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 pEserEMENQENt containing noble netal and
oxide, and to its production nethod, and in particular relates to a nethod
of inexpensively produci ng m xed powder conprising noble netal powder and

oxi de po } ] (! powder
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used as a sputtering target for a recordin Ia&er of a magnetic recording
fedi um In order to prdMEdALRPYWRERAND OREIREPRWBERowder (fine powder)
is required. [0003] The conventional nethod of producing noble netal fine
powder is as follows when taking plati numas an exanple. Forenost, a
platinumraw material (for instaBCeINIgALIFIELD scrap) is dissolved in royal
water, and the residue that did 25 not dissolve in the royal water is
filtered and renoved. After the filtering and renoval process, this is
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chl*oropl ati ni ¢ aqueous sol ution. sequent SI1ST
1&mmoni umondarcindeoxide pbwdentoebe usédiasammawi material opop paddutitgea tavgetolizr , t he

ammoni uneo%]rgoor{e%?lcgmari]r%ge nio%Ier Pnae?zslleadndt 8xigg,saorr1<§) toaﬂg?)rr]ciﬁjungtignlnc\)étihgg,’ a%% eby
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
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[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
20 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
25 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
30 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.



30obt ai ned is sponge-1ike platinum [0004] Subsequently, the sponge-like
plati numis once again dissolved in royal water to obtain a chloroplatinic
aqueous solution, pHin the liquid is adjusted to be neutral to al kali ne,
and platinumis deposited based on the reduction reaction of adding
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removed. 5 problem that the production cost for obtaining fine powder of noble metals
becomes high.

20 [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

25 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.

30 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 simuitaneously adding an ammonia



Moreover, in order to performdechlorination, the processes of warm water
cl eaning, drying, and pulverization are required. 30Si nce the foregoing
processes are indispensible for reactions in a solution, the processes
become nuch nore conplicated and push up the production cost. [0007]As a
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DISCLOSURE OF THE INVENTION

[Problems Which the Invention Intends to Solve]

20 [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,

25 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]

30 [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.



25 the present invention ains to omt the drying process at a high
tenperature and thereby prevent grain growh and aggregation, and further
elimnate the pulverization and classification processes in order to
onsi derably reduce the production cost. [Means for Solving the Probl ens]
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the grain size of the oxide powder is 12pmor |ess. _
responsible for hydrazine reduction reaction is eliminated as much as possible.

[0011] The present invention additionally provides:
2) The method of producing mixed powder comprising noble metal powder
20 and oxide powder according to paragraph 1) above, wherein 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.

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

and oxide powder according to paragraph 1) and paragraph 2) above, wherein
25 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
30 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.



3) The met hod of produci ng m xed powder conprising noble netal powder and
oxi de powder according to paragraph 1) and paragraph 2) above, wherein
25roasting is perforned in the atnosphere at a roasting tenperature of 350C
or higher and 800C or less. 4) The nethod of producing m xed powder
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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.
The foregoing chlorine content and nitrogen content can be achieved by
20 the present invention, and both impurities can be further reduced to 500ppm or less
and even 200ppm or less.
[0013] The present invention additionally provides:
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
25 among platinum, gold, iridium, palladium, and ruthenium
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
30 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]



[0013] The present invention additionally provides: 9) The m xed
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20 considerably 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

25 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.

30 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
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deconpoadé%rmd é’c@%sﬂﬁ%?&h%fﬁ&é6%@Whi§pﬂbF§h@B@@*’@drﬁ@§s‘? Mthe
roasting progresses rapidly, roasting at a teffperature that 1s |lower than a

nor mal rhyasegery gasraimoaphere, isingeobydiogen §sHits [thakieacticdDferateqpnneosing t he
%rain size of .the noble r nore of the

B S g RSoBRRE BB a9, e8It oS gl
rapidly, roasting at a temperature that is lower than a normal roasting temperature
is possible.

