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PROCESS FOR PREPARING METAL POWDER
BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to a process for
preparing a metal powder and particularly to a process
for preparing a metal powder useful for a.thick film
paste.

2. Description of the Prior Art

In the field of electronics, thick film pastes,
such as conductor pastes and resistor pastes, have
been used for the production of electronic circuits
and components, such as resistors, capacitors, and IC
packages. The thick film paste is prepared by
homogeneously mixing and dispersing a conductive
powder, such as a metal, an alloy, or a matel oxide,
optionally together with a vitreous binder or other
additive(s), in an organic vehicle to prepare a paste.
It, after application onto a substrate, is baked at a
high temperature or heat cured at a relatively low
température to form a conductor film or a resistor
film.

The metal powder or alloy powder used in the
above thick film paste is required to have the
following properties. _

(1) Good dispersibility, in a paste, enough to
form a dense, uniform film.

(2) Low content of impurities having adverse
effect on electric characteristics.

(3) Good crystallinity enough to offer a proper



powder, -such as a netal, an alloy, or a matel oxide, optionally together
with a vitreous binder or other additive(s), in an organic vehicle to
prepare a paste. It, after application onto a substrate, is baked at a high
tenperature or heat cured at a relatively |low tenperature to forma
conductor filmor a resistor film - The metal powder or alloy powder
used in the above thick filmpaste is required to have the follow ng
properti es. (1) CGood dispersibilitg- in a paste, enough to forma
dense, uniformfilm (2) Low content of inmpurities having adverse
effect on electric characteristics. (3) Good crystallinity enough to

of fer a proper o ‘73 . -2- sinterability.
(4) Particles ﬁQSFﬁ§aglééF¥que size of fromabout 0.1 to 10 [err]mand a
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Publication No. Conventional processes for preparing the above
metal powder include a spray pyrolysis method
described in Japanese Patent Publication No.
31522/1988, Japanese Patent Laid-Open Nos. 172802/1994
and 279816/1994 and the like. According to this
method, a solution containing at least one metal salt
is atomized to form droplets which are then heated at
a temperature above the decomposition temperature of
the metal salt, preferably a temperature around the
melting point of the metal or above to heat-decompose
the metal salt, thereby depositing a metal or alloy
powder.

According to the spray pyrolysis method, a metal
or alloy powder can be easily prepared which, as
compared with a metal or alloy powder prepared by wet
reduction or the like, has better crystallinity,
higher density and higher purity and possesses
properties suitable for a thick film paste. The
particle size of the metal powder can be controlled by
properly setting concentration of the metal salt,
solvent, atomization and heating conditions, etc.
Further, since the metal composition of the resultant
particles is in agreement with that of the starting
metal salt in the starting solution, making it easy to
control the composition, which in turn renders the
spray pyrolysis method suitable for the preparation of
a multi-component powder.

In general, the spray pyrolysis method can
provide a powder having very good dispersibility
because metal particles are prepared in a vapor phase
under such conditions that the particle concentration



31522/ 1988, Japanese Patent Lai d-Open Nos. 172802/ 1994 and 279816/ 1994 and
the like. According to this nethod, a solution containing at |east one
netal salt is atom zed to formdroplets which are then heated at a

t enper ature above the deconposition tenperature of the netal salt,
preferably a tenperature around the nelting point of the nmetal or above to
heat - deconpose the netal salt, thereby depositing a netal or alloy powder.
According to the spray pyrolysis nmethodi-a netal or alloy powder can be
easily prepared which, as conpared with a nmetal or alloy powder prepared by
wet reduction or the like, has better crystallinity, higher density and
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concentration not above the melting point. Also in the step of
cooling the resultant powder, strong aggregation among
particles often occurs in some handling methods. 1In
many cases, it is difficult to break the aggregates
into particles, leading to poor dispersibility in a
paste. Further, fusing or aggregation of the powder
causes adhesion or deposition in the production
apparatus or requires classification of the aggregate,
resulting in a reduction in yield of the product and,
in addition, rendering continuous operation difficult.
This phenomenon is significant and, hence, raises a
problem particularly in metals having a relatively low
melting point, such as a silver powder or an alloy
powder having a high silver content.

