WD2012/ 029379PCT/ JP2011/ 064096 1 RECOVERY METHOD FOR HI GH PURI TY PLATI NUM
TECHNI CAL FI ELD [ 0001] 5The present invention relates to a recovery nethod

of hi gh\pozdfanzebag i num for recovering high purity platppigp2gi1/ddobsh
yield, froma platinumalloy containing platinumand ruthenium as

conponents, and in particular fromscraps of a nmagnetic material target or

the like. 10BACK! ] n_recent _years, pursuant to

t he consi der abl e%@@%& R@é)ﬁéglq EQ&U@H%VR{-&JP NEM cuits, various
thin filns are being fornmed for circuit design and the formation of various
el ectrical and electronic devices. Anong the above, an alloy sputtering
target containing platinumis alBoCHMNOGALJHIELBr mi ng a specific thin film
fofooé‘@e as a magnetic thin filmfor a recording nmediumor as a

sem conductor material. This kind of platinumalloy target often also

cont ai ns rut heni Uif BEes@nt f1vediios relatas to a recovery metmggh@hipﬂrﬂy platinare

for med i : g cont.ai.nin tinumor _the like.in an
inert a ﬁo@%ﬁ‘é‘%@%? %arfggﬁ‘f))g@ét@?ﬁt %&:al ﬁ'gééy'%&og@ﬁlb%ré 'ﬁgnk"ﬂea'@qya@%ﬂt?wmg this
kind of ptainget ang rpthesilerchs eormpogéntaMaHdtin @artibular ROMSsHHESS ofe Maylesd i S
generated. Al|l of such m!|l ends beconme scraps. And the spent target also
becomes MateEqldarget orthe like. pyring the production process of the target, as
a result of the plastic working such as forging/rolling or mechani cal
processi ng such as cutting of the ingot after the ingot is nelted and cast,
Bnd due to the process of bondi BACKEROWUNRBIARD t he backing plate, the
po@dz n that cones into contact wwth the target becones contam nated. In
particul ar, contam nation is severe which is caused by heavy netals and the
li ke fromthe mdberreegntcoygargur putguaht tat thengcoosideraed advancéreent of

hapi ' i, pher al ' |.s i o
S nce praterBET STt RRE HEUAE, oy R Tt At Beify ' ButBlCiTeprauiy
reuse ttesiganend lhe fomation Dfavapiotkl €Btirital BAE alebRbAIC abviedNt AidinggdtHehe

f oregoi ng contam nants cannot be used as is. . _ .
2012/ aboveroarallpwosputtersup darget containing platinum is also used for forming a

specific thin film for use as a magnetic thin film for a recording medium or as a
semiconductor material. This kind of platinum alloy target often also contains
ruthenium as an alloy element.
These thin films are formed by sputtering an alloy target containing
20 platinum or the like in an inert atmosphere of argon gas or the like.

[0003] During the stage that this kind of target is produced, a large amount of mill
ends such as sawdust is generated. All of such mill ends become scraps. And the
spent target also becomes a scrap.

During the production process of the target, as a result of the plastic
25 working such as forging/rolling or mechanical processing such as cutting of the ingot
after the ingot is melted and cast, and due to the process of bonding the target to the
backing plate, the portion that comes into contact with the target becomes
contaminated. In particular, contamination is severe which is caused by heavy
metals and the like from the material configuring the cutting tools used for the

30 mechanical processing and peripheral processing tools is severe.
Since platinum is an expensive material, it is necessary to recover and
reuse the same, but there is a problem in that a material containing the foregoing

contaminants cannot be used as is.



