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. m paxfermance ow_muwa&m.xvmﬂnm of thie electirode in conjunction with wwun

..wiu in alkaline elaotrolybe are compared with the mercuric oxlde

elecétrode ip which no wetal powder is incerporated. The poleriestion
studios are as followai i

or&u.auﬂ denwity w.._.moauoam PELE Elaotrode Emu.nm Elegctrode using

w4/ cn? Emeww 4 (in v.) metsl B {(in v. no metal
5 1,36 1.36 1.26

10 . C 134 o .34 1.23°
20 . 1,29 1,29 0.968

0 .26 . . 1.24 i

It 48 found that the performance cherscteristics af the electrode are
not affacted by the inclusion of meial powder in the cathode block,

The follewinhg are the main adventages of the imvention:

1. The purpvaé of uslng certain metal powders in the mix of the
wercuric oﬂp.wm glectrode whioh is used in elkaline mercuric oxjde
gells is td Torm amalgem with the mercury that ie collected in the
‘elactrode during pertisl or complete dischargs which otherwise would -
have trickléed down and cauped shortlng.

‘2. The metsl powder included in mercuric oxide plate formaiion is
in 10 way interferritg with the expected performance characterietios of..
the electrode whioh normally consiste of only mercuric oxide and acety- ;
lane black. '

- %. The metal powder incorporated ie 80 chosen that it cen sesily
form swalgam or 'tailing' with meroury. .

4. The metal powder incorporated dispenses with the ume of acaty=- -~
lene black g0 far used which is & bulky meterisl thereby leading %o
formation of very thin, alim cathode blecks which may bave high
capacity/unit volume,

5. The metal powdars in this case being good conduciors auoamawdov
perve the function of the acetylene black meant for the msu..uoao. ] f

o i e

Dated this .wO.” . day: of Hbhvember

E_qwﬁm OFPFICER, . L

Council of mnuu_: ific & Hancmﬁ_nw Rezgeroh.”
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nickel, siiver, copper and gold.
B. It is shown.in liferaturs that foreign metals like Pd, Cu, Ag, Ni
and Hg sre included in snode plates 2nd cathodes for wvariocus purposes.
But it is not s0 Far reported in comnnection with mercuric oxide elec-—
trode mix depolarisers, The addition of metal powder does not inter-
fers with this expected performsnce characteristics of the olectrode;
the addition of metal powder thus retains the strueture and the dimen-
sians of Ihe glectrode; it alse holdes the mercury in the electrode
structure and prévents from flowing down, thepeby prevents shorting
between electrodes; the thiclmese of the @lectrode ias reduced to some
extent in comparison with the use of acetylene black, when employed in
such & way that the total capacity is pot affected; the metal powder in
this cage being good conductors themselven serve the function of the
acetylene black meant for the purpose.
9. ‘The mercuric oxlde electrode is meds of a depolariser mix of mer-
curie oxide, metal powders with or witbhout acetylene black mixed into
a peete with & bindér 2nd pasited on to a matrix electrode- whereln the
addition of wmetal powder to the depolariser mix because of its amlga-
mating property retains the liquid mercury and prevents shorting bat-
ween electrodes and also retains the dimeneion and geometry of the elac
trode and because of its highly conducting property replaces scetylame
‘black thersby facilitating the preparation of thinner electrodes which
as & consequence leads to a higher ampere hour capscity/unit volume.
EXAMPIE 1

The mercuric oxide electrode is preopared in the £ollowing manner:

A metal matrix electrode (Indisn Patent No.98157) which has been
electroplated is packed with the merouric oxilde mix of the compositiont

5Q-80% by weight

Mercuric oxide {200 mesh muwmw
Hickel powder (~40 - +80 mesh 50-19% by weight
beetylene black o‘l._w. by welght

uging a binder of Imowm guantity and composition 50 88 to make it adbe—

rent te the matrix (Indian Patent No.116490) by means of pasting, press- !