SUMMARY OF THE INVENTION

An object of the present invention is to
effectively prevent the above aggregation without
rendering the process and operation complicate.

According to the present invention, in the step
of forming a metal powder by spray pyrolysis, a high-
melting metal or metal oxide or the like is
segregated, simultaneously with the formation of the
metal powder, mainly on the surface of the metal
powder, thereby preventing fusing and aggregation
among the resultant particles.



- 3-. Is relatively |low Exposure to a very high tenperature in the course
of formation of a netal powder, however, is likely to cause fusing anong
particles, sintering and aggregati on dependi ng upon various conditions such
as remarkabl e increase in particle concentration or formation of the
particle in a turbulent gas stream even when the tenperature is not above
the nelting point. Also in the step of cooling the resultant powder, strong
aggregati on anong particles often occurg-in sone handling nmethods. In many
cases, it is difficult to break the aggregates into particles, leading to
poor dispersibility in a paste. Further, fusing or aggregation of the
powder causes adhesipgpsor @%E,Qaahgorao' gkh rgggﬁucah%n%&%r At
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decomposition temperature of the metal salt, wherein
at least one compound heat-~decomposable to produce a
metal, a semimetal or an oxide of the metal or
semimetal (hereinafter referred to as '"'metal or the
like") capable of remaining unmelted upon heating at
the heat temperature is added to the solution and at
least one '"metal or the like" is heat-segregated in
the vicinity of the surface of the metal powder.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

In the present invention, examples of the metal
(major metal) to be coated with the "metal or the
like" include noble metals, such as silver, gold,
platinum, and palladium, and base metals, such as
copper, nickel, cobalt, iron, aluminum, molybdenum,
and tungsten and these metals may be in any one form
of simple metal or alloy or mixture thereof. The
present invention is useful particularly for a silver
powder and a powder of a silver alloy, such as
silver-palladium.

The starting salt of the metal powder may be at
least one heat decomposable salt selected from the
group consisting of a salt of nitric acid, a salt of
sulfuric acid, a chloride, an ammonium complex, a salt
of phosphoric acid, a salt of carboxylic acid, a metal
alcoholate, and a metal resinate, or a double or
complex salt. Use of a mixture of at least two metal
salts can offer an alloy or mixed powder.



effectively prevent the above aggregation w thout rendering the process and
operation conplicate. According to the present invention, in the step
of form ng a netal powder by spray pyrolysis, a high- nelting netal or

nmetal oxide or the like is segregated, simultaneously with the formation of
the netal powder, mainly on the surface of the nmetal powder, thereby
preventing fusing and aggregation anong the resultant particles.

-4- Thus, according to the preseft invention, there is provided a
process for preparing a nmetal powder, conprising the steps of: bringing a
solution conprising at | east one netal salt to fine droplets; and heating
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solution form, in the metal powder. For example, when
the preparation of a silver or silver alloy powder is
contemplated, examples of the "metal or the like"
include metals, such as rhodium, osmium, @ridium,
platinum, iron, cobalt, nickel, chromium and
molybdenum, and oxides of ruthenium, iron, cobalt,
nickel, copper, zinc, cadmium, alkaline earth metals,
boron, aluminum, silicon, germanium, lead, bismuth,
rare earth metals, titanium, zirconium, vanadium,
niobium, tantalum, chromium, molybdenum, tungsten, and
manganese.

Depending upon the metal powder to be combined,
even a metal or semimetal element, which is dissolved
in solid solution form in a steady state, may be used
by properly selecting and setting such reaction
conditions as will hardly cause dissolution in solid
solution form in the interior of the particle, such as
heat decomposition temperature, reaction time,
atmosphere, and amount of the element added, in the
preparation of the metal powder by heat decomposition.
For example, in the case of elements, which are
dissolved in solid solution form in the form of a
metal but not dissolved in solid solution form in the
form of an oxide, heat decomposition may be carried
out under such conditions that the additive element
alone is oxidized.

