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This invention relates to improvements in or raelating
te the production of sintered matrices used in alkaline

eattories,

Mitherte 1t was preposed to produce sintersd matrices
for alkaline bstteries by sint«ring nickel powder slome of
partionisr grade say for imstance oarbomyl nickel powder
of greds F variety, at sujtable tamperature in = hydrogen

or uracked samwonin or any cther suitable atwospherse,

This s open te shisction that this requires niokel
powder of particular grade, and the use of nickel alome
Snoreases the ¢ost as all the requirements of nickel are

imgorted,

The main objeet of the inventien ie to obviate shove

dirficulties.

We have found that this can be done by the use of

c»myoﬂiin nickel powder prepared by the proeess covered
(Se:;al No, 137763)

hw ur ce~pending Indien Patent spplication Ne . 787/7 (
(1] ;.r alome or im sdmixture with other metal powders fer
slintering to s nickel, nickel plated stesl suitably perfo-
rated sheet or wire met, The sintered matrices (plaques)
ebtnined are found to be comparable to the ones obtaimed

with nickel powder alone.

Acoording to the present invention, there is provided
4. precesa for the production of sintered matrices suitable
for use im slkaline batteries by pressing pure nickel
powder, and sintering the pressed green in an at-qophtrw
af dissociated ammonia or hydrugen characterised in that
composits micrkel powder preparsd according to the pro&qst
of our prior Indiam patent No,137763 (747/72) is theroughly
admixed with the pure nickel powder, @@« in the ratio

of .2 ta 2 by weight, prior to pressing snd sintor&ngJ
-



The composite nickel pewder sdmixed with pure nickel
powder is sifted over niokel, niokel plated ntooi or witre

mesh or nickel plated punched steel strips, amd pressed to
obtain u pressed compact,

| A pressure of 0,5 to 5 tons/sq.em. may be used for
preasing the mixed powders, preferably at a pressure of

1.5 tons per sq.om,

Sintering may be effected between 900 to 1000°C and
preferably at 930°%C,

Thus, the composite powder may be atdmized with pure
nickel powder preferably carbemyl nickel powder in the
ratio of 0.2 to 2 by weigh$. |

Equal proporticnu of composite amd pure ninhl Mr
are preferably employed, when a core ntc‘étu or,-titmlu |
oxide 1is used for ‘tl‘u preparation of cemposite nickel
powder., o

Pure nickel used is preferably 0.3 by weight of the
ocompesite powder when the composite powder is produced with

the core material of graphite powder, .

The composite nickel powder sdmixed with pure nickel
powder is sifted over mickel, nickel plated stesl ¢r wire
mesh or niockel plated punched steel strips, amd pressed

to obtain a pressed compact,

The composite and pure nioksl powder are mixed and
blended thoroughly in a suitable mixing machine so that
the mixed powder obtained is uniform and mo segregation
ocours,

The mixed powder is sifted over a mickel plated
stesl mesh, eor mickel plated pumched steel strips or a
-upportm substrate, and t“l. pressed so that a compact

"1. obtum wviiieh oan be handled without the prcu.d
-— B :



materinl disintegrating., The pressure used for such a
pressing is between 0.5 to 2T/cm2 and preferably 1.5T/cm2,
The pressed mnterinl iz then kept over graphite supporte \
and introduced in a furnace under an atmosphere of

hydrogen or dissociated ammonia and sintered at a tempe-

rature between 900 to 1000°C preferably at 950°C,

The time for such a sintering is between 0 minutes

to 1 hour preferably for 30 minutes,

The resistivity of the sintered compact was 30 x 10~6
OHM Cm compared to around 20 x 10”6 OHM cm for pure nickel,
The porosity of the sintered compact wasm 66% compared to
65% obtained for sintered matrices obtained for pure nickel,
The sintered matrices obtained with a mixture of composite
nickel powdorrand pure nickel powder was found to be as
renistant to chemical attack, as well as comparable in
slectrochemical properties to pure nickel in 30% potassium
hydroxide which is usually used as the electrolyte in alka-

iine batteries.

