DESCRI PTI ON METHOD OF PRODUCI NG M XED POADER COMPRI SI NG NOBLE METAL POWDER
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 a conponent containing noble netal and
oxide, and to its production nethod, and in particular relates to a nethod
of inexpensively produci ng m xed pESCRIPTONpPri si ng nobl e nmetal powder and
oxi de powder, and the obtained m xed powder conprising noble netal powder
and oxi de powder 15 BACKGROUND ART [ 0002] A target of a conponent contai ning
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ei ng use sputtering tar for a recaor of a magnetic
Fecordi ng PrONPBR ANR Skt PORHEBANR MHED PaiaEr GoMPETBIGRIREler (11 ne
pagwder) is required. [OQRSTAINPOYPNERMNIPOXDEHARBEX Produci ng nobl e netal
fine powder is as follows when taking platinumas an exanple. Forenpbst, a

platinumraw material (for instance, platinumscrap) is dissolved in royal
water, and the residue that didy P@tl-ll\ﬁéAL‘i"IéS@' 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
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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

15
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
20 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

25 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

30 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.



water to obtain a chloroplatinic agueous solution, pHin the liquid is
adjusted to be neutral to alkaline, and platinumis deposited based on the
reducti on reaction of adding hydrazi ne. The foregoing platinum
can be made into fine powder by adjusting the reduction reaction
conditions, and the intended fine platinumpowder can be produced through
the processes of filtering and renoval, cleaning and drying. [0005]1n the

f Or €goi NG pr 0Ces Sypel Ak ;qﬁﬁﬁyfém§%wm&d fife PR UM ddsiag afe agai n

di ssol ved in royal wat B are t rocesses for producing the fine
pl at i numrpduwtion reagtionsanditions, moddbe ntensied fige platinum powdef ganBePIQdyRed t her e

is al so qhﬁ%fugn'tﬁéfgﬂoeegé%tof%n&i@;é&fe'e%vsf?gieghmgc&nhwn@. royal water and

ni trogen responsible Tor the hydrazine reduction reactton wll remain as

i mpuDOSks i n t hdnfthedorggainonpracpssydbe . procassps dtss < egonde-likeapBiy el dryi ng
are 10required for. suffi.ci I 100 i gsg]%' i it ks, and

i f°the cg’ﬁ’(ﬁ?taigsw 4'2803"63 d 'ﬁéggél r‘l'iyaé% P%ﬁ%@gp%?%gc%% n gl}'g\?\.ﬁdﬁ‘%ﬁc}hégg?egat i on
wi || occiatinum powder, aridoewtait inchessed@sstsubj ect to grain growth or

aggregati on duri t he. drying.prpce descgri bhed i furt

P 02U TOn AU 10 L il 25855 B T A BBV lhaeb e |,
ety e B B B T e mesaoe bacome
no \ . -

r equi r ed,asaMAyEtgh N e ding Fﬁ?t'r}#‘g\‘/Bo‘é’g%% iﬁ?é’&?ceé%eﬁ ﬁfeﬁ%%ngrq AYPEAE Wil
hagdly beegmedfot 8Gfticiehtly Bminkting 4R Torebditg, implftiex avant thorahdilooteset has a

probl emthat the production cost for obtaining fine powler of noble netals
becomes HP@high temtresptuim 9630 eFowthand agorggatipn Wil #&¥ of produci ng pl ati num

powder, di scl Oseﬂbddﬁdéi‘ tﬁ?{tvt?é%dsﬂﬁcj_d?_rté?‘é%ﬁ Bebwith &k ia@?'ﬂ@gﬁﬁ&ﬁ@ﬂrir@/the_drying _

si mul t aneously addi ng chl oropl atini c aquéous sol Ufi on and ammoni a _hxdr azi ne
aqueous swbeassoas dasciibved ahoveawitl fuskgreisquire dheiPHlArizationeand elapsificatip
Docunent N et [ : t LiRsk QbadyspAugiting the
powder i écessg’ ﬁ'ti"é'ﬁaﬁ“’éh'@;i'fég‘ﬁé%@gtg'%gjfe%o“ﬁ@i?u%%ﬁ?,@?t ﬁe obt%i r?e pII atinum
poswder must inbeffisiaht sotortypwillitbe wanmtwater cleaning asd KNP IOPESHES BECOMAr t her
baked at 350 t C chl.orine [ n the
plati num’SSWﬁ%‘f aﬁ‘ﬁ&g%®%§‘gﬂg§a€:’§%@%ﬁgﬁé& of qﬁ%ﬁﬁé%@%r@édeﬁﬁlg?’ Edr?" P %gggr form
dechl ori neftécoron tHee nitfogeas Jess othenaonvesdibeal piocess hgs arproblgm dhrad the