The metal powder prepared by the spray pyrolysis
has good crystallinity, free from a defect in the
interior of the particle, and includes substantially
no grain boundary. Therefore, the "metal or the like"



the vicinity of the surface of the netal powder. DETAI LED DESCRI PTI ON
OF THE PREFERRED EMBODI MENTS In the present inventi.on, exanples of
the netal (major netal) to be coated with the "netal or the Iike" include
noble metals, such as silver, gold, platinum and palladium and base
nmetal s, such as copper, nickel, cobalt, iron, alum num nolybdenum and
tungsten and these netals nay be in any one formof sinple netal or alloy
or m xture thereof. The present inventdig is useful particularly for a
silver powder and a powder of a silver alloy, such as silver-palladium

The starting salt of the nmetal powder may be at | east one heat deconposable
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sul furic acid, ori de um conplex, a sa ic acid,
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particle, resultlng in segregation in a high

concentration around the surface of the particle.

Even though a small part of the "metal or the like"
decomposed and deposited from the added compound is
dissolved in solid solution form in the metal as the
major component and remains in the interior of the
particle, this is not detrimental to the effect of the
present invention so far as most part of the "metal or
the like" is segregated on the surface of the
particle.

The compound to be added is heat decomposable
and a precursor of the above-mentioned "metal or the
like'" may be used. It may be appropriately selected
from, for example, the group consisting of a salt of
boric acid, a salt of silicic acid, a salt of nitric
acid, a salt of sulfuric acid, a chloride, an ammonium
complex, a salt of phosphoric acid, a salt of carboxylic
acid, a metal alcoholate, a metal resinate, a double,
and a complex salt.

There is no need for the metal powder to be
entirely coated with the '"metal or the like" which has
been decomposed and deposited from the compound. The
deposition of the "metal or the like'" in a very small
amount on the metal powder suffices for the effect of
preventing the fusing. The amount of the metal or
semimetal element added may be not less than 50 ppm in
total based on the metal as the major component of the
powder. The upper limit of the amount is not
particularly limited. Since, however, the amount of
the metal or semimetal element included in the
interior of the particles increases with increasing



The."nmetal or the like" to be segregated on the surface of the nmetal powder
shoul d not nelt under conditions for formng a netal powder according to
the present invention and hardly dissolves, in solid solution form in the
nmetal powder. For exanple, when the preparation of a silver or silver alloy
powder is contenplated, exanples of the"metal or the Iike" include netals,
such as rhodium osmum iridium platinum-iron, cobalt, nickel, chrom um
and nol ybdenum and oxi des of ruthenium~yiron, cobalt, -nickel, copper,

zinc, cadmum alkaline earth netals, boron, alum num silicon, gernmanium

| ead, bisnuth, rare earth netals, titaniun1 zi rconi um vanadiun1 ni obi um
tant al um chro um nDI denu tungsi and, mahganese. pendi ng

upon the netal ﬁd@WOT b% cbitbi et e@EnS%Ph%EE?lo?dgéﬁwnﬁpﬁluBPEﬁent s
whi ch is di ssolViaditnosothe ambuﬁtoﬂsfpr@feﬂaﬂlﬁtﬁwd&tssate may be used by .

proverly selecti no Gl Sl SHbofgastagry COOMLINONS, B1el KhobgEdl Y

cause dissolution in"solid so orm
such as heat deeHnpheipsohetcapebatatso expection dépendiangospher Eheand -

aount of the ok giens aglistnt | e | BEpBLLPMAHERL hbEaTELal SBRNAIEEARY heat
A

deconposition. For exanple, .1n the case enent s, are dissolved in
solid sol uti on $H¢ReRh %ﬂ@e@ornP%PO%?ﬁ%?%I1%u%nn%¥0€$§éﬁﬁvéﬁopﬁt$ol|d

sol ution form imowdeet prieohles Qﬁld@tehﬁ@faﬂé&oaagﬁéélQB gﬁﬁté@xﬁérrled
out under such Cq%dltl ns that the additive_el enmenf  alone is i di zed.

