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DESCRI PTI ON METHOD OF PRODUCI NG M XED POADER COVPRI SI NG NOBLE METAL POADER
AND OXI DE POADER, AND M XED POADER COVPRI SI NG NOBLE METAL POWDER AND OXI DE
PONDER TECHNI CAL FI ELD [0001] The present invention relates to m xed powder
conprising noble netal 10 powder and oxi de powder to be used as a raw

mat eri al upon producing a target _of ent containing noble nmetal and
oxi de, andpto Pts pr odgcti on ?ret Pgéca%ﬁ’%ﬁpparti cular relates to a nethod
of inexpensively produci ng m xed powder conprising noble netal powder and

oxi de powder, and the obtained m xed powder conprising noble netal powder

and oxi deMEFRRD QF RRORGINMVAKED] POUPDER: GOMRRISING NORIFMETAIont ai ni ng

nobl e i t 1 - - - FESi rget is
bei ng ueSINGER AN PoR EEFABEE ARth MxEC B RgR Bt RN NIgRE: o
recording medium I n opflETAL POWOMYICANDOXIDEREWDRRbP!I € netal powder (fine
powder) is required. [0003] The conventional method of producing noble netal
fine powder is as follows when taking platinumas an exanple. Forenost, a

| ati numraw material (for inst i scrap) is dissolved in royal
\a/at er, and the residue that di MN%AEE@@@} ve in the royal water is
filtered and renoved. After the filtering and renoval process, this is

heated in order_to denitrate nitric acid fromthe royal water to obtain a
cio8 J>p| atl n| c Rwuemeend dnyention. retatesclouatirad, powedes Goanprisig a@blg metal

ammm | 854 S5ideoallel & Be S8b s VY ARG EGRLAARAES ARISOYET ¢

rrrmm | or o i'nate’is ro ni am ¢ ereby
obt ai nem?npenémscmﬂgmﬂrig kebld atetaiusnd oxide, and to its production method, and in

particular relates to a method of inexpensively producing mixed powder comprising

noble metal powder and oxide powder, and the obtained mixed powder comprising

noble metal powder and oxide powder

BACKGROUND ART

[0002] A target of a component containing noble metal and oxide as represented
with a (Co-Cr-Pt)+SiO; target is being used as a sputtering target for a recording layer
of a magnetic recording medium. In order to produce this target, noble metal powder
(fine powder) is required.

[0003] The conventional method of producing noble metal fine powder is as
follows when taking platinum as an example. Foremost, a platinum raw material (for
instance, platinum scrap) is dissolved in royal water, and the residue that did not
dissolve in the royal water is filtered and removed. After the filtering and removal
process, this is heated in order to denitrate nitric acid from the royal water to obtain a
chloroplatinic aqueous solution. Subsequently, this is reacted with ammonium
chloride to obtain a solid ammonium chloroplatinate. Moreover, the ammonium
chloroplatinate is roasted to desorb ammonium chloride, whereby obtained is
sponge-like platinum.

[0004] Subsequently, the sponge-like platinum is once again dissolved in royal
water to obtain a chloroplatinic aqueous solution, pH in the liquid is adjusted to be
neutral to alkaline, and platinum is deposited based on the reduction reaction of

adding hydrazine.
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[ 0004] Subsequently, the sponge-like platinumis once again dissolved in
royal water to obtain a chloroplatinic aqueous solution, pHin the liquid
is adjusted to be neutral to alkaline, and platinumis deposited based on
t he reduction reaction of adding hydrazine. The foregoi ng

pl ati num can be nade into fine powder b dj usti.ng the, reduction reaction
condi ti ons, anﬁ—hen_g’rﬁﬂ?'éﬁdéat'm"g‘eciﬂ &6i %@aﬁda_fwéngo%ﬁw%%r_ BY &8iHsE89ttHPough
the proeRRass rédction c}]o?{ditﬂﬂws?aﬁdrtﬁgﬁﬂérhqe&ﬁﬁéglﬁﬁﬂﬁﬁﬁﬁ?\%é‘ﬂ6&1 bé BRARIER t he
f oregol ng process, the processes from"sponge-like platinumis 5once again

di ssol thedugmtheograicesseof filterivgr ahdaramoves, geasiegsesl dryingor oduci ng t he fi ne

p i_-num powder, nd. entail increasgd costs. « In addition,.there
8] o " ot it AR oF ARG e H/CERFer e PEBIASSPR JEPT PRSP YA A dl ish

ni trogehcd 8§AIANHSIVIGed fH rdyaf WAEY AWM PE Wed bRILES8aS Fhoprolutbing tRETinG as.
inpurities In the fine plati numpowder. The processes of heating and drying
are 1opletioumerbwagr, sod entdildncieasediogistsat i ng t he foregoing inpurities, and

if the conditiqgn is.set  to a. high te ratur i o] gation
w11 occur IR ddbifsh, ahtd "o, & BB, L et 18 i bRt ke

aggr egadyiap Watht 4 nithR) et dMsPBNBIbRC RFIhahydritie hetlaibavieastion willFémain
require the pulverization and cl assification processes. Meanwhile, if |ow

t enper a$ fiss | ' ' e i ' i gy i ent,
as impudiiss ingthesfing pladinkiatipowdaee ThayREesiesgesof heating igad dryingrare

not on 1Ll Mar g i re-dryi .

Fequi r sk SEERRRY, el R Redtil ipHEIeS et FEE BERUOEERI et |
har dl ytdoe highyteedigeraturengrairegrovithegehnaggrbyation il segwrent i onal process has a
probl em that the production cost for obtaining fine powder of noble netals

> g ) ( .
becones hi gh. [FSYENBREWRASSUbRCt 0 Grain HpWik PhAEIERIaNPARIFINGthE dYindum
owder lLsgl i : cﬁﬁill,éc L oy :
gi nmul t%rr?g%ﬁgléésg %?'ﬁoge%gﬁf)g\r/égg&lgﬁ gﬁﬁér g% eougHéggphlgslgﬁﬁ%n%ﬂm#igcﬂ?gr azi ne
aqueoupreeebses. orMeanahil@nimow derapeedqureodryingpisyie riormede fsarcet dedesseny will
Docurregut .1%1. . I.@ t he fore%oi ng case, (ihe net hod of Br%duci ng the
powder P Ny icient nghonly Wi thiy WagBpralgr CEFREEARM F-¢'rYIDG TOtISSPR OGNS i num
powder b i ) | i } i E
furt her Eakgaggﬁé{%rgﬂ}tl%vglbgéye%ﬁ?égggeéctodn%gﬁ%@gngﬁ’gﬁég%@RP%ﬁlﬂgb:{j@orbed
on t heefiectt onutivepoitcbgenmiBhus etheeconeentional process hasr @opeshleinnthatdine t o

Dt O B b ARty i}S RleSSRaS orHob B HeoflRANGAY drving:  and
[0006] Moreover, as a similar method of producing platinum powder, disclosed is
a method of producing platinum powder by simultaneously adding chloroplatinic
aqueous solution and ammonia hydrazine aqueous solution in an ammoniacal
aqueous solution (refer to Patent Document 1).