[0019] Making 90% or more of the grain size of the noble metal powder 20pm
or less, and 90% or more of the grain size of the oxide powder 12um or less can be
25 easily achieved by setting 90% or more of the grain size of the ammonium chloride
salt powder of the noble metal to become the raw material to be 30um or less, and
setting 90% or more of the grain size of the oxide powder to be 12um or less.
For example, upon desorbing ammonium chloride from ammonium
chloroplatinate, the grain size will be approximately from 30um to 10um. Here,
30 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.
[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,



25 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 less, and setting 90% or nore of the grain size of the oxide
powder to be 12pmor |ess. For exanpl e, upon desorbing ammoni um

chloride from ammni um chl oropl ati nate, the grai
appr oxi reMes i r@?%ﬂﬁ%@p‘?ﬁ@i ai atgmperagre ‘3&9 8@8 ()sﬂhtpe&? A% C8¥Gnt h

wll oc t i t
the. dogriheftifieidtaiiz B tndiflisio Mlotaf) n%@éofn%{'%?yi%ﬁphé?%%r£°as['OB%OFZEGSS

SESCI’I bed above, Siilathe wruassetnggtﬂeemmmsmeeof@cm&bedacm ot leas) grafor mal |y

econe nobl nmet al owder havi ng a .grai n _size, exce d| n Opm_ _Nev el ess,

if the gQrQ“Ehé“lak‘éegf YAPRSHIS S E%P%?tgi% a{]th%tt\gh?g S? @?‘z’ (?I Vog%ﬁflﬂw even

:,51 roast yiagh é&eRﬁ&ﬁé’hBﬁ@: rﬁbta@té QUBﬁf@tIE§§ FELIEU SIMBROG thehfam giz@ofases
ere the grain size of the noble netal povvder will not reac

Si ni | ar | the oxide mwvderntg 1RPrMgeriasssithe roasting trmperayae 12pae f $@£§ tyrain
growh c roastin . Thus, when selling 90% or nore of
t he grai %@’@j@%? rgﬁ%nﬁlgglpga&%ﬁ?fe%tg%opm or less, and 90% or nore of the
gr arooz?q ze of thahexoiemBOMRIdd 1 B2added ak esaw inatertad 48N 355 0b thee ur e
range of 350C to 800C is the recomrended tenperature. [0021] The vol une of

oxi de toVQiﬁflnécm‘ghe A8RORILM eRleEde galtogthepekle Mekabs t he vol une of the
mg'r uvru fl ori dey;sal {heoﬁotﬁlg%é‘@lf’hﬁe W?iler vs?rﬁ)ébg Sé&?}g@ﬁ?ln@h@%ﬁ%tl

easi I'y ‘aggrega Int st1ng e po eri
not : n tbl@gésﬁl%ﬁeyomﬂet%tgvmd m%tmncﬂrnleowmdtiy sﬁlthemmumniwn dhlltmdeosalé
nmetal , oxi de powder added so that, the | une wil | be, 3% or,
i s addedPPWdeneidhe ’@P?%Wanf’x'ﬁﬁlﬂov‘fﬂir %@ﬁ%ﬁ%&*ﬂ?@h? VFHW?\&“'lgobcf’ g5 a raw
mat erl al e At ARYLiEEd e Jﬁc%rsg‘?ff 3863t WG Selfiptaryiesl ki 6! faw
recordi ng nedi um ccordingly, it is desirable to keep the vol une of
oxi de t orria«hervaltfdm aspuittering taggsteg arrengeding layer of a magnetitseegrdinggmedium.

dter ot oBEEAHION s staRle 63 betk M i oLl g3 Hifird BecBlelog ¥ i ng

at | easty ‘type of noble netal anong platinum gold, iridium palladium

and rut henium [0022] In addition, at |east one type of oxi de anong lithium
oxi de, boric oxi dde foregoing is partlcularly effective when using platinum, but it should

be naturally understood that the present invention can also be applied to cases of
using at least one type of noble metal among platinum, gold, iridium, palladium, and
20 ruthenium.