[ 0004] The foregoing inpurities may cause the deterioration of perfornmance
of recording nediuns, hard di sks and sem conductor device elenents, as well

as CaUSWéf@zﬂﬁb@fé oration of performance of thin fil nspas/@20es084000f
generating splashes, abnormal discharges, particles and the |ike during the

sputtering process. 5 Normally, platinumis recovered by dissolving
pl ati num containing scraps in a¢id such as aguagre ia to elimnate residue,

t hEIORAf t er cau_si-H@eth@gﬁm%mP‘ﬂWiQﬂ AV neAHSH Gledioratiane Ph PSHRMEAN ni um
chl ori d?egéggghyhﬁggg%ﬁgt@&smd S RIRALALIR R I8 quRent@sRIARAS badse

anmoni um Itionally roasting the ammoni um
hexachl theplet¢rioratien dfOpOGOTIanceaghehincfilnts asf a | nesulbrafagenargting splashesas

it [ nt, of th 3 tit t. el t . t of th
s ol DCOOIant o e SoRel LN, LS O B b e
constituent el e”ﬁBFrﬁally?‘!dé‘@ﬁLJrHtié“?é‘éd%}réé b§ RESBIVIRYBISHIFLA-DNATRRAG, sdraps

addition to the properti eing simlar, "there is also the problem of
pl ati numn acitl suthexs aqubeiegip dofdlinginhte residepathareaftasexdsingithg agecwith

cases where the,inclusion of rutheniumin platinumwll n S

parti cylpgart'”b'ﬁbﬂ' ?‘fetgstﬂﬂ%re%ta@ i 4f! ?{PH}?&“{’F‘@?'O[}#‘? egs,g%u’[l)qnaﬁ ﬁ%gn&ag%aéyto

rut heni Wwe@heateRBBGRErethe prIJIRAII4NMNMANitIGC RERacHIofopRINate - arfdl Cditiphally num
itself is an extrenely expensive material, platinumnust be recovered at a

hi gh yi ebastingeheramnmosstmingdashiperplatée®@eri ng pl ati num have been proposed
[ tent 20 do : L he Fe | e I { nnot
i)d;mggﬁ]d t hat the’gggggbém ?@gcﬂﬁ‘eﬁggégﬁ?gﬁléan e f%’c:ﬂgn@wrrneggv \réﬁéprtelto (t)rg@f or

separ at icpgstitubhenilemehtorarmlaat anpartand thec evasiitignhigempnts toftgn @onkains

0006] Pat ent . Do t 1 bel di scl , i pitati l at i
aon LAY RN GISCLaS @ RATIOEINS SaTS NG BIPIATIN. CSEHMEDB) LAY SO PIRIA ¢ ne

P o1 2 ofasl LRI, FOAIAKON 9 iRAHRMR bk Ui, SherBA8 Md Mh U8R S

pl ati num griotp ne s and per two-stage neutralization and filtering
t 0 sepapddtmunebhdrutienium being difficuRabesepaiateunent 2 bel ow di scl oses

el oo %, oL i TSR e A U8 B
ai I owinoB G-0AR 4R LRI RC BB Whalletial 2h6SertisOINBRBsIalinMG and

rut henium froma sol'ution containing a platinumgroup via _ ) )
oxi dat i eathenatm lareseparatédantienigy wil begponst amimpwity pHSHTce: platisendtsedds  and

et oxi 40 SHTREY FOPRINYCCRR el iR UI-EE M1 Eed koo Redch Daatad =™
Several techniques for recovering platinum have been proposed in patent
20 documents, and these are introduced below. However, it cannot be said that these
patent documents offer an efficient recovery method for separating ruthenium from
platinum and recovering high purity platinum.
[0006] Patent Document 1 below discloses, upon precipitating platinum as an
ammonium chloride salt and extracting platinum, technology of adjusting the pH of a
25 chloride-containing aqueous solution which contains gold and platinum group metals
and performing two-stage neutralization and filtering to separate tellurium.

Patent Document 2 below discloses technology of eliminating ruthenium
as an impurity by heating ammonium hexachloroplatinate or platinum to a high
temperature in an oxygen gas airflow.