ing snd other after-treatments. This electrode used in conjunction with
a zinc electrode forms a mercuric oxide ¢ell, the discharge charscte-
rieties of whidh are compared with & cell incorporating mercuric oxide
electrode in which no wmetal power has heen added.
EXAMPIE 2

A mercurie oxide electrode fabricated using enother metal powler
{Metal B) without acetylene black ie prepared with the following com-—
position:

KMercurice oxide {200 mesh mize)
Silver powder (=40 - +80 mesh}
heatylene black

using the same binder and technigque as indicated in Example 1. The
performance characteristics of this electrode in conjunction with
zine a2pode in alkaline elactrdlyte are compared with the mercuric
uxide welectrode in which no weta’ powder is incorporated. The pola-
rization studiee mp as Lfollows:

50% by welight
50% by weight
nil

-4
Current FElectrode using Elecirode using Blectrods using 7
density metal A metal B no metal -
mh/ om (in v,) {in v.} rowder
5 1.36 1.36 1.26
10 1.34 1.34 1.23 8
20 1,29 1.29 0.95 "
30 1.26 1.24 ..

It 18 found that the perfarmance characterietice of the slectrode are
not affected by the inclusion of metal powder in the cathode block.
11. The mercury that is formed during discharge does not trickle down
but held in the structure of the slecirode as amalgam., Hence the short-
ing between electrodes 1s avoided and the elsctrodes alse miintain
their structure ang dimensicns. The metel powdere are conductors and
therefore they replace parfially or completely the aceiylene black
which has been used hitherto. Such replacemsant resulis in the prepars-
tion of wery thin electrode blocks becsuse the bulky acetylene black
is replaced by E.m_uu..u_ conducting metal powders. The formation of thin
electrode ensbles the preparation of batteries with more capacity/unit
yolume. This also disposes with the acetylene black which is being
imported now.

12. The inclueion of metal posdere ian cathode depolariser mix e¢nables
the preperation of highly conducting, structurally and dimensionsaliy
stable, very slim electrodes, leading to the advantages that a battery
havirg higher capacity per unit volume, free from shorting trouble

due ta the flowing down of mercury can be fabricated.

WE CLAIM

1. A process for making oathodes for mercuric oxide cells by pasting
e depolariser wix of mercuric oxide snd 2 binder such aam cerboxy methyl
cellulose, polyvinyl alochol or perspex solution on o & matrix elec-
trode characterised in that wetal powders such as irom, cobslt, nickel,
eopper, silver, gold are incorporated with the mix.

2, A procees as claimed in Cleim 1 wherein the depolariser mix ie
compacted by applying pressures of the order of 5 to 50 tona to attain
a thickness of 1 to 3 nm.

3, 4 procees ap olaimed in Claim 1 or 2 wherein metal powder of por-
ticle size ranging fro® =40 to +300 wmegh is used.

4. A proceas ag claimed ib eny of the preceding claime wherein acetly-
lene black is added to the depolariser mixbure of mercuric oxide and
metsl powderT.

G, 4 process as clalmed in eny of the preceding claims wherein the
particle size of the depolariger mercuric oxlde liee between =100 1o
+300 megh, preferably of 200 mesh #ize and the particle size of the
petal powder lles between =40 and +300, preferably +18C mesh size,

6. A procese se claimed in any of the preceding clalms wherein the
metel powders before adding to depolarizer 8re given a suitable pre~
treatment such as a dip in 5% ammonium ohloride or 10% hydrochloric
acid for five minutes or annealed in &ir oven undpr inert atmosphere.

5=

4 pwmocesa 55 claimed in sny of the preceding claime wherein a

pressurs of 5-50 tons is applied, preferably 35 tons, for compactlng
the depoleriser mixture and the binders. .

4 process for making cethodes for merourlc oxide colla substane

tielly as hereinbefore deecrided.

s
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Dated this 1st day of oﬁ“&ﬂ.

_&.\ @&Q ﬁrﬁh‘&\\.ﬂ. ; ﬁ
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