQ alkaline MnO. cells. This
suffers from the disadvantage that (a) the entire area
of the anode matlerial is not effective simultaneousiy
in the case of pellet anode, (b) the mounting process
to be carefully controlled.

This invention cbviates these disadvantages by us-
ing amalgamated anode metal power, ¢iz. zinc of high
purity with a filler that is non-reactive and suitable
binder and pressing it on to a conduciing matrix of
wire gauze or nickel plated perforated mild steel sheet
or tinned mild steel gauze or any type of mairix base.

‘It has been proposed before to use paper or cellu-
losic -material as substrate for zine mounting and to
use the container, also of zinc, as current collector.

Acgcording to the invented method of anode mount-
ing of zinc for use in alkaline cells by mounting zinc
on to a sublstrate, amalgamated anode metal powder,
viz., zine of high purity is used and the substrate con~
gists of a conducting flexible metsllic matrix which
gerveg ag current collector also. Thus, the anode is
inade by mounting the amalgamated zinc anode
material or to the conducling flexible metallic matrix,
matrix.

The amalgamation is solution phase, Zinc powder
of high purity with a non-reactive filler and a binder
is pressed on to a metallic matrix of galvanised iron
wire gauze or tinned mild steel gauze or treated mild
steel substrate.

The anode may be used in alkaline cells of the
high drain type. It can be employed for layer type
K. T. sources construction of alkaline cells.

The following points illustrate the process :

1. The powdered anode material of high purity, e.g.,
zinc or manganese flagkes, is amalgamated in a con-
trolled way.

2. The amalgamated zine powder is mixed with 2
per cent. by weight of an inert filler like cellulose or
godium carboxymethyl cellulose or any other filler that
is not attacked by alkali.

3. This powder mix is pressed on to a matrix elece
trode. Alternately sufficient water is added to the
mixture so that it iz converted to a thick suspension
and the paper is soaked in it and dried between 50 fo
80° C.

This powder mounted or metal substrate mounted
anode is used with any cathede material in alkaline
medium.

The following points briefly deseribe the process:

1. Amalgamation of the powder ig carefully con-
trolled in an e¢asy way as follows: The powdered
zine anode of high purity is mixed with 1 to 10 per
cent. by weight of mercurie oxide and kept suspended
in water. Concentrated sulphuric acid is added in
small quantities, The suspension is stirred till the
vigorous gasing subsides due to amalgamation. The
suspension iz allowed to settle, filtered, washed and
dried at room temperature. Alternatively, the amal-
gamation can be ecarried out in the usual way by treat-
ing with a mercury sglt with zinc.

2. The amalgamated zinc powder it mixed with 2-
25 per cent. by weight of an inert absorbent filler like
cellulose or methyl cellulose and small amount (2-
10 per cent.} of a sugar like glucose. The mixture is
ground and sufficient quantity of water is added to get
the required consistency, for making either the matrix
supported anode or the pressed powder anode.

3. If a paper mounted anode iz needed, the required
length of the paper which is of the absorbing type is
soaked in a thick suspension of the above mix and
Bllowed ta dry between 20-80° C. This gives a flexible
adherent zine powder on the paper.

4. If powder pressed on to a metal grid or matrix
ts needed, the powder mixed with water is strewed on
the matrix or gauze and pressed ip a hydraulic press.
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The following are among the advantages of the in-
vention :

1. The amalgamation is simplified and degree of
amalgamation can be controlled readily.

2. Due to the presence of the absorbent non-reactive
filler, these ancdes suitably treated in a cell are prefer-
able to other types made by conventional means as
the electrolyte reserveoir is always available in the zine
anode mix itself. So a separate reservoir for electro-
tyte is avoided.

3. In the case of powder mounted anodes, they are
very flexible ; at the same time the zince deposit also is
adherent. This can be folded or rolled and hence they
are most suited for pencil type cells.

4, In the metal grid- or mairix or gauze mounted
anodes, the substrate acts ag a good mechanical support
as well as an electronic conductor to carry the current
from the reaction cenire, namely the zinc anode. This
type of construction of the anode facilitates the fabri-
cation of flal and layer type cells of the high per-
formance type. These are necessary for dry cells for
H.T, use.

Noteworthy features,

1. The invention provides a simple method for con-
trolled amalgamation of the anode material and make
ing of the anode for use in high performance cells.

2. Such powder mounted anodes can be used in
conjunction with any cathodic depolariser like HgO,
MnO,, CuO, Pb: in alkaline medium.

3. The metal matrix supported anodes are ideally
guited for the fabrication of flat or layer {ype mercuric
oxide or manganese dioxide cells.

4, The above type of fabrication simplifies the
assembly procedure and such flat cells can be uged for
the construction of H. T, sources.

We claim;

1. A method of anode mounting of zinc for use in
alkaline cells by mounting zine on to a substrate where-
in amalgameted anode metal powder, viz, zinc of high
purity is used and wherein the substrate consists of a
conducting flexible metallic matrix which serves as
current collector also.

2. A method as claimed in Claim ! wherein the
anode iz made by mounting the amalgamated zinc
anode material on to the conducting flexible metallic
matrix.

3. A method as claimed in Claim ! or 2 wherein the
amalgamation is solution phase.

4. A method as claimed in any of the preceding
claims wherein zinc powder of high purity with a non-
reactive filer and a binder is pressed on to a metallic
matrix of galvanised iron wire gauze or tinned mild
steel gauze or treated mild steel substrate.

6 A method as claimed in any of the preceding
claimsg wherein the anode is used in alkaline cells of
the high drain type.

6. A method asg claimed in any of the preceding
claims when employed for layer type H. T. sources
construction of alkaline cells.

R. BHASKAR PAI
Patents Officer,

COUNCIL OF SCIENTIFIC AND INDUSTRIAL
RESEARCH.

Dated this 13th day of Januery 1966.