In the foregoing case, the method of producing the powder in a solution is
being adopted. Consequently, the obtained platinum powder must be subject to
suction filtration, subsequently dried, further baked at 350 to 600°C, and gas
components such as chlorine adsorbed on the platinum powder must be removed.

Moreover, in order to perform dechlorination, the processes of warm-water
cleaning, drying, and pulverization are required.

Since the foregoing processes are indispensible for reactions in a solution,
the processes become much more complicated and push up the production cost.

[0007] As a similar method of producing platinum powder, disclosed is a method
of producing platinum powder by simultaneously adding an ammonia hydrazine
aqueous solution in the chloroplatinic aqueous solution (Patent Document 2).

In the foregoing case also, the method of producing the powder in a
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Since the foregoi ng processes are indispensible for reactions in a

sol ution, 30the processes becone nuch nore conplicated and push up the
production cost. [0007] As a simlar nethod of producing platinum powder,
di sclosed is a nethod of producing plati num powder by sinultaneously addi ng

an anmmoni a hydrazi ne aqueous_solution in the chloroplatinic ueou

Sol ut 1 sAlufeR(e e @rRbied 2)Conseausalyothey SPiRes AU PANRE BLRb oot
pr oducy e Mt ; RN 4 i iedCHge inghe
obt ai nglggg%g’t isrqg géﬁug‘#&%@? t eﬂogll’ e%rﬁje%? bggg?éélﬁv t%glegbcti oﬂfé?ﬁr’teggltnpon,

and supsegases lajortk weltl nobite able fooseffoiently @liotieateetheatbiognei and nitodges abl e
to sufficiently elimnate Emhzl%hl orine and nitrogen remaining as inpurities

in thePran oRftes 15 t IWELRAWEeht heating and drying are required

for sufficientlphee! higicBaddd Dot MRatiRg ©ERENANIARUEH | RyuiraBdfor sufitignRdi tion
is set to a high tenperature, grain growth ‘and aggregation will occur.
Powder elimbnatingshe dojegoing tnpuriies, gndut theoeordditipre gagetda albighnigmpesalirs,i ng

d i bed ab il f h ' I ' [
0l ase: preLer oL aedadeoyul opkl pPdddbefues SuBiHRL Y b oW S
10conphygrigatdorlriuate dhgng euedd a8 §&sdribed ameVeeagie furltiat rirjuirdotiegment
1] Japanese Published Unexam ned Application No.2008-95174 [ Patent Docunent

2] Japhulseazatisy arthelaseiliertion pEreasesi cAbisihapracesses IRcees MUSKIN®IERE OF

THE | w%b%r\#?gi%ﬁ%@%&qg@ﬁﬁ&g&&h@os{tret?{ﬁﬁ'éeg%dl ntends to Sol ve] [0008] The

prese evi in Vview o regoi ng probl ens, and an

obj ect [RdtebtiDscumeant | sapadresePublishdd Urexalriné® ApghicatprpNo2098;95dundant
processes in the production of_naoble netal powder and omit pro S S SO
that t HeatepicPasimanbe]l Jappnesedryllished Mnaxgetneh PR Cattsaﬂafrlo\)ﬁq?eﬁ s

ni trogen responsi ble for hydrazine reduction reaction is elimnated as nuch
as possi ble. Consequently, the present invention ains to omt the drying
process at a hi gh tenper @&8C&OBUURENRF aE (N¥ENTION ai n growt h and
aggregation, and further elimnate the pul verization and cl assification
processes in order to considerably reduce the production cost. [Means for

Sol vi niprhBRnfE Ai€ e Invention Intends to Solve]

[0008] The present invention was devised in view of the foregoing problems, and
an object of this invention is to avoid, in the foregoing process, redundant processes
in the production of noble metal powder and omit processes so that the inclusion of
chlorine contained in the royal water and nitrogen responsible for hydrazine reduction
reaction is eliminated as much as possible. Consequently, the present invention
aims to omit the drying process at a high temperature and thereby prevent grain
growth and aggregation, and further eliminate the pulverization and classification
processes in order to considerably reduce the production cost.

[Means for Solving the Problems]

[0009] As a result of intense study to achieve the foregoing object, the present
inventors discovered that it is extremely effective in terms of cost reduction to produce,
from the very beginning, mixed powder of noble metal powder and oxide powder by
mixing powder of ammonium chloride salt of noble metal and oxide powder, and
subsequently roasting the mixed powder.

[0010] Based on the foregoing discovery, the present invention provides:

1) A method of producing mixed powder comprising noble metal powder and
oxide powder, wherein powder of ammonium chloride salt of noble metal and oxide

powder are mixed, the mixed powder is subsequently roasted, and ammonium
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[ 0009] As a result of intense study to achieve the foregoing object, the
present inventors discovered that it is extrenely effective in terns of

cost reduction to produce, fromthe very begi nning, m xed powder of noble
nmet al powder and oxi de powder by m xi ng powder of anmoni um chloride salt of
nobl e netal, and oxi de powder, and 30subsequently roasting the m xed powder.
[ 0010] BASHHEof fﬂﬁi‘eo'%@ egwi d?%%tWer??Cqsge'rpr%é%rnttoi?WéWt MYXePrRANVERIs: 1) A
met hod i i o er=ts TS nobl e nmetal powder and oxide
powder?%@%@lﬁn%mtégﬁvgmmmdu?nﬂgﬁldgﬂd&g' salt of noble netal and oxide
powder are mi xekhis phecassye thepowmeenf this isvdrstizou e MHeynolda metd] panderatmabisi um

SR e e e R
procesgowdef, %t%@n@eﬁfiorﬁéﬂyﬁs al MeBTHd 8N prodiRinP Mige b@!dePg:\éﬂﬁfris‘i hobfe

obtained with the foregoing production nethod is obtained as a mxture with
oxi de pwiRlgrowdsitansoexied piovider Kid net existhodr whs pher¢uanyneuah seartepbwder

oS Sono BBkaodPHE 80ds 3 B8 PRy Bhobel X Rhunila BBy
procesthe idryihg 10888 Ik 4 MigntemipReatdrey idhd BBy ratem Bih JroWRe =Hdur e

and thereby prevent grain growh and aggr_e?_ati on, and further elimnate the
pul ver pgafegatonnand|figber ebeinaia the quverization and slassificagor drisrerseasbiny

hat Auser i3] GG 8B C oo RSB NBLed cbit PSR G it BbS R f B G en
r esponpidziesséosolthidr thal ineluskshuct tigbring aohtaiied $n td royadheterrgndmitiogh

possi bl e, [0_()11}9‘élfhe present invention additionally provides: _2) The nethod
of pr olB$PPAYILIR I YHER%IRS reHdiEPNJPAGtoN IS &linvipatad Fpiwen asPeafPlexi de powder
a ing top ; i %.Qr nore of the grain size of
tﬁ@qﬁlgbl e net aﬁ%@%@?”%"%ﬁ%89%?@?@%@/ % or nore of the grain size
of the2pxi de pdisemeiisod 2pmrodudieg snixed )poWuer nazinmerisiod npbied nstalgp swded

wd i Si bl t al wd d i d wd di t _
bar agr A5 PRIV BRFORHR0 29 PRIRSFERN dhabeY® Webreimata 9ignpee pdhedraisd i n
the at gipgRAhE nBbleBmelAPowtierti€ PBERPOMSs Oand 984 BF nYyrgeindgrhif Qe oF

| ess.
the oxide powder is 12um or less.