[0022] In addition, at least one type of oxide 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,

25 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 may be used.

With the mixed powder comprising noble metal powder and oxide
powder of the present invention obtained as described above, chlorine of less than

30 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 of 500ppm or less, and even 200ppm or less.

[Examples]



magnesi um oxi de, al um num oxi de, silicon oxide, calcium oxide, scandium

oxi de, titanium oxide, vanadi um oxide, chrom c oxide, manganese oxi de, zinc
oxi de, gallium oxide, gernmanium oxide, yttrium oxide, |anthanum oxi de,
cerium oxi de, praseodym um oxi de, neodym um oxi de, samari um oxi de,

zir i.um oxi de, _pi obi um pxi d mol ybdenum oxi de, i ndi | de, +in oxide,
hat(P9m oxi de, tLAP g‘?’éﬁﬁ‘B@Pq@f“ﬁ% RisT IBYPAIN 2 RS e O be
used.  Examples ardrichell MRistiatiod, ARVMAEHréSsmihvEmidnpall th e haly beaimiesd and
oxi de powder of the présent invention obtained as described above, chlorine

of | ess taemby30Tbabipmvaneusinedifieatioss ard othenemiswipsiischased S5 He

Sooppr n rnTigdseinyshalline foPBRE ke, BsBRN G fch B dtoeller AR, T 1

Boge0R4gEKA@MI I Eve a nitrogen content of 500ppm or |ess, and even 200ppm
or less. [Exanples]. [0023] The Exanpl es of the Brese_n invenﬁi on . are, now
expl ai ned. ThesePBlinwm ssrap avaseAisspived ins aeigh ithe, resitiye; waspliliaredand

i nventi I 4 L That, JrS iH0

nodi fi ca @\fs@handd{a o?fﬁee\r/%\ém odiahgln%s %@gﬁ‘etgwo{@e& ?vg'é nﬁe\ég{e‘dsﬁrqr?dg%%ll be
i ncl udedarhmoiien ghizseplatinateenti on as a matter of course. [0024] (Exanple 1)

Pl ati num scra s dissolved in acid, t resi du s, filt d and d,
and the sol ut !Oon SRaeqveRil; ﬂ?ﬁ ERNEPIHE QAP %@%3&5‘"’%?83’ ege(im?egﬁ]ve

| or opl fih gt ss of the platinum scrap waSrhEd WRiSip,. t he ammoni um
1?E| or opI%t'Pn tpgro%: at was po%taﬂ neg a|pn tﬁe 10r ef I ni né process of the platinum

scrap was nmi xed Whehngkiog. ratio was, bas@tieoni xOhune acanyev@ign, BaI¥BANHN vol une
conversign, a niu hlaropl atj nate 10 to 3i0 . As .the m. xi t hod,
the. i xIQIoRATBIGdRd0 08 o hemiad fasthpd tie Mg eirds AR Bisc ur o
was t her@aftheand! aggdehtly aglbRdt Z THeNkditdRY washineheals phes®th iangaatpast i ng

furnace, and roasted in the atnobsphere 15at 600C for 20 hours to desorb
amoni unsattidioer, yehiclh eGEsplased in asopsting funace.zand) reastedinthe atmgsphere he

roastin | orine < ni.trogen was 500ppm and it was
onfir neg?}%(ﬁ)gﬁsfﬁﬁgﬁgoﬂgé ﬂ’odé\%i’f’&}ﬁﬁ%%mgﬁ@ﬁ@%m oride. As a result of

megeopsNg the gr aism sasift 6 idlyding trenmipdarengftér thaseastind pravessoctilodad t eri ng
type anal yzer manufactured by HORLBA), 90% or nore of the grain sjze of the

pl at i nurW@dvd OPPREL aRd tritreggwashpARIRIT, abdok ¥rasneeriirgred: Hiat dhafienissN9e of
the Si 02cRRNEELMMASHIANPchIBrdE™ As a result of measuring the grain size distribution
(using a laser diffraction/scattering type analyzer manufactured by HORIBA), 90%
20 or more of the grain size of the platinum powder was 3 to 10pm. Moreover, 90%
or more of the grain size of the SiO, powder was 0.5 to 3um.