pul veri zati 8n are re processes are

i ndi spensi'B %Ctpﬁﬁoﬁhfggb{’%ﬁ‘énq fine,pudqif gh&gt?m%tglglb%gé@ggb ecome much nore
conpjgogef ed and pusfover, bba srhdsiuatinod of priducing lstinumAsowdes] distlasedtist hod of
A N e R g L S e
the chl orgpleahs NdutRAUEAY SarhRlowid %Qd@%beagumumutiorﬂ)in 4m driv@ohiacalgoi ng
case al so, the nethod of producing the powder in a
aqueous solution (refer to Patent Document1).
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
25 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,
30 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



solution is being adopted. Consequently, the obtained platinum powder nust
be cl eaned, subject to suction filtration, and subsequently dried, but the
f oregoi ng processes alone will not be able to sufficiently elimnate the
chlorine and nitrogen rermaining as inpurities in the plati num powder.

The processes of heating and drying are required for sufficiently
elimnating the foregoing inpurities, and if the condition is set to a high
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obj ect, the present inventors discovered that it is extrenely effective in
ternms of cost reduction to produce fromthe very beginning, mxed powder

of noble nmetal powder and wder of amoni um
chloride salt of noble rre% i ang omge p0\/v[!qj\)/(|i':'(]\g subsequent |y roasting

tlhe m xed powder. [0010] Based on the foregoing discovery, the present
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roasted, ' af '8 Jec{mp t?wns 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
20 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.
25 [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

30 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



chloride is desorbed by the roasting process in order to obtain m xed
powder conprising noble netal powder and oxi de powder. Thi s
process is the core of this invention. The noble netal powder that is
obtained with the foregoing production nmethod is obtained as a m xture with
oxi de powder, but conventionally, a nethod of producing m xed powder
conprising noble netal powder and oxi de powder did not exist, nor was there
any such pt.. I at er e - i ng
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roasting is performed in a hydrogen-containing gas atmosphere at a roasting

25 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.

30 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



[00 12] The present invention additionally provides: 8) M xed powder
conprising noble netal powder and oxi de powder, wherein to chlorine is |ess
t han 1000ppm nitrogen is | ess than 1000ppm 90% or nore of the grain size
of the noble netal powder is 20pmor |less, and 90% or nore of the grain
size of the oxide powder is 12pm or |ess. The foregoi ng
chlorine content and nitrogen content can be achi eved by the present

i nvent i oByigand ROfdAsi %ar%%%m&ﬁd\ ifurhUEHAE boRAUSRE, hadORRMRIe) eSS, 15
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9) The mixed powder comprising noble metal powder and oxide powder
according to paragraph 8) above, wherein the noble metal is at least one type among
platinum, gold, iridium, palladium, and ruthenium

20 10) 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,

25 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

30 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



and oxi de powder to becone a raw material for use in a sputtering target
according to the present invention m xes oxide at the stage of the ammoni um
chloride salt and subsequently roasts the m xture. The m xi ng nethod nay be
the m xture of l1lO0ammoni um chloride salt and oxide in a solution, or dried
anmoni um chl oride salt and oxide may be placed in a container and directly
m xed. Since it is thereby possible to desorb the ammoni um

chloride _and obtain m_xi ure t & [ Ym;, t he
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product i egduretthe grduatich eosti gni fi cant cost 15reduction can be achieved.
Nevertheless, this is first and forenost m xed powder of noble netal powder
and oxi de powder as described above. [0016] Under normal circunstances, a
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mixture of noble metal powder and oxide powder, the processes can be considerably

shortened in comparison to conventional production methods, and a significant cost
15 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

20 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
25 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