The netal powde?"PrEPAT BRI HY* theCEptAFF 375 y3FQuUnt of impuri Tes,

which is often detrimental to the electric
characteristics. For this reason, if necessary, after
the formation of the powder, a part or substantially
the whole of the "metal or the like'" deposited on the
surface of the metal powder may be removed by washing,
etching or other method to reduce the impurity
content. 1In general, no problem is raised when the
amount of the '"metal or the like" remaining on the
surface of the metal powder is in the range of from 50
to 2,000 ppm, preferably 100 to 1,000 ppm, based on
the weight of the metal powder excluding the '"'metal or
the like" deposited thereon. Throughout this
specification, the amount of the "metal or the like"
is indicated based on the metal as the major component
(excluding the '"metal or the like") of the powder
unless otherwise specified.

The metal salt as the major component and the
compound as the additive are dissolved in water or an
organic solvent, such as alcohol, acetone or ether, or
a mixed solvent thereof to prepare, for example, a
metal salt mixture solution which is brought to fine
droplets through an atomizer, such as an ultrasonic
atomizer or a twin-fluid atomizer, followed by heating
at a temperature above the decomposition temperature
of the metal salt to conduct heat decomposition.
Preferably, the heating treatment is conducted at the



has.good crystallinity, free froma defect in the interior of the particle,
and includes substantially no grain boundary. Therefore, the "netal or the
i ke" - 6- deconposed and deposited from
t he added conpound, sinultaneously with the formati on of the netal
particle, is expelled fromthe interior of the particle, resulting in
segregation in a high concentration around the surface of the particle.
Even though a small part of the "metal og-the |ike" deconposed and :
deposited fromthe added conpound is dissolved in solid solution - formin
the netal as the mgjor conponent and remains in the interior of the

particle, this is,pot detrl to t effec of the present invention so
far as nost parTel€1?%ep° kheh@egekeorlg 529 83 aFga BRIPRe surface of

the particle. compdhentoopoantdigbebeteandedatsracat Hdeevappsahka athgha _
precur sor of 't hgeaboue: Menl kPR sﬂggéa{a O{:h%hflicek?s fBY Beqllieds |t Ry be

appropriately selected from e group consisti'ng of "a salt of
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point. The atmosphere at the time of heating may be

suitably selected from oxidizing, reducing and inert

‘atmospheres depending upon the kind of the metal and

the metal or semimetal added, heating temperature and
the like.

The present invention will be described in more
detail with reference to the following examples,
though it is not limited to these examples only.
Examples 1 to 4

Silver nitrate and copper nitrate trihydrate are
dissolved in water to prepare aqueous
solutions having a silver concentration of 50 to 100
g/liter or a copper concentration of 10 to 500 ppm
(100 to 1,000 ppm based on silver) as specified in
Table 1. The solution thus prepared was brought to
droplets through an ultrasonic atomizer, and the
droplets were sprayed with the aid of air as a carrier
gas into a ceramic tube heated to 1,000 to 1,]00°C in
an electric furnace. The droplets were heat
decomposed in the course of passing through a heating
zone to prepare a silver powder. The resultant powder
was collected, and the average particle size of the
powder was measured with a laser-scattering particle
size distribution analyzer. The results are given in
Table 1. Further, the powder was dissolved in nitric
acid, and the concentration of copper in the powder
was determined by ICP (inductively coupled plasma
emission spectroscopy). As a result, the copper
concentration was in agreement with that in the

starting composition. It was confirmed that copper



acid, a salt of sulfuric acid, a chloride, an amoni um conplex, a salt of
phosphoric acid, a salt of carboxylic acid, a netal alcoholate, a netal
resinate, a double, and a conplex salt. There is no need for the netal
powder to be entirely coated with the "netal or the |ike" which has been
deconposed and deposited fromthe conpound. The deposition of the "netal or
the like" in a very small anmount on the netal powder suffices for the
effect of preventing the fusing. The agount of the netal or sem netal