[0026] Upon preparing 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

25 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

30 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)



[ 0026] Upon preparing a Co-Cr-Pt-5i02 target with the m xed powder after the
roasting process as the raw material, a prescribed anount of Co powder and
Cr powder was added, and Si 02 powder was additionally added to supply the
25def i ci ency, and these powders were m xed and sintered.

General ly, when using Co-Cr-Pt-S102 as a recordlﬁg medi um lljsed upon
adj usting the redpecioilowingrpamerative bxaeplgspmre méae%maétecm@ ogy.

adj ust meph;qf bfe%%eg%ﬂér% .strgbabohéeqtbhgly 12 hsr 089 C}h?ﬁfs |hﬂlbfes angﬁes%ﬂtied as

needed. Theé Conponent's
Conpar atinventisHex aripe €omparative ExampTd!Baslscbw taxammesmtherﬁham ¢heedonditipast was

fine, and a favorable sputtering target for formn ecor di n Iaerfilm
of & maghlete dPsEaRa AGOReRl I HapStdien; cigtns P29 BelfRfin i ¢Sy o 1)
Toe follg ﬁ&d}aln@mﬂas’h%h'ldlﬁe E}ﬁ&&%’t&ﬁi ﬂ‘{a‘?tH’é&b db‘h@m%'ﬁ%'a?@@\bt beebRgbemy adhis is
because there 1I's no conventional technology t is simlar to the present

i nvent i oexcldgien Mpaoﬁthe/eccﬁ)eaummmsﬂmhwdahmcbssa breadenaencapt of feli t i ons

of the desiraple r nge of the dependent clains that are defined in the
cl ai ms. PESEPHIMEMYO™i t shoul d be understood that these conditions are not

be @8] dered an wnémm%hét.ﬁgtwndﬂfontsh@er@om%oqhat:k@asmﬁt@@terrbﬁné@ﬁm ned as
a broader concept of the present inventijon !0028 When the roastin

condi t i ohe ateaspbere gb9004: foro%&,hpu@ iagheegh lforine opatant mggm%erat 900C

L7 17 o cntign Befe RitilghyignlhE bt SRR Hlatlfh B 0ATH jiBer SO 21

for appfi@ﬂaﬁp?@hr)ﬁai’é] O%]danmﬁ/aslsllghﬂy increuseela sede, éﬁrewhenentav@mn/vastar get
was prepared using IS raw materlal t he deS| dfavorag_lefl structure

coul d no@resar%uameetals reyhmatenial ythmrqdhéw fing s reicoHlT 0RTBE set so
t hat h t

ot urg Rl B R orngh W RGN wehs Set o, it iRising 12°
desired fperfomsdd ia théatmospmmvaiQOO&ﬁdbdZ(mbowtsethﬂaammmdumthlmfrde did not

$5¢ % he' Sepletely fesSit WbE BS GRS HebTet frr bl By BRI S EaS, bt ve
Exanpl e ggt hdlobRiirfstP biiter=x ACBbRIiAgly, iR év.dfémhétaﬂhbcuefmmeb@@rﬁﬁkmumh ume 20

conver si on, anmoni um chloroplatinate 10 to Si02 0.2; that is, 2% As a
resul t ofoastisgis/tongetithe tempetatwetad508€tashigherand@00iG er lgsed cr oscope,

contRaBRitemtVe Foalid ale T 1o or “the oxi de powder was o, and ¢ he
nobl e netal powdgp sforégoiRGSEXIMPREI1EJiee thikingt Rtio @vss, | Pgsa @Pevdlume
20 conversion, ammonium chloroplatinate 10 to SiO; 0.2; that is, 2%. As a result of
observing the mixed powder after roasting with a microscope, large aggregation of
platinum powder could be seen in spots. This is considered to be because the ratio
of the oxide powder was low, and the noble metal powders are easily aggregated in
the roasting process.
25 [0030](Example 2)

Ruthenium-containing scrap was dissolved in acid, the residue was
filtered and 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

30 mixed with SiO2.