30 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



30 powder is made to be 12pmor |less. Preferably, 90% or nore of the grain
size of the noble netal powder is nade to be | Qomor |ess, and 90% or nore
of the grain size of the oxide powder is nmade to be 6pmor |less. As

descri bed above, it is thereby possible to limt the range of aggregation
of the noble netals in the roasti ng process. Specifically, upon performng

roasting in the atnosphere, i's deswable to set the roasting
tenper at JL1ihQ tdifpetalite ¥ bBI e doly'in @ raAGY 8f 850 H>RC Lo
500C. [00%4'#) pe tenpergtgure (Fsorl %ﬁ%éé y is di fICUP or the
ammoni unPe®iCori de to desorb, and the chl or| ne content and nitrogen content

fort[détf‘lfgbt ai ned ff: tﬂg %Q?a{tu?@ I Ie's?%?lg%%o énltqudlﬁgtﬁpfortaﬁl£|+1fﬁgnfuﬁ9“' red

rption w extreme and a SO arise in
t erns of cigpodiitt dedorly,.and the chlonnel‘deatemhahé nlttdgenpmnmem thiabtaihad fine

oS oneh-oPouse” wBE InstehsBs, 79 ralon, 8¢ thie, R fletCtor, Gespmo it fE e ' ence
of aggr egettamely dorg gda prapiemiaill siko blise dtietes pbpvdductivik@| nci dental Iy, when
P o oot L AT T R T B8 e,
roast i ngir &aaemﬁmmetr@fgr&m%ﬁfh 6¥itBd ABbIBMELLBIARE wwdee 38 -wdllmst tb @résst ogen

as atnosphere, since hydrogen assists the reaction for deconposin
o '%rﬂ“&#ff& ] g o

amoni unt BC§ ?fo?ﬁ%ﬂgﬂfm"@ﬂdcﬂw@r%ﬁm? 3¢ 8XIgR@POWE8St i ng progr esses

r@pi diy, roastinghcileniatg, WHERE Fritin NAJastifg iAVET h rAcdHREiRRy §aasting
tenperature i S possi tr)ll eI§ 0015% I\/akn%g sf%rl nor eﬁdgﬁdl?[ he grlallr%] gl ze of

t he nobl atmespaere dhRi&ampep rermasebe Iovanosmﬁ)cally feR¥ingfman e qresiopmed ze of
the oxidg; Q%‘ﬁﬁ%@&rﬁfure 8??0(?’@”'0:1)@? H%O@Q@'o?\é\%g by tﬁ@hk&ﬁ%eﬁ@a’% or nore
ori er

of the grain siz e anmmoni um c e sal t of t e net al
t o beconstrdapheray sincerhydrogen EssBpithe oleacixs foemlecgmpesmg ngMEBYUs nor e

of the grabRye d’ég'lo%monﬁm?)éhﬁf?fﬁn&ﬂ%% ah@ 8 tlﬁﬁ]%%rﬁ%sée%siﬁgﬁllyo roaﬁtl at For

exanpl e, “upon ori de nium ihat e,
tihe graim temperawurblthehes h:pmrcblmmaheinyalfromhn@ﬂgmpe-tdrépsrposﬁmle aI t hough

sli rain groyh. w occur d tothein uen hete rature in
t he%@%?gt ing pr 0%5 édr(é o&gbqrgéa c9'86} S'G Pf qrbiermg 88}%1 he

t enper at lgse, ab 9Dﬂ08@inoré\$>fm§graubeiiea$fqhe oxide pdswdéroﬂatm oy |¢wmaf Bgure
exceeds 8OQC it will nornal é% becone | e net.al E wder havi ngﬂﬁ _gr ain
si ze excEBRYUVRFMRYBHPYINSINIG RBYAQSMOrg © %’Pﬁi $17& 0% NS AMIIARET

chl or opl g4It pak@er & thefiobfd FiatdIMo HeBbhe tRY 4w irhateAAIbIHRO30im RENER! BRI at a
t enperature exceedi ng 800C, there are cases where the grain size of the

r8bl e n’eﬁ%ttF'“!ﬂ)de’e‘Pr W’IeIOfr‘il'dﬁ grain sige %%OWW‘I’%@PG TRHENCSBEY i ng the grain
size of oxide topBe appier u'pSﬁSdeéHr&’na Qﬁ%ﬂhrﬁaHﬁISHdé)yfrérﬁa§ﬁ1'rﬁlﬂ\|

expected. Thus, when setting 90% or nore of the grain size o nobl e
et al tocmemnlaitnateestbe Gratn s@%wnﬂ bmre@pfﬁXImaiGIngramn3@mmet00ﬂOume brrade

et oo SRR ol 535, oldin A0 S0 MBS Hflefis 318 CrgAplnd 00 |
raw mat erdasting pra@®ss, dhe segrefe thiareof 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 12um 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 12pm or less, the roasting temperature range of 350°C to 800°C is the

recommended temperature.