Tare sintered matrices obtained with compoeite nickel
powder oxhibite the same chain like structure as that obtaine
ed from pure carboenyl nickel powder used in the conven-
tional mathods,

The savings in nickel by use of a mixture of compow

site and pure nickel powder amounts to 35 to 50% by weight,

Examplo«T
Core material of the
conposite powder e Titanium oxide
Carbonyl nickel powder ee 75 micron (=200 mesh)
2
Pressure v 27/em
Ratio of ocomposite to .
pure nickel powder ve B3l
, Sintering temperature «e 930°C
Atmosphere ve Craclked ammonia
Duration of sintering es 30 mts,
Porosity of the sintered
vo 66%
matrices 6
Resistivity es 30,2 x 10~ OHM Cn,
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Example~II

Core material of the
componite powder

Carbonyl nlokel powdexr

Yroasiire

Retin of composite te
pure nickel powder

Sintering tempersture
Atmosphere
Puration of sintering

Poresity of the
sintered matricee

Resistivity

Graphite powder ,
106 micron {~1%0 mesh)

7% mieron (-200 mesh)
0.5T/om>

112

950%C

Cracked Ammonia

20 ninutes

T7%

b

22 x 10™% owm ow.

The invention describas the manner in which the Cempoe
| (Ipdian, :s'rw?,g,
#ite nickel powder produced socording to]Patent No ¥ T4
admized with pure mickel powder and simtered te cbiaim
matrices suitable for use in sindered nickel cadmium
tatteries and comparable to matrices chbtained with pure
aickel powder thereby socounting for a saving of 30 to son

in the consumptios of niekel powder, Composite nickel ymnlﬁyr

{137763C
T72);4e wde

prepared im a manner deseribed %;?:icnt lu.ﬁ
mixed with pure carbonyl niockel powder in a rasio varying
between 0,2 to 2 by weight and sifted over & nickel, mickel
plated steel, woven or punched strips and pressed ia a _
press at a pressure of 0.3 to 2‘1‘/1:'-z and sintered in s
furpace in an atmosphere of hydrogen ov disscciator Mnia
1t 2 tomperature between 900 to 1000°C e obtain simntered
natrices with properties similar to the ones obtatimd with

puxe nickel powder,

The main sdvantage of this invention are (1) the
é«ma%tion of nickel powder is brought down to 6% te so%
“i“u‘rj?ptjoduem eintered plates for alkalime batteries (2)
i:&n@ﬁ') the cere materisl is eof low apparent density the
woight of the sintered matrices axe tewer than that with
prire niokel withous deterictatiom in the cther p&wycrthng



¥e olaims

Te A process for the production of sintersd matrices
suitable for use in alkeline batteriss by preseing pure nickel
powder, and sintering the prassed grean in an atmosphexre of
dissociated ammonie or hydrogen cheracterised in that ecam-
posite nickel powder prepared socording to the pr;ueou of
our prior Indian Patent No,137763 {T47/72) is thoroughly
admixed with the pure niekel powder, e.g., im the ratio of
0:2 to 2 by weight, prier to pressing and sintering,

2, A process as olaimed 4in olaim { wherein the compo-
‘Iih nickel powder sdwixed with pure nickel powder is sifted
over niokel, nickel elsted stesl oxr wire mesh or nickasl-
plated punched stael stripe, and pressed te obtain a pressed
sompact,

3. A proutaf as slaimed in slaim 2 wherein a pressure
of 0,5 §a 5 tons/sq.om. is used for pressing the mixed pow-

ders, prefarably at a pressure of 1,5 tons per sq.om,

b, A preﬁm: an slaimed iu claim ¥ wherein sintering
49 offsoted between 500 te 1000°C amd preferably at 930°C,

5. A process as olaimed in claim { wherein the cempo-i
site powder is adwixed with pure nickel po;-dur preferably
varbonyl nickel powder in the ratio of 0,2 te 2 by weight,

6. A process as oleimed in cleim 5 whereim equal
sraportions of compovsits and purs nickel powder sre amployed,
when A cors matarial of titanium oxide is used for the prepa-

metiom of composite nickel powder,

7. A procens ss olaimed im claim 5 wherein pure
tilekel used is 0.3 by weight of the composite pewder whien

ihe cowposite powder i1s produced with the coxe material
af graphite powder,
8, A px~ab§nn for the mamfactire of siptared matrices

for mlkaline batisries substantislly ne herein before desorily
S'K
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