The mixing ratio was, based on volume conversion, ammonium
ruthenium chloride acid 10 to SiO, 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

10



25 [0030] (Exanple 2) Rut heni um cont ai ni ng scrap was di ssol ved
in acid, the residue was filtered and renoved, and the solution and

anmoni um chl ori de were reacted to produce anmoni um rut heni um chl ori de aci d.
Subsequent |y, the amoni um rut henium chl oride acid obtained in the refining

pros:es;@g&oggﬁgﬁfu USRIoBTep Sb3h %o A0t Sntbh Pt fride. The mi xi ng

ratio une-conver si on, anmoni um ruthenium chloride acid 10

;ﬂ):@ﬂ 1. I As thasm PO(Ias[I_QII_ ﬁjﬁaﬂa@ﬁmg the mﬂﬁt}l]mra‘t?nabepbaﬁetg pmocassm:rrﬂmneand
su iciently agitate e mixture was thereafter place ua
cont ai n&Yas mpanpmaan INHEQEEN Wag PRAMNENY It WASeC néﬁ'ﬂi‘eao@@{ 36& n'st%

at ”DSphef?gana Rl%ﬁ.gh Hofi@!r sad ) (4S8R dP nE38IN #ni‘h%%rﬂfd gide di@ﬂ@&ﬁo% a

result o zing the mxture after the roasti rocess, orine was
$100ppm(asidgra tasegelrffraetmrﬂﬂﬁmmmgatyﬂe ianalyasr marfufactacbd waCt)REAe) B8%no

dual hi
J R N T
RnUT aClop gy 1A s SO SITRIRARIer i @0 yR ze of Lhe 1 ut heni um

powder was m Moreover or nore of the grain size of the Si02
poJded2was 0.5 tUporwrepat)BQ]aJ@FRp-rse@artamt avithothRu e powidge aftar the t he

d powd ft t
or eacr | BRSUIRDARCE B PBJAeF Miate o 2uALaeTcR] AguhPH IR Hhller e
13ddi ti ongided, aHdSHOL gomepmstdm.tdﬁfauy la@dey to 80gplly ks deficivbey, aindahesen xed
and sintered. The structure of a sintered conpact was fine, and

a favor gsvderpwaremingd eadgdnterest forming a recording layer filmof a

magneti c recordi

The amoni um chl Eﬂggﬁgk’%%go%al ne‘gg“%?]ahe rﬁ'?ﬁ1 ni ng Egrvggaepjélsgutte?nq he

pl ati nur’fa?étaf@rqbrrﬁﬁrfgegorewrﬁngnlﬂyér filnansf Fi rAAgnetice retordihg eeiumxwag rati o
0

was, base n vol une conversion, amoni um chl oroplatinate 10 to T102 1. As
the ni xi9j@iReEhod, the mixture was placed in a nortar and