30 [0007] Patent Document 3 below discloses, upon separating ruthenium from a
solution containing a platinum group via oxidation/distillation, technology of adjusting
the pH of the solution, and thereafter using sodium bromate to transform ruthenium

into ruthenium tetroxide and performing oxidation/distillation thereto so as to



W2012/ 029379PCT/ JP2011/ 064096 3 separat e/ recover rutheni um
rF:at en';]I Docunent 4 bel ow di scl oses, upon form ng anmoni um

exac } , a method of producing a platinum pewge i a
di sper s?jgﬁgbsfjé%@l%?gati on agent in an angoni umpchl ori depsol u‘{':i’zgﬁ“ty%wggt ain
fine ammoni um hexachl oropl ati nate, and burning the amoni um
hexachl oropl ati nate at a | ow tenperature. [0008]Patent Docunment 5 bel ow
di scl os@eparaegacoNarirtihefiemi num recovery nethod i ncl uding the steps of

di ssolving plati o] L, sgr i,n i her t US|

product to react ﬁ\%ﬁrﬁ %&a%ﬁtl u%n (a:[ﬁ%ﬁ%‘}rvi d@gglg?%%’i gun&&ﬂ ‘F&nﬁﬁé’ dtmioRfum
10pr eci piexathigsplateater angethde ¢ifmddatings pltinomupoweaaioy Lsingpa dtspestien and
roasting the anmmoni um hexachl oropl atinate to obtain a plat i]pum srﬁon e.
Pat ent [S&RRIlEatON6 agENbN daR campinivac RRGIEgy seltian steoopialy fine ammonium

bl at | nurpcamhal ghiathae” Ay | B Ad LN SRFAONEF RUBRBOBRIABAHUAL of G cact

an anmmoni-u oride preciprtatin ecovering the product as
ammoni urtempeeatach| or opl ati nate, and thereafter recovering the platinum

remaining in the_|jquid by using ion-exch i i .
oo 91T el 8o 10 05, SIEDRNEE £ SRR BIR SRR desaidy

pat ent A e B et h K. 308 a0y e T oo nese
Unexani ribereRdteencausing i thet ipsad@etbitd ceemich nwitly, ar0eemM@1iowe chloride solution,
10 precipitating/recovering the product as ammonium hexachloroplatinate, and roasting

the ammonium hexachloroplatinate to obtain a platinum sponge.

Patent Document 6 below describes technology of dissolving platinum-
containing scraps in acid, thereafter causing the product to react with an ammonium
chloride  solution, precipitating/recovering the product as ammonium

15 hexachloroplatinate, and thereafter recovering the platinum remaining in the liquid by

using ion-exchange resin and activated carbon.

[0009]
[Patent Document 1] Japanese Unexamined Patent Application Publication No. H10-
102156

20 [Patent Document 2] Japanese Unexamined Patent Application Publication No.

2006-183099
[Patent Document 3] Japanese Unexamined Patent Application Publication No.
2006-161096
[Patent Document 4] Japanese Unexamined Patent Application Publication No.
25 2008-106349
[Patent Document 5] Japanese Unexamined Patent Application Publication No.
2003-27154
[Patent Document 6] Japanese Unexamined Patent Application Publication No.
2003-129145
30
SUMMARY OF THE INVENTION

[Problems to be Solved by the Invention]



[ Pat ent Document 4] Japanese Unexam ned Patent Application Publication No,
252008- 106349 [Patent Docunent 5] Japanese Unexam ned Patent Application

Publ i catyoro1im298293- 27154 [ Patent Docunent 6] Japanesepphe éw Bat ent
Application Publication No. 2003-129145 SUMVARY OF THE | NVE'ﬁ'Ié"ﬂ Br obl ens

to be Sol ved by the Invention] W)20121029379PCT/JP20é1/ 064096h4d f
d .t t invention provides a nethod of