el ement added may be not | ess than 50 ppmin total based on the netal as

t he maj or conponent of the powder. The upper Iimt of the ampbunt is not

particularly |inmted. SLn e, h ver . the anount of .Lhe netal or sem netal
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was dispersed in and washed with 3% sulfuric acid. As .
a result, the amount of dissolved silver was as small
as 560 ppm based on the weight of the powder, whereas
the amount of dissolved copper was 125 ppm, indicating
that most part of the added copper was elqted.- The
above results show that the added copper was
segregated in a high concentration on the surface of
the silver powder.
Comparative Example 1
A pure silver powder was prepared- in the same
manner as in Example 1, except that no copper nitrate
trihydrate was added. The powder thus prepared was in
a remarkably aggregated state, and the average
particle size could not be measured with a laser-
scattering particle size distribution analyzer.
Example 5 _
The procedure of Example 1 was repeated, except
that, instead of the copper nitrate trihydrate, -nickel
nitrate hexahydrate was added in an amount as
specified in Table 1. Thus, a silver powder with
nickel oxide segregated on the surface thereof was
prepared. The average particle size was as given in
Table 1.
Example 6
The procedure of Example 1 was repeated, except
that, instead of the copper nitrate trihydrate,
rhodium nitrate dihydrate was added in an amount as
specified in Table 1 and the heating temperature was
‘changed to 900°C. Thus, a silver powder with metallic -
rhodium segregated on the surface thereof was
prepared. The average particle size was as given in



ki nd or -ampbunt of deposition of the metal or sem netal el enent added.
Deposition in an excessive anmount, however, results in deteriorated degree
of sintering and conductivity or increased anmount of inpurities, which is
often detrinental to the electric characteristics. For this reason, if
necessary, after the formation of the powder, a part or substantially the
whol e of the "nmetal or the |ike" deposited on the surface of the netal
powder may be renoved by washing, etchi-nig-or other nethod to reduce the
inmpurity content. In general, no problemis raised when the amount of the
"metal or the like" remaining on the surface of the netal powder is in the
range of fron15@¥g %, 000 ppm preferably 100 to 1,000 ppm based on the
wei ght of the ]I pomder excluding the "nmetal or the |ike" deposited
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salt to conduct heat econposition. Prefera eatin nment is
conduct ed at t@hd copper 1n a concentration of 10 ppm (200 ppm with

respect to the total amount of silver and palladium).
The procedure of Example 1 was repeated, except that
the heating temperature was 1,200°C. Thus, a silver-
palladium alloy powder with copper oxide segregated on
the surface thereof was prepared. The average
particle size was as given in Table 1.

Comparative Example 2

A silver-palladium alloy powder was prepared in
the same manner as in Example 7, except that no copper
nitrate trihydrate was added. The average particle
size was as given in Table 1.

As is apparent from Table 1, the metal powders
prepared according to the process of the present
invention contained no significant amount of aggregate
and had properties having very good suitability as a
powder for a thick film paste.



mel ting point of the netal or alloy as the major conponent or a higher

t enperature. However, when high density, uniformshape or the |ike is not
required, the heating tenperature may be bel ow the nelting point. The

at nosphere at the time of heating nay be suitably selected from oxidizing,
reduci ng and inert atnospheres dependi ng-upon the kind of the netal and the

nmetal or sem netal added, heating tenperature and the |ike. The
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zone to prepare a silver powder. The resultant powder was collected, and
the average particle size of the powder was neasured with a -
| aser-scattering particle size distribution analyzer. The results are given
in Table 1. Further, the powder was dissolved in nitric acid, and the
concentration of copper in the powder was determ ned by |ICP (inductively
coupl ed pl asma em ssi on spectroscopy). As a result, the copper
concentration was in agreement with thaf,in the starting conposition. It
was confirmed that copper - 9- was
deposited in the formof copper oxide. The powder, prepared in Exanple
2, with the amount of copper added bei ng 200 ppm based on silver was

di spersed in and woRReRFH+RE B, Bhe fRFesenki tveRtioResimt thehe ampunt of

di ssol ved sil igfep@sa o8| a afe£8) powvadaseg spridpepyedbbpsisf the powder,
whereas the anpunt of dissolved copper.was 125 m _Lpdicati t hat nost
part of the adietiREpFRPRGAEoERET AT THoLShotRR rRS LT TECShbtFRat the added
copper was segpegedrtiedn andi ghmebal epdwder dmawing he smiface of the silver
powder . particle size and good dispersibility can be prepared.