15 [0033](Example 3)
The ammonium chloroplatinate obtained in the refining processing of
the platinum scrap of foregoing Example 1 and TiO, were mixed. The mixing ratio
was, based on volume conversion, ammonium chloroplatinate 10 to TiO2 1.
As the mixing method, the mixture was placed in a mortar and
20 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.
[0034] 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
25 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 platinum powder was 3 to 10pm. Moreover, 90%
or more of the grain size of the TiO, powder was 0.5 to 3pm.
Upon preparing a Co-Cr-Pt-TiO, target with the mixed powder after the
30 roasting process as the raw material, a prescribed amount of Co powder and Cr
powder was added, and titanium oxide (TiO2) 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

target for forming a recording layer fim of a magnetic recording medium was

11



ao sufficiently agitated. The m xture was thereafter placed in a quartz
contai ner, which was placed in a roasting furnace, and roasted in the

at nrosphere at 600C for 20 hours to desorb anmoni um chl oride. [0034] As a
result of analyzing the mxture after the roasting process, chlorine was
<100ppm and, ni trogen was 500ppm and it was confirned that there is no 25
resi dual OR{AH®S um chl oride. As a result of neasuri ng the grain size

di siyaeut i on (usi a i ffEactd t i t ides
P88 U ed by (ARIoRAD” B BlsdoliRy BRPES! LEE) Wl KRB K oxides
pomer V\ra?amglyt;5 sili&@rgmxidldm&bt'ﬂaniun@@_@(md@r, indélocﬁrg)fsilico? fglga andstitaaiumh r<IJL><I1119 Ti Q2
powder was .0.5 t m on _prepayin t t wwth th 1 xed
powder aﬁlp@@r{%?tgdperpdgg@l f bﬂ%&@g@aﬁ‘?a%‘éﬂ%&tﬁemmq @f‘?‘%&&g'rd&éf’f'ge? x
agount  ofyiGe, RRYHEBSILANExide, BRWMEIRUNBRIdBAS9REon dXRe! ichRilirdBxdd, dfanBi

powder was additionally added to supply the deficiency, and these powders
wer e mi xexidestitasium exide, vanadium oxide, Theorsicraxides meargangseiaxids, @incofigact was

o1 "2 raghel YRGBT P 5 Ml B BB A G O UL 61 1
Exanpl esprageddymung saide), feodgmiinh dridle, SamaHMmM Glidé,cmoniintlexidadniobiuani um

oxide, including silicon oxide and titaniumoxide, sim]lar results were

obt ai nedoXige a@iyhgleaum exide, meiumygxide fhexide hafane exige, tarfalumn oxide. de,
gnhesi i de, . 1 '@h'ﬂgﬁ 1Sl licon oxide, calciumoxide, scandium

g@i de, tjtlmutn%{leg]n?)g%’é%dq@ana [ g?ﬁdgki de, chrom c oxide, manganese oxide, zinc

oxi [p036y&xbimpte dxi de, gernani um oxi de, yttrium oxide, |anthanum oxide,

ceri um oxi de, praseodym um oxi de,  neodym um oxi de, sapari um gxi de,
zi r coni um oxi de, %H?WH%UﬁQﬁPd@?S r%ﬁ?g\f@g]ﬂnn 'd&e f%“@?i 8@?r i ANdxi de,

haf ni j t iide, . bi .
[goggf?&@gnﬁeed, 4%5@ ahEM QG antPiHAashRm VHIdHRIe Hide Dicttd t8Xp@8uce

ammonium chloroplatinate. Subsequently, the ammonium chloroplatinate that was
15 obtained in the refining process of the platinum scrap was mixed with SiO..

The mixing ratio was, based on volume conversion, ammonium
chloroplatinate 100 to SiO, 32. 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

20 at 400°C for 10 hours to desorb ammonium chloride.

[0037] 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%

25 or more of the grain size of the platinum powder was 7 to 16pm. Moreover, 90%
or more of the grain size of the SiO; powder was 0.5 to 3um.

[0038] Upon preparing 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

30 deficiency, and these powders were mixed and sintered.

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.

