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Improvements in the Production of Porous Sintered Metal Bodies

We, Banzsons ANILIN- & Sona-Paerix
(I. &. Farbenindustrie Akticngesellschaft
“ In Auflosung *'), g Company reengnised
under German Law, of Ludwigshafen am

& Bhein  Germany, do hereby declare the
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invendion, fur which we pray thot a putent
may be granted fo us, and the method by
which 1t is fu be performed, to be partieu-
larly described in and by the following
statement : —

This invention relates to the production
of porous shaped articles of nickel-irom,
which are very suitabla [or example as
electrodes for zacuwmulators.

Porous bedies of the said kind can be
prepared IEY Leating a mixture of nickel
powder and iron powder to sintering tem-
perature, 1t is diffcult, however, toobbain
sintered budies with a high pore volune
hecanse whan the two mefal powders arc
mixed, the piled weight is increased and
sonsequently the prro wolome of the
sinlered body i1z reduced. It has there-
fore already heen proposed to add to the
nickel powder, not iron powder but very
light iren pzide, 28 for esample thatf
obtained by combustion of iron carbonyl,
and to employ reducing conditions during
the working up inty sintered articles so
thet pores are formed at those place at
which the oxygen was present. It is dilfi-
cult elso by ’u%is method, however, to
ahtain high pore volumes, as for example
those of 86 and more, such ss are desir-
eble in electrode porous hodies for
acotmulabors. Apart from this, electrnde
plates produced by this methed show a
tendency to teur.

‘We kave now found fhal porons sintered
bodies consisting vf mickeldron and hav-
ing a high pore volume can be oblained
by employing nickel-iton powder which
has heen prepaved by thermal decomposi-
tion of o mixture of the correspondine
metal rarbonyls and which has & piled
weight of less than 2 Kilograms per Litre,

It is knows that highly porens sintered
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nicke]l bodies can be obtained by subject-
ioy oicke] powder prepared from nickel
carbonyl and hoving a piled weight of less
than 2 kilograms per litve to0 5 heat treat-
ment. It has been found that porous
sintered iron bodies can be prepared ip a
similar manner from & light iron powder
prreparcd from iron carbonyl. Contrary to
expectation, however, i{ has been [ound
that frow a mixture of a light nicks]
powder obtained from nickel carbonyl and
a lipht powder obtained from irom
carbonyl it is coly with difficulty that a
porous, homogeneously ecomposed Irum-
nicke] sintered hndy can he obtained,
probably Dbeeaunge the lght sposgy
particles of nickel powder only bscome
associated with the light irom puwder
pardicles by mechanical mixing when they
have heen subjected fo this treatment for
a lung period. This prolonged treatment,
bowever, resulty in such a marked increase
in the piled weight of the powder mixture
that the desired high porosity is no longer
obtained upon sintering, On the other
hand if the powders are mixed for ouly &
short titne in the usual way in a miil, such
a long heat freatment is necessary in the
subgequent sintering o produce a homo-
genegua iton-nickel alloy by diffusion that
a considerable shrinkeage aud redustion of
the pore volume takes place,

Ia contradigtinetion thereto an intfmate
mixture of the niskel and iron powder
parficles snd ut the same time a low piled
weight of the powder are obtained by sub-
jecting & mixture of iron carbomyl and
pickel carbonyl to the Imown per se-
dacomposition in the free space of a heated
vezsel so that a mickel-iven powder is
formed. TIn this produet within 2 spongy
secondary particle there are probably pre-
sent a primary iron perticle and o primary
nivkel particle so that for complete forma-
tion of a mickel-irun alloy the heat traab-
ment for diffusion need only be short and
consequently a high! pore voluma of the
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nivkel-iron sinfered articls 15 oblainghle,

lu the same way, instead of & mixture
of nickel carbunyl and iron carbonyl, cther

carbonyl mixtures, as for example mix-
b ftures of iron carbony] ur wickel carbonyl

with ephyls carhonyl op molybdonum,
carbonyl, or of eohaly carbonyl with
molyhdentum carbony], may bhe used and
the resulting metal powder mizbare
worked up, wherehy poroms sintered hodies
of alloys of the metaly corresponding to
tha said carbonyls ars oblbained.

The shaped articles of
duced may be nsed for Many purposes.
Porons bands or plates of nickel-iron for
exaple are well suited as alsctrode bodies
for alkaline accumulators, Porous plates
or purous eylinders from ths. light metal
powder mixtures, as for extimple from
nickel-mglyhdenum powder, may he nsed
as filter deviees in the chemiva] industry
for purifying strongly-corrosive liquids,
The porous metal alloys may also be waed
with advantuge as calalysts by reason of
their large surface.

The following Example will further
ilustrate this invention but the Invention
is 0ot Jimited to this Example. The parts
are by weight, : . :

A vaporous mixture of 50 parts of iron
carbozyl and 50 pards of nickel carhonyl
has added ty i ahout 10 per cent of ity
: volume of curhon wonexide and is then

36 led through the frew. epace of a heated

vessel whereby it
nickel-fron powder baving a piled waipht
of 1.6 kilograms per litre, This powder
iz sinbercd

40 about 800° C. to form g poreus baod about
1 millimetre in, thickness,. The nickel-iron
band ohtained has a bore volume of 85 por
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alloys thns pro-

it 3y decomposed into a.

in 2 current- of hydvogen at -

cent. Tt is mechanically compacied by
loco] pressute treatment by which g lattice

1a formed, Cadmiym hydroxide is then 45
introduced in known manner inte  the
borea of the band, and there i thus
obtained a negative electrade for allaline
acctmulabors having a high mechanical
stremeth and which can he discharged 43 50
‘high ourrent strength by reason of 1ts low
internal resistance,

It nicke] hydroxide i introdueed into
the pores instead of cadminm hydroxide, a
posifive electrode is ohtained.

B &t we cloim is:—

1. A propess for producing porons metal
bodier by heating & meta] powder to
sintering temperature, which ' consisty in
employing for the sinterine » metal 4}
puwder mixture having o biled weight of
less than 2 kilogramiy per lWire whick has
been obtained by thermal devomposiiion
of u misture of fhe curresponding mata]
carbonyls, ' )

2. A process- for the produttion of
porees nickel-iron bodies, suitahle i par-
tieular as electrodes for asramulators hav-
ing alkaline electrolytes, which cons; sts in
sielering g nickel-iron powder - having a
piled weight of less than 2 kilograms per
libre which has been obtained by fhermal
decomposition of wixture of nicke]
carbony! and jren carhonyl. -

3. The process for the produection of
poroup nickel-iron bodies subafontially as
deseribed in the foregoing Example.

4. Sintered porvus meta] hadics when
obtaimed by the process claimed in any of
claims 1 o 3, - - .80

J. Y. & G. W, TOENSON,
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