Addition of "metal or the like'" in a very small
amount suffices for attaining the contemplated effect.
Further, unnecessary portion of the "metal or the
like" can be removed by washing after the preparation
of the powder, offering a minimized impurity content
and avoiding an adverse effect on conductivity,
solderability and the like when the powder is used for
a thick film paste. Further, in the spray pyrolysis,
the composition of the metal and semimetal element in
the starting solution is basically in agreement with
the composition in the formed particle, making it easy
to regulate the amount of the "metal or the like"
added.

The metal powder prepared according to the
process of the present invention can be used for,
besides the thick film paste, decoration, catalyst,
powder metallurgy, magnetic material and other
applications.



Conparative Exanple 1 A pure silver powder was prepared in the sanme
manner as in Exanple 1, except that no copper nitrate trihydrate was added.
The powder thus prepared was in a renmarkably aggregated state, and the
average particle size could not be aﬂuSQﬁEMIﬁHSdﬁ{ésnr- scattering
particle size distribution analyzer. |ExanpREPIBCED  The procedure of
Exanpl e 1 was repeated, except that, Thstead of the copper nitrate

trihydrate, nickel nitrate hexahydrate #ds added in an ampunt as specified
in Table 1. Thus, a silver powder with nickel Ghsﬂeasagm&gm@&%&n1the

surface thereof was prepared. The average partl glven in.
d, except
e di hydrate

Tabl e 1. Exanpwaa® rs crikeepr egedure of Exanpl
that, instead of the copper nitrate trihydrate,

was added in an anpunt as specified in Table 1 and t he heating tenperature
was changed to 900[ eérr] & pFbeessafer| peeppoidgr awmeltatepamwides,r hodi um
segregated on LBE-3YLEAGS chBCLERbs"BE:PEERAGEHy ANgFuRiaAe Particle size

was as given in
comprising at least one metal salt to fine droplets;

and heating the droplets to a temperature above the
decomposition temperature of the metal salt, wherein
at least one compound heat-decomposable to produce a
metal, a semimetal or an oxide of the metél or
semimetal capable of remaining unmelted upon heating
at the heat temperature is added to the solution and
at least one selected from the group consisting of the
metal, semimetal and oxide is heat-segregated in the
vicinity of the surface of the metal powder.

2. The process according to claim 1, which
further comprises the step of removing at least a part
of the segregated metal, semimetal or oxide thereof.

3. The process according to claim 1, wherein
the metal powder is a silver or silver alloy powder.

4. The process according to c¢laim 3, wherein
the metal, semimetal, or oxide thereof is selected
from the group consisting of ruthenium, rhodium,
osmium, iridium, platinum, iron, cobalt, nickel,
copper, zinc, cadmium, alkaline earth metals, boron,
aluminum, silicon, germanium, lead, bismuth, rare
earth metals, titanium, zirconium, wvanadium, niocbium,
tantalum, chromium, molybdenum, tungsten, and
manganese and oxides thereof.

5. The process according to claim 1, wherein
the total amount of the metal or semimetal in the
compound added is not less than 50 ppm based on the
weight of the metal in the metal salt.
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Table 1. Exanple 7 An aqueous silver nitrate solution and an aqueous
palladiumnitrate solution were m xed together so that the silver to
palladiumratio by weight was 9 : 1. Further, copper nitrate trihydrate was
added to the m xture to prepare a solution including silver and palladi um
in their total concentration of 50 g/liter and copper in a concentration of
10 ppm (200 ppmwith respect to the total anmount of silver and pall adi um.
The procedure of Exanple 1 was repeated, except that the heating
tenmperature was 1,200[err]C. Thus, a silver- palladiumalloy powder with
copper oxide segregated on the surface thereof was prepared. The average
particle size was as given in Table L i1&enparati ve Exanple 2 A
silver-palladiumalloy powder was prepared in the sane manner as in Exanple
7, except that no copper nitrate trihydrate was added. The average particle
size was as given in Table 1. As is apparent from Table 1, the netal
powders prepared according to the process of the present invention
cont ai ned no significant anmount of aggregate and had properties having very
good suitability as a powder for a thick film paste.