[0039] Although the foregoing Examples used platinum and ruthenium,
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Pl ati num scrap was dissolved in acid, the residue was filtered and renoved,
and the solution and ammoni um chl ori de were reacted to produce anmoni um

chl oropl ati nate. Subsequently, the anmoni um chl oropl ati nate that was
15obtained in the refining process of the platinumscrap was m xed with

Si 02 The m.xin ased on vol .cony i QF ni um
chl or opli3¢PARE hfd}érq%)' i al?hﬁ'mpi% |rﬁﬂ“|%e‘(vﬁ5%%gf%@ecg1u§§ﬁru%‘rhvgagf | aced
in a mongaét cmdtyﬁéfafnwgeﬂbhﬁumgpbm eathenditgh, /Pafibdiven Vil iFbrmeaf ter pl aced in
a quartz container, which was placed in a roast i ng furnace, and roasted in

the atnosphere 20at 400C for 10 hours to desorb anmmoni um chloride. [0037]As
a result of analyzing the m g}éqlﬁéfﬂ\PIﬁLﬁéAbﬂﬂW ng process, chlorine was
and-i

<100ppm and ni trogen was 500pp wag ‘Confirmed that there is no
resi dual ammoni um chloride. As a result of neasuring the grain size

distribution (using a laser diffracti on/scatterlgg type ana?ézer
mant®4@k ur ed by HORI BIRFENDHYEBHIORDIScalE thavgidaredun t09r°F s &t theum

powder % i z 8i 02
povder gedolsh, SR HARL kP et o Brdtess o A Bl e8! Ph the
m xed pahigrineafdoataind in ther oagdli wgtgrr aneé ssitrageh heespansimg dol dtiydrazme
prescribed apmount of Co er and Cr powder dded i 02 powder was
addi ti 0638}19“%6%@?’“98 '§L£ﬁ5n'93 a%@ﬁ‘é‘?"?@?eﬂﬂsﬁ %ngof‘ﬁ%@"é‘arﬁ& ‘%g\lag m xed
gnd si nt; ﬁf&ﬂlon ields. a superidtefféc TBPPHT@] e B Birii ﬁfee&yﬁ@%%sy"aﬁafmg}? and

a favora e spu ter| ng target for a recording I"ayer film of
magnet i dempeoatdragane dherabya presri graih growﬂmamd mgg;agamm fen@giblirti‘igr

Exanpl d d | ud h f
e ears S aiinige i o2 Soc riSoarisn pifieRges i drdef 0 BRs BB o g
pl ati nurpeqged ¢the P#Hdm%ﬂbh”&bspa'ﬂﬂ@ tHB prdni invEhtiohn id ww&malrw\lefféalm §0BI LI TY

[ 0040] The present invention is able to avoid redundant processes in the
pr oduct iapuiteringbiaegatdona reeniding larer efra magnetie seeayd® MREM-he i ncl usi on
of
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chlorine contained in the royal water and nitrogen responsible for

hydr azi ne reduction reaction is elimnated as nmuch as possi bl e.
Consequently, the present 10 invention yields a superior effect of being
able to omt the drying process at a high tenperature and thereby prevent
grain growt h and aggregati on, ancbﬂ;MM@er elimnate the pul verization and
classification processes in order 1o considerably reduce the production
cost. Thus, the present invention is particularly effective as a sputtering
target for a recording layer of a magnetic recordi ng nmedium ., CLAI 1.

M xed pdwder confylixes RWsiss| eompriaingdppRBler metal 9 rm@&%'dw&qvgr%

chl ori ng,d : i d 0 9 Ok NOI €
of the g\r’%%ﬁlrfsa?@ghﬂ?q?ﬁggggob e@gpgpg‘gg’\}\%igérf?%ﬁ@gﬁ €ess, n{!l’ngﬁ%’o% or

sor e of mbme ofrthegrainaizeobdf theanabie deetployaleder is 20Rpmoolesk earyd 90%. orTheran xed
powder c?nigéi si.ng. nObHﬁ net al powder d oxjde powder according to claiml,
wher ei n A Hae GEID SizeRtdne joXics Powder ISl Op€SShong pl ati num  gol d,

r ut heni pal | agt . AT AL ) B@wg {eSt bl e
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