3) The method of producing mixed powder comprising noble metal powder
and oxide powder according to paragraph 1) and paragraph 2) above, wherein
roasting is performed in the atmosphere at a roasting temperature of 350°C or higher
and 800°C or less.

4) The method of producing mixed powder comprising noble metal powder
and oxide powder according to paragraph 1) and paragraph 2) above, wherein
roasting is performed in a hydrogen-containing gas atmosphere at a roasting
temperature of 100°C or higher and 500°C or less.

5) The method of producing mixed powder comprising noble metal powder
and oxide powder according to any one of paragraphs 1) to 4) above, wherein the
volume of oxide to be added as a raw material is 3% to 35% of the volume of the
ammonium chloride salt of the noble metal.

6) The method of producing mixed powder comprising noble metal powder
and oxide powder according to any one of paragraphs 1) to 5) above, wherein the noble
metal is at least one type among platinum, gold, iridium, palladium, and ruthenium.

7) The method of producing mixed powder comprising noble metal powder

and oxide powder according to any one of paragraphs 1) to 6) above, wherein the
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4) The nmethod of produci ng m xed powder conprising noble netal powder and
oxi de powder according to paragraph 1) and paragraph 2) above, wherein
roasting is perforned in a hydrogen-containing gas atnosphere at a roasting
25t enperature of 100C or hi gher and 500C or less. 5) The nethod of

produci ng m xed powder conprising noble netal powder and oxi de powder
accor dPﬁ'get@ éhﬁﬁﬂeofﬁ tﬁgga@?‘aﬁas“th)u”ﬂ cP)ﬁée’aBBU%,OW\%r B139NeRBIN F of

oxi de d Sqi erd gl 1dhS nat 0 % f ol
anmoni %@n@ﬁ?@r iqﬁgjes?a I?C %r?\/\ét”ﬂgé’ngg eIUHr{]reto g\éé g%%%ﬁﬁ%nggﬁgdoﬁggﬁgpgd%%ﬁg
m xed pavatiumc axjtd, schigpnmiobbridept mangeness @didie,0xzirte qidelegabicoorakicey t o

any one of paragr.aphs, 1) to. above, wherein .the noble netal is at.|east
ono ©y S ABIG SR GaICR, R ORAs, BN THpRaR P PIERGAT iR SHifPhe
met hodn@bdyrhidf Oxitle, "darRSriRAVERH e C RS hiBI OxRRD| ol RRloxRRMVIRBIYBRENGK de
powder according to any one of paragraphs 1) to 6) above, wheréin the

oxi de ©xidat indéyrst oxide, tiy mxicagvonafniunn Hixige, drhtedumboxite, tiigsten vuigee sindm
oxi de, W@um oxi de, silicon oxide, calciumoxide, scandi um oxi de,
titani B i P& Sanadi um oxi de, chrom c oxi de, nmanganese oxi de, zinc oxide,

grioym oxi de, THRY prREBEHNINOXHGEH additibhall) ProvitRss: | ant hanum oxi de, cerium
oxi de, praseodym um oxi de, neodym um oxi de, samarium oxi de, zirconium

oxi de, 8hi obi umNiXpdLoWHsIpeauITiIsDRPBIe, MEtad Pawdek ad oxidepewrge Whedeini um
| de. ) e i . | ds T t
*hvent PABMAE i TR AR, 1 G0 RiRbEf T 85 AT THO B, 8% b Mgl o7 "

powder graivgl sizei ofethpovatse mataepowded & 20Loromiess sahd98% bamdreMFthegraint r ogen
is less than 1000ppm 90% or nore of the grain size of the noble netal
powder SiZ8 oh tynPyde rowderds d20mmpleSfore of the grain size of the oxide

powder is 12pm ; ; i i and
nitrogen cont er;liH ecgﬁéigngcﬁl%r\l/needC%?/te{] Egn-dgpﬁtsré%r??ﬁbt;ég\tt i%%h?ééa%gh%%ﬁ%yt

i mpur i thegsresant ineehtion,erd betthuiogelirities 2Opipefuthdrasducdd &am08ppm @0@gpm or

| ess. LO 134312% resent invention additionally provides: 9) The m xed
powder A8% AYETN |Q§pﬂb‘l?ﬂ €5%et al powder and oxi de powder according to

p aph 8) a | 7 ] iJex-at | east one type anong
p@g?ig;lum gol d%ﬁ?rgyﬁﬁ]{ﬁgg?wﬁ?%%gﬁ'ﬁﬁv dee§i' um 2010) The m xed powder

conpri8) ng noblThemmizdd pombtar eordpdsindenphiadeetal ceovdénagntooxide agowgidr 8) or

i do. B DogR Ao ARG DA R NG eI T B S St 33 BBR (93T BE1Oal ci um

oxi de, paeAGE 4BIXIdHEm, balauNapyirdthenyi@iadi um oxi de, chrom c oxide,

manganese oxi de, zinc oxide, galliumoxide, germanium oxide, yttrium oxide,

The mixed powder comprising noble metal powder and oxide powder

according to paragraph 8) or paragraph 9) above, wherein the oxide is at least one

type among lithium oxide, boric oxide, magnesium oxide, aluminum oxide, silicon

oxide, calcium oxide, scandium oxide, titanium oxide, vanadium oxide, chromic oxide,

manganese oxide, zinc oxide, gallium oxide, germanium oxide, yttrium oxide,

lanthanum oxide, cerium oxide, praseodymium oxide, neodymium oxide, samarium

oxide, zirconium oxide, niobium oxide, molybdenum oxide, indium oxide, tin oxide,

hafnium oxide, tantalum oxide, tungsten oxide, and bismuth oxide.

[Effect of the Invention]

[0014] According to the present invention, it is possible to avoid redundant
processes in the production of noble metal powder and omit processes so that the
inclusion of chlorine contained in the royal water and nitrogen responsible for
hydrazine reduction reaction is eliminated as much as possible. Consequently, the
present invention yields a superior effect of being able to omit the drying process at a

high temperature and thereby prevent grain growth and aggregation, and further
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25 | ant hanum oxi de, cerium oxi de, praseodym um oxi de, neodym um oxi de,
samari um oxi de, zirconi um oxi de, ni obium oxide, nolybdenum oxide, indium
oxi de, tin oxide, hafniumoxide, tantalum oxide, tungsten oxide, and

bi smuth oxide. [Effect of the Invention] [0014] According to the present

invention, it jis possible to avoid redundant 30 processes . in the production
of nob?lgnln@teaﬁhgoﬁmen%a#@no@m plaseifisation BOs9REE%: Kb ordiel (21 GANSHSTERWor i e

cont ai Fé%cé@hé??od&)ﬁ@h water and nitrogen responsible for hydrazine
reduction reaction 1s eCI I'm nated as nuch as possible. Consequently, the