PROCESS FOR PREPARING METAL POWDER
ABSTRACT OF THE DISCLOSURE

A process for preparing a metal powder,
comprising the steps of: bringing a solution
comprising at least one metal salt to fine droplets;
and heating the droplets to a temperature above the
decomposition temperature of the metal salt, wherein
at least one compound heat-decomposable to produce a
metal, a semimetal or an oxide of the metal or
semimetal capable of remaining unmelted upon heating
at the heat temperature is added to the solution and
at least one selected from the group consisting of the
metal, semimetal and oxide is heat-segregated in the
vicinity of the surface of the metal powder. The
resultant metal powder has a uniform particle size and
good dispersibility without fusing or aggregation and
is useful for the preparation of thick film pastes
used in electronic circuits or components.



[err] - -12-
present invention, in the preparation of_a _netal - i B
fusing among formed particles can be efff &ntsi yelof Pl ﬁgytal k
powder hgving a uniformparticle size gnd gogdpl il i ty cg Do
pr epar ed. Addi tion of "nmetal or the !
suffices for attaining the contenpl at ed -¢3f ect. Furthe unnecessary
portion df ?M gretal or the |like" can be renoved by V\/a_g'ﬁmb‘af“r*er»fhe
preparatlon of the powder, offering a mnimzed inpurity content
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1. A process for preparing silver or silver alloy powder, comprising the steps of: bringing
a solution comprising at least one metal salt to fine droplets; and heating the droplets
to a temperature above the decomposition temperature of the metal salt, wherein at Jeast
one compound heat-decomposable to produce a metal, a semimetal or an oxide of the
metal or semimetal capable of remaining unmelted upon heating at the heat temperature
is added to the solution and at least one selected from the group consisting of the metal,
semimetal and oxide is heat-segregated in the vicinity of the surface of the silver or
silver alloy powder, the metal, semimetal, or oxide thereof being selected from the
group consisting of ruthenium, rhodium, osmium, iridium, platinum, iron, cobalt,
nickel, copper, zinc, cadmium, alkaline earth metals, boron, aluminum, silicon,
germanium, lead, bismuth, rare earth metals, titanium, zirconium, vanadium, niobium,
tantalum, chromium, molybdenum, tungsten, and manganese and oxides thereof.

2. The process according to Claim 1, which further comprises the step of removing at
least a part of the segregated metal, semimetal or oxide thereof.

3. The process according to Claim 1, wherein the total amount of the metal or semimetal
in the compound added is not less than SO ppm based on the weight of the metal in the
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and avéiding an adverse effect on conductivity, solderability and the |ike
when the powder, is used for a thick filmpaste. Further, in the spray....—m

pyrolysis, the conposition of the netal and sem netal el eﬁ- MEEMWT SHEET
starting solution is basically in agreenment with the conpqgs jnn,m—%hej
formed particle, making it easy to regul ate the anmount of éé Pg e
| i ke" added. The net al pomQLAﬁ.ﬁmmlﬂﬁcordi ng to th p2dch t He
preseht invention can be used for, besides the thick filmjaste, 1
decor ftion, catalyst, powder netallurgy, magnetic material} and ot her.

appl i gatj ons.Tpe process ac accordfng to CIAIE 10 WHiSfarBer Sorfhrivgs e W
furthgr conprise net al

excessi ve part, of -t
senmingtal or ‘?35‘(’?%?9’%%@6]?’5 heatpgeresat eél TGHl, semimetal of, PX‘BF %Fé?ﬁ%hrgsh%m& by
washi ig or etahsilvgr alloy powder by washing or etching.
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