vol ume of the ammoni um chloride salt of the noble netal. Si nce
the noble netal fine powder will easily aggregate in the roasting process
if the oxide powder is not in the vicinity of the anmonium chloride salt
powder of the noble netal, oxide powder is added so that the volunme wll be
3%or nmore. If it is added in excess of 35% it will not be a practical
mxing ratio as a raw material for a sputtering target of a recording |ayer
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Oppm ¢ e-ac ssible to achiéve a
chl ori ne ato|eaembnefty;5@04ﬁmntm rheta anROQpplatimum | gsld, itididme watiadioopgnd or
| ess. Si m rl is possible to achieve a nitrogen content 23of 500ppm
or |ess, n 200ppm or | ess. [Exanples] [0023] The Exanpl es of the

pr espog2) nvent [ 0rln8erdﬂnmwwmdsabnedypeTbEe)edémmqnigelﬁh|arreom§e eharic oxide,

illustrative, and present inventj.on s 0 be | ther eby.
That i 5. TORGISSEN Aies PTG, OXHE. UG OB AR LRt ks dfandil 3t

395 echni apdnismi dxide $aﬁéduurhebxidy: IcHEtpslc ioRide e apg@setoxidey ecioxideagalturmat t er
of course. [0024] (Exa Pl ati pum scrap s dissplved in
aci d, theoXides gglieania® °P‘Iqet é’f"éﬁn Sxider BRtGRYM oX FW@J’EBP‘@E B’ﬁs%l(ﬁ@"ﬁ‘fmom um

chloride gt hRBGrRtnT o daraAP Nb4dB, CRiresrihatdxitRl eniobium oxide,
molybdenum oxide, indium oxide, tin oxide, hafnium oxide, tantalum oxide, tungsten
oxide, and bismuth oxide may be used.

20 With the mixed powder comprising noble metal powder and oxide powder
of the present invention obtained as described above, chlorine of less than 1000ppm
and nitrogen of less than 1000ppm can also be achieved.

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

25 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

30 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 chioride were reacted to produce

ammonium chloroplatinate.



Subsequently, the amoni um chl oropl ati nate that was obtained in the
refining process of the platinumscrap was m xed with 8102. The
m xing rati o was, based on vol une conversion, amoni um chl oropl ati nate 10
to 3102 1, As the mxing nmethod, the m xture was placed in a nortar and
sufficiently agitated. The m xture was thereafter placed in a quartz
contai ner, which was placed in a roasting furnace, and roasted in the
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anount of PQ@E{HWS r and powder was added, and 3i 02 powder was
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Rt eri al SofRMl %ﬁg&qﬁﬂ aﬁo TREUIE QPR R TRY sg{i’éin §iiZ8 H@frlbﬁtléﬁl ust ed
np Fes, q‘he

in Exanples an aratlv ructure of a sintered
conpact Msindg & laser drﬁﬁnatztwhésccettam&tyspwmabrzemrglanaﬁag'eued by HQRIBAWP Q6 oecor di ng
| ayer fi f et d arative
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e under st ood t hat ese conditi ons are not be c nsi dere excl usi on
Pactor oRORTREr Wapdalh Sa0 S Powder was autiionaly 28950 bt Shanbs PEGRECRIOH: ¢ he
present by telsk PowdeRPLEle iR g difiasldl ng conditions were set so that
roasting is perfornmed in the atnosphere at 900C for 20 hours, _al though the

chl ori ne cont ent Ggﬁgrqw,t yBg@ Mskgneerr-Pt-Si0; as a recording medium, it is used
upon adjusting the respective components to be a prescribed ratio. The adjustment

20 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)