present invention yields a superior effect of being able to omt the drying

process at a high r Eoe.iz t i rowt h and

aggregati on, and ﬁﬁrﬁg&g F?Qﬁﬂﬁ%@%%@%g e IﬁEdNQf(lﬁ\lﬁlﬁﬂ\l classification
processes in order to considerably reduce the production cost. BEST MODE
FOR CARRYI NG QUT THE | NVENTI ON [ 0015] The met hod of producing m xeo\lredpomder

cl®®B] si ng noblThenmettod ofwperduning oxiked pomeds contprisstdmeble melalneavedaral f or
use in_a sputteri target accordi tp. the present, i.nvention m xes .oxide
at t he?1d Bg8e HOWGRE taREERMST LA Shataaatior fiSqin 3 Spltetitd Teios? Petrplg Re

m xt urfpe giegeRt XiveatioRtMResBd&&tithe sthgé Wf eh@fardPaRTipRichidridd 8alt dadsal t
and oxide in a solution, or dried amoni umchloride salt and oxi de may be

pl acedsybsequently aioaets dhel anitecs. | y Thexedxing method mayg; be ethier mixtureepfeby

ot al RO OER < S ARRMR e 3bliBn2at ol Bhin Gyl bitbRaR sl e e
in conpddé sedy be plwedantd edrithiner afld cfifeetly miképds, and a significant cost

15reducti on can_be achieved. Nevertheless, this is first and foremst m xed
powder of nobl Sifes Hiis Braialy Passibiedodiessptia arEnQudRYy GHeide aRY Obtain a

[0016] bid6fe SPRIME ritiaf BOREBPSRS oxitid YWEEE Bid BlodeRsBE cHRGHL LohAusBbiyt €71 ng

shortened in comparison to conventional production methods, and a significant cost
reduction can be achieved. Nevertheless, this is first and foremost mixed powder of
noble metal powder and oxide powder as described above.

[0016] Under normal circumstances, a raw material to be used in a sputtering
target for a recording layer of a magnetic recording medium uses a mixed material of
noble metal powder and oxide. And, there is no problem in using mixed powder of
noble metal powder and oxide powder as the raw material and, rather, it could be said
that prior mixing of the powders is effective.

The reason why the oxide fine powder is mixed before the roasting
process is to prevent the aggregation of the noble metals in the roasting process.
Upon producing a sputtering target for a recording layer of a magnetic recording
medium, it is necessary to refine the structure, prevent the generation of abnormal
discharge and particles, and the grain size of noble metals and the grain size of oxide
must be fine in order to seek the improvement in quality.

[0017] In light of the above, 90% or more of the grain size of the noble metal
powder is made to be 20um or less, and 90% or more of the grain size of the oxide
powder is made to be 12um or less. Preferably, 90% or more of the grain size of the
noble metal powder is made to be 10um or less, and 90% or more of the grain size of
the oxide powder is made to be 6um or less. As described above, it is thereby
possible to limit the range of aggregation of the noble metals in the roasting process.

Specifically, upon performing roasting in the atmosphere, it is desirable to set the



target for a recording |ayer of a magnetic recordi ng nedi umuses a m xed
mat eri al of noble netal powder and oxide. And, there is no problemin using
m xed powder of 20noble netal powder and oxi de powder as the raw materi al
and, rather, it could be said that prior mxing of the powders is
effectlve reason why the oxide fi ne owder is 5 8 bef ore
the ro@sling temaeaigrq&o be I Gepr Nioher dpere-prafermpho i aHangsmf 5@9 dPs in

t he rog(fsfé dd1g process. Upon producing a sputtering target for a recording

| ayer of a magnetic recording 25 nedium it is necessary to refine the
sfo0u8] ure, prevktie térmpgeatarats tessothaabB60n@) itdissdiffautfefcarthepammariien, and

h f bl | d th i f fi
or der SROUTRAS dRsoDyBaVBRNGTE GorPRt 91 PBarn oTtpGhE B QRRINADE, 900k
501 Nor GoRfet lO\ﬁ‘ll Jhéedss] Z‘Fn Oidélftﬁj el BnfER téGuiRAIET db§ofﬁ1@ﬁ vl Becaiem or

| ess, and 90% or nore of the grai'n size of the oxide 30 powder is made to
be 12pextnemekysleng Bndfaeprablgm vaid@soranasr i tefms péprpduictivigy.ze of the nobl e

nmet al powder i§,made ss, and OfV or t si ze
of the oxide pi%%f? h|Le r‘rﬁ%é’uf © {h@ﬁﬁ? feryiResal urgogs 88&9 6%%(90 gocvgééaﬁ@

t her eby, fa@eptdinfibitchkigrih grtmtrﬁ éﬂﬂ\% wdbl@aestaTAid oweér, bE Vel © m‘@t/@rhts . n
the roasting process. Specifically, upon performng roasting in the

at nmos pihereceurtenice of @gigregation and grain geowthg{dbe @gldeep@edqt ure to be 350C or

10 coper at ure 1 & g e, i St firie, TRASUAS M7 roREERkaontb g 88 4o 1o

desor batradgbHehe, tl temmﬁametrﬁay bendwni Spegtitatipnioeiting mayeeqidridrned fine
powder will increase. In addition, the tinme required for desorption wll

beconeabafeastugytemmesatyri of 180 EhPERigher rnd|599°Grardess: n lﬂéh%y@imen gas

pr oduc h s set

to be ég%%%f}erees%nees f}yﬁl r%&%g\rﬂé%étl)&?nLﬁi tB H?@gf’ ‘E;.i ﬁéﬁrﬂﬁg%ﬁ@?gﬁﬁﬁéﬂ{gﬁ e

met al  Ehiodadedwhe amrasniveh chisoplatipatevand rdastingqirogresses rapidaggoastatg an and
grain gr owt h of the oxide powder. 10l ncidentally, whep rfﬁrm ng roasting

157n a h &@@Q@FﬁtecﬁﬂhaﬁﬁIﬁye@é\@araemmfc@supgéem%%ﬁr Lming T
SRl Co LY, 1AhLOPARY RN RR She B HRATLABILBIBBIALL0R! 1 00C

her and | ess n the rogen gas atnosp e since hydrogen
assi st kesshand € iamrmbog oﬂelme)rgumsn sige whtbeiamidecpbwdiedéZprmmrdesmnambe

oo OB A ey By e PR SR Mo inb el tise! I hE o iy o
salt powder of the noble metal to become the raw material to be 30um or less, and

20 setting 90% or more of the grain size of the oxide powder to be 12pm or less.

For example, upon desorbing ammonium chloride from ammonium
chloroplatinate, the grain size will be approximately from 30um to 10um. Here,
although slight grain growth will occur due to the influence of the temperature in the
roasting process, the degree thereof will differ depending on the temperature.

25 [0020] As described above, if the roasting temperature exceeds 800°C, it will
normally become noble metal powder having a grain size exceeding 20um.
Nevertheless, if the grain size of ammonium chloroplatinate is sufficiently small, even
if roasting is performed at a temperature exceeding 800°C, there are cases where the
grain size of the noble metal powder will not reach 20um.

30 Similarly, when setting the grain size of oxide to be 12uym or less, grain
growth caused by roasting is expected. Thus, when setting 90% or more of the grain
size of the noble metal to 20um or less, and 90% or more of the grain size of the oxide
powder to 12um or less, the roasting temperature range of 350°C to 800°C is the

recommended temperature.
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[ 0019] Making 90% or nore of the grain size of the noble nmetal powder 20pm
or less, and 90% or nore of the grain size of the oxide powder 12pm or |ess
can be easily achieved by setting 90% or nore of the grain size of the
ammoni um chl ori de salt powder of the noble netal to becone the raw nateri al
to be 30pmor I ess, and 20setti ngD 90% or nore of the i;_raion Si z% of t&;he
ob¥0#d] powder t dheevalupia ef oxidgdo e added as a Ry ragighial s, 3 Yplon3efbsertheng
anmoni | O+ ATERR | ar, i the grain size will be
appr ox?%ﬁ%lgtbggrﬁégg?m to @r%%]n%%r“@t@%gf"teﬂ@[&gﬂ slight grain growh wll
occur due to t8incatheentée ofetahéine qovetert willeeasilyt aggregats imtheproasding, t he
degree thereqgf wl| differ depending.an thge tenperature. 25 [0020]  As
doscr | BIOGSBAES O PRNGETISTRR D e e B Wec BT GHISTer sl RIS e 1
become gkl 0 hidtalP 8Yde d%’d’érf?ﬂ aBd@d 3binat e VBIERE HilNBe 20pBt iRy er [rie! ess,

if the grain size of amonium chloroplatinate is sufficiently small, even

i f roaistadagd ip gxeess oh88%att willtratberapracticalxvixett rajiosaarawvmeaterial for @ases

wh th ' ' f th bl t al We| il t h 2 .

308 m e o e e artertrind BypE phE LhaarRBE T8k g peBl oot it gr i
gr owt hisCra&H@|do KesthengbliimefRided bel Mithin theaBrexRind Pkhd@0% or nore of
the grain size of the noble netal to 20pmor |ess, and 90% or nore of the

grain size of tlhe foxegningserticularly 2ffective wass usingplatingmi hut it eheidd &eur e

ot oo CerbaVClBerSlegt e ol SR RE PR, B b st IR e By UBE™ ©

anmoni gmieayt osnelaypal df abblehenetabbmaoret dlatinum, gold, iridiGhi)cgaltdtburnoking met al
fine powder, will easily aggregate in the roasting process If the oxide
powder 'YtBEMBM.i n the vicinity of the ammoni um chioride salt powder 5. of

t bl e net al i J : e; YR e or
n@‘?g.a?lf it is 'Qfgfﬁgﬂﬁnpﬁ;@gétsbﬁ? E%@%‘c i%?'&vﬁh?{“otr?gt"tﬁ@”g%dé&ctq%% °’§18(%<’i ng
rati o magaesiam mxide, i sllinfirumaocdge) slicon moxide, gedlcioim aoxide; osclintjurhaydde of a
magnet i c recordi ng msglii um Accor di n_gl y, it is desirable to keep t vol une

( . ep th
of oxi B8NS BIdE VANADIHAELOXIGReGIONYC OXiife MaNEANESEYMIG FING OYEPL BRI | v

ef fect} i t bt Hxi i al ém,ﬁ{- ood
t hat t?l)gs?)’\rl%@nétﬁlilrﬁ\g})ﬂ%c}}%ﬁ@?nogpébhbte appl ?é‘ggt 8%’@?5% ’ pll'j%{? ng atlélfneast
one typddef meddyenioet abxidepngamlaatimuaxidgol zircaniurdi wxrideal diakiliom oxide,

t heni 0022] I n addjtion, at,| t 1 of i thi
s e R e i3 AP P B CBROE, MBI
oxi de, o8 nshd Bistitd dxidelmaly Beisadn oxi de, vanadi um oxi de, chrom ¢ oxi de,

manganese oxi de, zinc oxide, gallium oxide, germanium oxide, yttrium oxide,
| ant hanum oxi dé/Vite én¢ orixec pdwdep cagypoising noblexmeta) pawday and oxisia plevwder

oxi de. O kEael G RTh Ab B e as e e b AR F e oD of BvodRF D Dogam
bi smut Bn@xitey et 188s tHRd1 06PN Rahhfsdh @éhraeder conprising nobl e netal
powder and oxi de powder
It is possible to achieve a chlorine content of 500ppm or less, 200ppm or
less, and even 100ppm or less. Similarly, it is possible to achieve a nitrogen content
of 500ppm or less, and even 200ppm or less.
[Examples]

[0023] The Examples of the present invention are now explained. These
Examples are merely illustrative, and the present invention shall in no way be limited
thereby. That is, various modifications and other embodiments based on the
technical spirit shall be included in the present invention as a matter of course.

[0024] (Example 1)

Platinum scrap was dissolved in acid, the residue was filtered and
removed, and the solution and ammonium chloride were reacted to produce

ammonium chloroplatinate.
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of the present invention obtained as described above, chlorine of |ess than
1000ppm and nitrogen of |ess than 1000ppm can al so be achi eved.

It is possible to achieve a chlorine content of 500ppm or |ess, 200ppm or

| ess, and even 100ppmor less. Simlarly, it is possible to achieve a
nitrogen content 25of 500ppm or |ess, and even 200ppm or | ess. &Exanples]
[0023] The Exanpiubsegreniiy thee3amroninye ghiokeplativataohab wniobizinedHestibe

Exanmpl gs: i ; i . invention shall in no way
be i m@@ﬂ{g[e%@ra%%&%éa?%?lé%v%c??%g\s%%nﬁgépﬁlgf?o@% and ot her enbodi nents
based on the 30thechmixiad sqttia i washabdsdae omcloldete | cotveesipnesemmomuymant i on

as a matter of cou . [.Q024] anpl.e 1) . Platinum scrap was
i seol GWETGRIRRATA 10 fe S8 uATAE kPG Bethak e iy YRS RO &) on
HEBBItARAC! Athdl MiRfuAd Usss ABRAMEM BRLE] GR! &1dUe-
Subsequent |y, the amoni um chl oropl ati nate that was obtained in the
ref i ni egntpinec.eabicbfwas plasedtinraumastingfumssenarddoasted igitbe .atmosphere at  The
ed, on_vol une .conver sion, amoni um chl oropl ati nate 10

{noXISPg@qud h’%@‘)tﬁgjﬂ%s%@ AgEnoRIHY (ﬁ%%'e was placed in a nortar and

siolisgi ent |y agid at @dult dfearBIyding ehaanixirer Fadrife Rastss procdssd¢nldife
contai ner, which was placed in a roasting furnace, and roasted in the

at mos pwas e< H0ppoo @i mitpageiowas 660pFordndaitnwas wantiimedi that them s Ao a

< Toopprees i PEBEeh O prs 2L SRR Tl B B vt kB B S
resi d!Jgisirfyma‘ée{rﬂiﬂ#dcﬂbhlé@attéﬁn?typésahélyﬂér meAefictuiredtfyeHORIBA) S9@% or
distribution (using a laser diffraction/scatteri nqgtype anal yzer

manuf 2B & thg greR BAg , ofdbes RIAtiNeP@¥demwag i 19upe  dYlotaqyepl M %ereim
DonermiSs of iy ie o igE e, SRR Sl OraT 1 e o the 02,
nj0026] powder afUpon pheparing a Co-Cr-Pt-SiO, target with the mixed powder after the
roasting process as the raw material, a prescribed amount of Co powder and Cr
powder was added, and SiO, powder was additionally added to supply the deficiency,
and these powders were mixed and sintered.