25 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

30 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



were sufficiently low, the grain size of platinumof 20um or | arger
accounted for approximately 30% and was slightly increased. Here, even
when a target was prepared using this raw material, the desired favorable
fine structure could not be obtained. Contrarily, when the roasting
conditions were set so that roasting is perfornmed in the atnosphere at 300C
for 20 hours, the ammoni um chloride did not conpletely desorb, and in this

case the desired fa abl | ati wd t_ai LLher.
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reac F_qﬁr;@m rut henium chl ori de acid. Subsequently, the
amm@?gg (reﬁf}{?gﬁél{ﬁ’% c I‘II gjén acid obtained in the refining process of the
rut heni um scrap \mforegoirgiExarmpledi, 6 mixing ratio was, paseg o] el meceyera): based
on.vol une ' apni hU | 984 d [ t j As the
0% g et TGl A GropfiFa, 1T ka2, R B4 DAL il brcsBhing the

agi t at ed. mikbé poivdeuaferwesstingevithed recroptapes thrgenaggregatianvofqiatingmieewdearhi ch

was placed in a roastin rna . 0 ' at 00C for
20 hour s o Risnath: THedh Bl {SBShEGsg v Bypi TR odad )

m Xt ure afdsibow; Bed theasdble tetal poasiers arbleasilynaggiégated #rlb@ppastmggrotessogen was
SOOp% ﬁEg it e\r%s confirmed that there is no residual amoni um chl ori de.
As al9P3dlF¥aBplendasuring the grain size distribution (using a |aser
di§fraction/ scat tRitheGiubréshtainiagseeh wasditsohead iachclly tHd@BsiBde waStitered nor e

of the grain size of the rutheni um powder, was 3,%}0 I%m IY%{)?over 90% or
more of t3 FMAPYRdsiand e sqigiog and hRskiufaehlerias were seacted) 1o HFBIcEnon

pr epar i NGyAmeRLRH ruhdurh 2h@fte Wcldh SUBSedlienty tiRO¥sETonainh @lithémemrohisidendg
process as the raw material, a prescribed amunt of Co &gv\deh&}v\gs added,

and Si 02 gsishaipinggdn Hediefiniba ArOSEsa AR rUECHINTH FGaP HEASTBIKPE W and t hese
powders were m Xeﬁﬁﬁ%ﬁ]&&isw&, bd4 S (&IGhE RBnférsRnShhRINRn FRRBAGH Was
fine, and a favorabl e sputtering _ _
20 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

25 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 10pym. Moreover, 80% or
more of the grain size of the SiO, powder was 0.5 to 3um.

30 [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



target for formng a recording layer filmof a magnetic recordi ng nedi um
was obt ai ned, [0033] (Exanple 3) The anmoni um chl or opl ati nate
obtained in the refining processing of the platinumscrap of foregoing
Exanple 1 and Ti Q2 were mi xed. The mixing rati o was, based on vol une
conversi on, ammoni um chloropl atinate 10 to 1102 1. As the m xing
nmet hod, the m xture was placed in a nortar and sufficiently agitated. The
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The st r uBPYRRIYT CHloEPRt er ed conpact was fine, and a favorabl e sputteri ng
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oxi de, F{o?é“o? tr?é‘p%)‘?n s[Z8 GrHE i t%hggowaépﬁ/ag)ﬁ {11910;%' ' M‘dFBogéf dfyo, @B MANI UM

oxi de, yttrium oX hanum oxi d CEéri um oxl de, praseodyri um oxi de,
néodym umoox dilthe ggainsizewshtiox Tidk, panidec oais hd tix3|dwv, n| obi um oxi de, nol ybdenum

oxi de, indiumoxjide, tin oxid t ten
300xi de, and bi sh@f’ﬂ RIRPYLE'Y ?%QFMP‘E&%W““ e |§@F W@I n%ﬁﬁvggéap was
di ZSOI Veﬁbdsﬂnglﬁjirdcestsh& (44733 i'atwemmagalf ial plese@bwdnmnbméd:phimwberhm&m ution
and ammoni um chl or were reacted to uce amoni u oropl.atinate.
Subsequeﬁ?\"’gzer MR& %Fﬂ%‘ﬁm%ﬁ\ tﬁf"b‘f’b[ﬂxﬁiﬁ ﬁlﬁg@g PRY erv\ges %161{({ (%%Fﬁ ﬁ

refi ni ngsppMy afsSdeticidries é?id&héé@ﬁbﬁ@ér@ﬂvé@@ﬁimﬁédﬁﬂd wintdtedi 02. The
m xing ratio was, based on vol ume conversion, ammnl u chI Iatl nate 100