Generally, when using Co-Cr-Pt-SiO, as a recording medium, it is used
upon adjusting the respective components to be a prescribed ratio. The adjustment
of components; that is, the deficient materials may be added as needed. The
components may be similarly adjusted in Examples and Comparative Examples.

The structure of a sintered compact was fine, and a favorable sputtering
target for forming a recording layer film of a magnetic recording medium was obtained.

[0027] (Comparative Example 1)

The following Comparative Examples are not conventional technology.
This is because there is no conventional technology that is similar to the present
invention. The Comparative Examples show examples other than the conditions of
the desirable range of the dependent claims that are defined in the claims.
Accordingly, it should be understood that these conditions are not be considered an
exclusion factor of the scope of claims that is defined as a broader concept of the
present invention.

[0028] When the roasting conditions were set so that roasting is performed in the
atmosphere at 900°C for 20 hours, although the chlorine content and nitrogen content

were sufficiently low, the grain size of platinum of 20um or larger accounted for
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15 roasting process as the raw nmaterial, a prescribed amunt of Co powder
and Cr powder was added, and Si 02 powder was additionally added to supply
t he deficiency, and these powders were m xed and sintered.

Generally, when using Co-Cr-Pt-Si02 as a recording nedium it is used upon

adj ust the r ive co ents to be rescribed ratio. The
adj ust ﬁ’c%ﬁp#bn@ﬁgswa halightly | incrraseds iTi¢rentevier: ¥eR 8 talgehaasdded

as “eeﬁt%%arérd‘%sWQ%\?vsm%?é/né?etr% Hb!sl?éd Yarsthbie! fitk isfru ot #0E be

Conparati ve Exa he structure of a sintered conpact was
f| ne alntalmedf aContadlily, syhan dhé npastingetorfditiofsonveragset sec thati rapstiageis fi | m

25The BOTPENThY B A RATAE® BT 640k 20 i c %, ATTHAT. T RN ABLI0T Thi <

i's beceémae&él?roesbﬁo Neh PIHREL S e asﬁmp#éwYam@aﬂaﬁrﬁm&p@swd@r cb@ld A6t
present invention he Conparative Exanples show exanpl es other than the

condi t benebtainedheithersi r:%mcedmhget a$ e\mlzel‘deﬁta’ﬁd@ﬁt desisabie eonditienr aipdef i ned

in the gl ders t hese conditions
are noEo%ghgi%qu%%qég tgﬁ %ef f?h:?%&%f ngBeB?n% ﬁ@e %g’giesc?f clainms that is
dp)‘oz (:C@ﬁpgrdw@@@rmm@rzgept of the present invention. [0028] When t he
roastl ng conditions were set so that roasting is perfornmed in the

at nosphere at bBoeegeing Fxaptle 4, the Mivdng FaticnEag Hasedn YIHMERONWERSIaNt r ogen

I
sccountaiffofut LbRsERte 9 oS 0 YT s A BreRdRbE oSt the, 270"
when amlmcgpbwuasafmérerms&nb uﬂﬂhm}rﬁud:mswmy Ianjwaggxegatmeoﬂp&ltmam pewederabl e

fine str cture coul d not_he obtained. Contrarily, when the roasting

condi t FOME BResaensiBispots.t s 'Srwbst'ql@f@d itQ bﬁ&%ﬂﬁ%@? Fationef ta%%%‘%d%ﬁ ﬁOOC
for Zowgg%\ﬁ vand! eaHESRB' pb\%é%ear‘e'éia tagg?%tﬁgﬁﬁ g'leéjf(?%%'hhﬁ 70 dsh this

case t des’ red avorabl e platinum po I t her
ABOSOf(Eranyplei) i s evident that the desirable condition upon roasting is to

Example ) T FOBERURCRRARING SeTaR Was AISePNgIiRaet oAt a MeBtne
conver §h@removed, and the solution and ammonium chloride were reacted to produce

ammonium ruthenium chloride acid. Subsequently, the ammonium ruthenium chloride

acid obtained in the refining process of the ruthenium scrap was mixed with SiO2.

The mixing ratio was, based on volume conversion, ammonium ruthenium

chloride acid 10 to SiO2 1. As the mixing method, the mixture was placed in a mortar

and sufficiently agitated. The mixture was thereafter placed in a quartz container,

which was placed in a roasting furnace, and roasted in the atmosphere at 600°C for

20 hours to desorb ammonium chloride.

[0031] As a result of analyzing the mixture after the roasting process, chlorine
was <100ppm and nitrogen was 500ppm, and it was confirmed that there is no
residual ammonium chloride. As a result of measuring the grain size distribution
(using a laser diffraction/scattering type analyzer manufactured by HORIBA), 90% or
more of the grain size of the ruthenium powder was 3 to 10um. Moreover, 90% or
more of the grain size of the SiO, powder was 0.5 to 3um.

[0032] Upon preparing a Co-Ru-SiO; target with the mixed powder after the
roasting process as the raw material, a prescribed amount of Co powder was added,
and SiO, powder was additionally added to supply the deficiency, and these powders
were mixed and sintered.

The structure of a sintered compact was fine, and a favorable sputtering

10



10 anmmoni um chl oroplatinate 10 to Si02 0.2; that is, 2% As a result of
observing the m xed powder after roasting with a m croscope, |arge
aggregation of platinum powder could be seen in spots. This is considered
to be because the ratio of the oxide powder was |ow, and the nobl e netal
powders are easily aggregat ed in the roasting process. OOSW] ngl e 2)
15Rut h@ﬁg%itrfp&&mngmar{scer@msq) axgs fitn o8 IMmaansti raeqrding Rediugy aﬁéb\f@i@
l@( rmved and the solution and ammoni um chl ori de were reacted
ce a ni um rut heni um chl ori de acid. Subsequently, the ammoni um
r ut hen| um chl orThgeamonahiotnt chlosgblatmatd ebtanedim thep refodss padcasksingr oft theni um
m xed WI Si 02. The i 0 was on_vo

o Bl RIS aR R AR | AT Dadvele ined: s Theiping ke wag
5 X oSt ol e B HiASRRALAGACHBdh e 03ioUAT | cf ent Iy

agitated. The mxture was thereafter placed in a quartz container, which
was placed in a\y thesmixing mﬂthad:etheamrxturea/sa%placndtnh@ mmasphérselffwnerﬁbyoc f or

20 hours.,to de rba nlu As .a result of.analvzing the

i xt o 83 er °TAE LR VY Bededle Basrbin 760320 Bl Bdh et Fldgen ves
500ppmn @?@bdthgvﬁﬁwé‘dénfahﬂrféﬁs&aﬂﬁh the@etRokghdre dtesuodaaor 20MVUrs fo BBsGI de.

As a result of nmeasuring the grain size distribution (using a |aser

di f f r agiieNidEeEhieiiderg type anal yzer manufactured by HORIBA), 90%or nore

1000528 1 R or R eciesh Gy 4P S Bk oS AR iy tson ™
preparwag € 03ppid-dnd dittdyegeivayd 500ph@, ndedt wawdssnfiaiiedr tHatetheasd ing
process as the raw material, a prescri bed anount of Co powder was added,

and Si @@Wm@amm@mmw sl o maasyripgtthe aram &I@éﬂﬁtnmﬂm hese
powder Qﬁ{ds 133 &S %ﬂoﬁ}sﬁ%ﬁ%ﬁ t&eaﬁé|w§rtﬂd5ﬁyﬂa;cuﬂe§0r mﬁr@ﬂ BRI8

fine, favora I'e"s ecor |ng

| ayer fiokenodftha graguneuteoofrteeqmldhmgnnmwm was Dhs dioped. I{/IGEBJ’S/]er(Mn@i e 3)

The ammoni um chl oropl ati_nate obtained in the refining processing of the
I5plati nm%e?]ﬁ]@ gRin size s tlp@%@a%w@erlwgﬁg &F&“%r e mixed. The mixing ratio

nas, based on \gudih é&{;}f@fa'@&oﬂﬂ@mm% | Bt Rh ik Caté hel

As the m xing e m xture was In a nortar and sufficiently
agi t at exhstiepnocassiras thees rawenateiagra mresmbech aeayund rafzCo quuvediereand v@xi ch

20 houPSHEST JieoH R AP By PGS (1857 0B0UYHs Wasr BSBRENARY @Kdegaithg t he
m xt ur gugdiy &he HQﬁméﬁéWa'n@lQhBé@%%%eré:%Pé ifed and sintered.
20 The structure of a sintered compact was fine, and a favorable sputtering
target for forming a recording layer film of a magnetic recording medium was obtained.
[0035] Although the foregoing Examples used two examples as oxides; namely,
silicon oxide and titanium oxide, including silicon oxide and titanium oxide, similar
results were obtained by adding at least one type among lithium oxide, boric oxide,
25 magnesium oxide, aluminum oxide, silicon oxide, calcium oxide, scandium oxide,
titanium oxide, vanadium oxide, chromic oxide, manganese oxide, zinc oxide, gallium
oxide, germanium oxide, yttrium oxide, lanthanum oxide, cerium oxide, praseodymium
oxide, neodymium oxide, samarium oxide, zirconium oxide, niobium oxide,
molybdenum oxide, indium oxide, tin oxide, hafnium oxide, tantalum oxide, tungsten
30 oxide, and bismuth oxide.
[0036](Example 4)
Platinum scrap was dissolved in acid, the residue was filtered and
removed, and the solution and ammonium chloride were reacted to produce

ammonium chloroplatinate. Subsequently, the ammonium chloroplatinate that was

11



was <100ppm and nitrogen was 500ppm and it was confirmed that there is no

resi dual ammoniumchloride. As a result of neasuring the grain size

distribution (using a laser diffraction/scattering type anal yzer

manuf act ured by HORIBA), 90% or nore of the grain size of the platinum

powder was 3 to 10pnn. Moreover, 90% or 15nore of the grain size of the

Ti o2 pehigiedadhe refinigg paagess of the platinupp serap Wam MixRy gl't%cé-]'@e- Pt - Ti 02

target with th ] X6l : r r ty 0, &ont hg i

material, a pr gljchgri@%I \Arr%%[?t 8\&%5,005%%\%??%@9@5 po err wg’s arcTJI1 e ,lune;nd

ti t ani cmoooglatin atdi10D) topBiiaied2.waAs dioklinikingahkthoak] deel mistuselp@syplabed in a

deficiency, and these O\I\d%l’s wer.e m xed and siBter d. pjOTh structure of a

si nt er B 5 entiy,agitaleq- a 'f m'étb'lr% Wag BiGANG’ (P gt P o7 YUY ng a
5 I ecor difgtal Y hich! Wa® bl cIBANE Fstihg FarHicad aRB FolSletan tREAMBSPhele0R35]

Al t hough the foregoi ng Exanpl es used™two exanpl es as oxi des; nanely,

si | i cof0QXG thr Hhioursttadiesaramdaegniumedhiaiidey sili con oxide and titani um

T oxi o, Ao Es0l Fen Rl R g e o8 Mésds enliRe.
oxi de, wag! €100ppPXi &R nReGIEH WasOBDOpm! Idranituwh@Xddhdirmeantdit ufeaxiigieo

chrom c oxi de, manganese oxi de, zinc oxide, gallium oxide, gernmani um oxide,
yt t ri urasiual @mmanturartimering. des cereawt ok measupngsteedgiainmizex disdibwieedy m um

10 rd BTG AR SR e ARl e et T oy BONSBRT g e,
and bi g fof ané deain] §i28 &df(theapiatieurt) powder was 7 tdPl18unnurMergcver v@G% or

di ssolved in acid, the residue was filtered and renpved, and the solution
and an%®re ghthengiain aigegdtee Sie PRWAEbWEE S SHroNi um chi or opl at i nat e.

R g or oo BT BRI LB PRI ke Bl 8 GGy Ster Bréihe

m Xi ngroaating prasesd asetheo raw ahateeial; cavrreséeribed amoumt wh Col povwegdragnda@re 100

to Si02 32. As the xi ng. et hod, the nmjxture wa |l aced |n a rtar and
15G0r 11 cPByas ERHeduaNd RIORPRNaPE WS Addiaaly R eI asaPng dRIRIEY.
cont ai I I : kng furnace, and roasted in the
B 0 PR A Ematin

at nosp ours to sorb amoni um chl oride. [0037] As a
resul t of anal ylHengtradterenrokawsieteadd eonplaet nassfinengner 8 dagarabtehbputteringnas

RS RS T SR i 8 et
el o1 LSS giato sheae Lonl po bna renuanrtuinty,

20 powder thedforeyaing neple mitalesienlar ute wearerabtained ngogrusing et leasbene wesi 02

pomerar%%goplg’tiﬁuom?&?d, ruthenium, palladium, and iridium.

INDUSTRIAL APPLICABILITY

25 [0040] The present invention is able to avoid redundant processes in the
production of noble metal powder and omit processes so that the inclusion of chlorine
contained in the royal water and nitrogen responsible for hydrazine reduction reaction
is eliminated as much as possible. Consequently, the present invention yields a
superior effect of being able to omit the drying process at a high temperature and

30 thereby prevent grain growth and aggregation, and further eliminate the pulverization
and classification processes in order to considerably reduce the production cost.
Thus, the present invention is particularly effective as a sputtering target for a

recording layer of a magnetic recording medium.