28 8102 32. As t H'Ber#"iép'ﬁée Rba dderedrromRact Was fings apf & SERHrBg and
suffici egrhy f&ﬂﬁnﬂh?da [e-EBF‘du‘iB yEF Am\& S rhﬁ@ﬁéﬁfré&frdﬂb%‘é&hm vad dbtk?r'iédz

cont ai ner, aced Tn a roasti ng unmace, nd roasted in the
at mi@pIfdre at 4oe9-iﬂ1wgh the fheracing Exmal@swssmvnmﬁmﬂﬂsm addes 9IS a

resul t ofjigfipboxitebhd Btk bWidR, Hdiding BftichP ¥xideN SnPHRMRMT oxicd), Qirhilf

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 7 to 16pm Moreover, 90% or nore of the grain size of the Si02
powder was 0.5 to 3pm [0038] Upon preparing a Co-Cr-Pt-5102 target with the

ved _ he . | Lal,
v sscr | neaing It irbfing procb 080! B MBS hat AMITBIG! &5 % uder
was additional | y Eudedixing sapipl washebasefli onewolumeanebnvResian, pammaniumer e
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hydrazi ne reduction reaction is elimnated as nuch as possi bl e.
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powder co i Si na nobl e net al ovajertanéoj oxi de powder. 2. The net hod
of pr oducq% fv& ﬁwg%fwe@ﬁﬁ%f?% Mg Shl e meta: powder and oxi de powder
according to cl aiThelstrdierecdfra siaRséd Bempactpeds frieTethdi an favioeabld aputtesiplger e at
a roastin teﬂ)grat_ure of 353%’0r _E‘iégﬂer and.. 800C or Iea;s. 3. b'd[he met hod
of producPrst ARG AdEFOED yegf . %H]agnﬁ%r&fzoﬁ%\ﬂd@? IR YVARG RS G wder
accofodsnp to cl ai Arrbughiieg frgdiRG Examldssusta diatinmrand ridhenium, including

hydr ogen- cont ai ni ng gas atnosphere at a roasti n% tenperature of 100C or
h2@her arfhe feregoipg no legmetals, similar resuits were obtained upon using at least one type

among platinum, gold, 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.
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4. The nmethod of produci ng m xed powder conprising noble netal powder and
oxi de powder according to any one of clains 1 to 3, wherein the vol une of
oxide to be added as a raw material is 3%to 35% of the volune of the
amoni um chl ori de salt of the noble netal, 5. The nmethod of producing

m xed powder conprising noble netal powder 20 and oxi de powder according
to any one of clains 1 to 4, wherein the noble netal is at |east one type
anong platinum gold, ruthenium palladium and iridium 6. The nethod of
produci ng m xed powder conpri sing ¢lgis netal powder and oxi de powder
according to any one of clains 1 to 5, wherein the oxide is at |east one
type anong |ithium oxide, boric oxide, magnesi um oxi de, alum num oxi de;
silicon oxilde, cal Amelthawdfqudtmmgmmmquwdedmmnrisil@mqu rostaldewdesaraldi um

oxi de, chr Qg p%%%ewhg%qﬁﬁ&ﬁéé? &4 nuﬁr\ Do S8 on{’Ub|e' el dj&ldeger rani um

oxi de, yttrium oxi anum oxI de, cerium oxl de, pra ym um oxi de,
neodym um @rivde, atsameneduthaxiided peivderolsi sibsexyeandy rnasim uandoﬂmm@murml ybdenum

oxi de, i ndig Bh@é(' ﬂ%ei(lsrggd 0%10 SRy BB #f ordedNo2bBitah O%ixe& polvdBgst en

oxi de, and |snut
comprising noble metal powder and oxide powder.

2. The method of producing mixed powder comprising noble metal powder
and oxide powder according to claim 1, wherein roasting is performed in the

10 atmosphere at a roasting temperature of 350°C or higher and 800°C or less.

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

15 4. The method of producing 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 chiloride
salt of the noble metal.

5. The method of producing mixed powder comprising noble metal powder

20 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, whersin the oxide is at least
one type among lithium oxide, boric oxide, magnesium oxide, aluminum oxide, silicon

25 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.
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