12
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[ 0038] Upon preparing a Co-Cr-Pt-Si02 target with the m xed powder after the
roasting process as the raw material, a prescribed anount of Co powder and
Cr 15powder was added, and Si 02 powder was additionally added to supply the
deficiency, and these powders were m xed and sintered. The
structure of a sintered conpact was fine, and a favorable sputtering target
for formng a recording |ayer fi CHAGWIS, magneti ¢ recordi ng nmedi um was
obt ai ned. [0039] Al t hough t he foregoi ng Exanpl es used pl ati num and

rut henium including 20the foregoing noble netals, simlar results were

obt ai néd upon usmeghed of paxtucorgemixgoep andergcqrhpitising mobsonetal morekeniaumah

I 1 adi d,iridi | NDUSTRI AL APPLI CABI LI TY 25 _[0040] T
P Event PEAE ROWHse WS TE SQNARE ol atBROT B LQEe Faf A OBIe et G SR ob e
netal poWHEF ABIBEL REORARSE SRR A _shP@ed'g%ﬂfﬂth:/Siréﬁbté’@, aRboaAcorfiGmt ai ned

in the royal water and nitrogen responsible ydrazi ne reduction
react i ohloride eisi deserbed by thec ioastingopsodsise. inCondeydenebtain nhixesdr pevwder

i nvention vields superior ef fect .qf bei able to omt the drying process
at a hF%’Wpﬁﬁ'Hﬁé}oﬁﬁ%%&Qn@Wr %’Hﬁ@?’&ﬁ? pﬁ?’\’é{‘} nt grain growth and aggregation,
and fupther el iTHNAeRhddOf ProN NG Rbiked pNliet! copapridieginodie RicdsloseRGer N

order to considerably reduce the production cost. Thus, the present
i nvent A% P¥dpapewdel Aacording elor icladmad, wkeigin gPPAYNG df geerfervred iRethdr di ng

m xed SOGTRIEE: pioh it (it e asne Sl At BB BSsherei n powder
of am®@ni um chlThd aetisad of prodedihg nﬂiﬂé@po&ﬁér@dnﬁ#@risilﬁ? poblte matslepdvaed, the

m xed powder, i s subsequently roasted, and ammpni um chl ori de is desorbed by
the ro@8¢i ﬁ@dﬁr gewslsrj accsidieg e elptmai h r\ﬂ’b@é'rbd@ééffmg:dﬁppﬁgpﬁ’@e%oﬁl @ met al

Compr 1 SR TR Sse atmpsafyre I adoagiin FrBeBiy, 8P Do F riigher

wher ei and 686tCrog leéss. perforned in the 10at nosphere at a roasting tenperature

of 3502’. or hi ghﬁ{e %%?hg(?%?p%dlljcﬁrslg mixed powder comprising noble metal powder
and oxide powder according to any one of claims 1 to 3, wherein the volume of oxide
to be added as a raw material is 3% to 35% of the volume of the ammonium chloride
salt of the noble metal.
5] The method of producing mixed powder comprising noble metal powder
and oxide powder according to any one of claims 1 to 4, wherein the noble metal is at
least one type among platinum, gold, ruthenium, palladium, and iridium.
6. The method of producing mixed powder comprising noble metal powder
and oxide powder according to any one of claims 1 to 5, wherein the oxide is at least
one type among lithium oxide, boric oxide, magnesium oxide, aluminum oxide, silicon
oxide, calcium oxide, scandium oxide, titanium oxide, vanadium oxide, chromic oxide,
manganese oxide, zinc oxide, gallium oxide, germanium oxide, yttrium oxide,
lanthanum oxide, cerium oxide, praseodymium oxide, neodymium oxide, samarium
oxide, zirconium oxide, niobium oxide, molybdenum oxide, indium oxide, tin oxide,
hafnium oxide, tantalum oxide, tungsten oxide, and bismuth oxide.
7. Mixed powder comprising noble metal powder and oxide powder, wherein
chlorine is less than 1000ppm, nitrogen is less than 1000ppm, 90% or more of the
grain size of the noble metal powder is 20um or less, and 90% or more of the grain
size of the oxide powder is 12um or less.

8. The mixed powder comprising noble metal powder and oxide powder

13
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3. The met hod of produci ng m xed powder conprising noble netal powder and
oxi de powder according to claim1l, wherein roasting is perfornmed in a

hydr ogen- cont ai ni ng gas at nosphere at a roasting tenperature of 100C or

hi gher and 500C or |ess. 154. The net hod of producing m xed powder
conprising noble netal powder and oxi de powder according to any one of

cl ai msagcqrging, tonplaingi’n Wheseiothenaokje mgialds eb lanst AgelPEAMOPRRIFHNENi al i s
3%to 0 . . nium chloride salt of the noble netal.

5. Theagé;ﬁgaéﬁﬁn%?%g§§WﬁgEﬁﬂﬁggm%gwder conprising noble netal powder 20and
oxi de powder adder chingd tppveder ovv@préingl aohie retal gowddrenadnotide poibder net al

is at |east one type_anong platinum ,gold,, ruthenium | I adi um .and

|1 di uRFSOTBINTREIEY Aol QRIS Bolaeralh t %wep@é@?a%oqﬂ%’ NoermaBs i a
powder o2, BHEDxRRIIREASHRNIbNG ! MuAIHUONGEE, Shigdioxiiel, Qaiumharigen the
oxide I's at Teast one t%pe anong ?It IUﬂ]OXIde, oric oxlde, magnhesi um

oxi de, sedndiimuoxide; titaniusn |dxice) var@doxn dxide; athoponic oxidde mamngandsenoxisé,de,
titani um oxide, nadi um oxi de, .chrom,c oxide, manganese oxide, zinc oxide,
ol || UPEEAAE, SRRt i Eni G o1 MR oG ARy 8% P B8R,

oxi de, ofiHas PPAYEBMIG BRideN HRAIFINOSKIES,; sBATERILINMYMBXRIE, CArcomiuif OgtigE)

oxi de, ni obi um oxi de, nolybdenum oxi de, indium oxide, tin oxide, hafnium
oxi de, nichitralaxideoxndlybdennsoxde oidien auide, Hirs ouide, brfrdem @ode Maxélupowder
conpri Si. obl e nmet.al powder d_oxi de powder, wherein chlorine is |ess

t han léﬁggpﬁwgﬁﬁ¥kgﬂgﬁ’&%yggggﬁﬁﬁgﬁéEOOOppnn, 90% or nore of the grain size
of the noble netal powder is 20pmor |ess, and 90% or nore of the grain
size of the oxide powder is 12pmor |ess. 8. The m xed powder conprising
nobl e netal powder and oxi de powder according to claim?7, wherein the
noble nmetal is at |east one type anong plati num gold, ruthenium

pall adium and iridium 9. The m xed powder conprising noble netal powder
and oxi de powder according to claim7 or claim@8, wherein the oxide is at

| east one type anong |lithium oxide, boric oxide, magnesi um oxide, alum num
oxi de, silicon oxide, calcium oxide, scandium oxide, titanium oxide,
vanadi um oxi de, chrom c oxi de, manganese oxi de, zinc oxide, gallium oxide,
ger mani um oxi de, yttrium oxide, |anthanum oxi de, cerium oxide, praseodym um
oxi de, neodym um oxi de, samari um oxi de, zirconium oxi de, niobium oxide,

nmol ybdenum oxi de, indium oxide, tin oxide, hafniumoxide, tantalum 100xi de,
tungst en oxi de, and bi snuth oxi de.
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