BB ng r ecover3ARE o gie BPKEyIBIRIERPTHI e ion Boyidesc rsthog otanebing

i mi . . i - T L _ o
i oh bsaney BE AR Pt AR e syt ey R e im et BB AR B ibar 1
in a targepersdionp njcketnsilicar ged)thediheaWhidhlglloedc&gé rim:mgg@d? faoplaféinum fﬁl!bya

i i il i . i ends, sawdust, and surface
ar i g8 1ap b kB PR G Budk: FURPRBERL TGP aRiia AP U
Especi albyg (61 TING ol MaBhehic iRt fif SPRAGEDS! AUIMEES il Cs2ISAGAILLT de.
pl ati num al l oy scraps used for sputtering, recovery of high' purity'platinum
whi ch cawfaee rgrinsinD iserapaitgenaratedd im the apliquiwntimmmr?icesség)ft _au(‘:teta;1 dargdte
hi a, hi el d and at a |ow.cost. [Mans, for Solving,.the

B bl onbor gk e e Seleiidn Repaiite Pibenbis CoReifrs i bl PRYM BRI
recover ycrapt hasdi foe lspditeang heecolveRs oPhighi SRl \WI&kh in RURER Ham fé k@¥sed in
containing rutheni umin aqua regia and elimnating residue, thereafter
causi ngp'é‘gf‘%!”\/\ﬁft‘qi\ PplFtinHIEetaig éargeheaeibe achiewed ateohighnyiekl and dé a

1ol uti oy Qodieact so as to deposit chloroplatinic amoniumsalt, and
reduci ng tﬁ% chloroplatinic ammonium salt to obtain a platinum sponge,

wher ei n[NMéansafdr@obiing tine Broblemsdi ssol ved therein and the ammoni um chl ori de
solution are caﬁed to react at a tepperature of 40C or higher; 2_02) The
hi@H urity pl at'iNGREPERIODPEEHIRPIRYES:cor ding to 1) above, wherein a

oo ! BRI bl SEP A AL PSSl
platinum alloy containing ruthenium in aqua regia and eliminating residue, thereafter

15 causing acid with platinum dissolved therein and an ammonium chloride solution to
react so as to deposit chloroplatinic ammonium salt, and reducing the chloroplatinic
ammonium salt to obtain a platinum sponge, wherein the acid with platinum dissolved
therein and the ammonium chloride solution are caused to react at a temperature of
40°C or higher;

20 2) The high purity platinum recovery method according to 1) above, wherein
a platinum concentration of a liquid resulting from dissolving the platinum alloy
containing ruthenium in the aqua regia is 15 g/L or more; and
3) The high purity platinum recovery method according to 1) or 2) above,
wherein a ruthenium concentration of a liquid resulting from dissolving the platinum

25 alloy containing ruthenium in the aqua regia is 6 g/L or less.

[0012] The present invention additionally provides:
4) The high purity platinum recovery method according to any one of 1) to 3)
above, wherein a ruthenium content as an impurity in the platinum sponge obtained
by roasting the chloroplatinic ammonium salt is 2% or less;

30 5) The high purity platinum recovery method according to 4) above, wherein
the ruthenium content is 1% or less; and
0) The high purity platinum recovery method according to any one of 1) to 5)

above, wherein the platinum alloy containing ruthenium is a scrap of a magnetic



3) The high purity platinumrecovery nethod according to 1) or 2) above,
wherein a rutheniumconcentration of a liquid resulting fromdissolving the

pl ati num,B5§iepy39nt ai ni ng rutheniumin the aqua regi aJ?Cﬁ-/‘%ng./oé)Jogbess
[

[ 0012] The present 1 nvention additionallsg provides:

plati numrecovery nethod according to any one of 1) to 3) above V\/ner ein a
rutheniumcontent as an inpurity in the platinum sponge obtained by

r oast i ngnatgEatargstopndseipip mamfeﬁowvgatetfro@ theessran iss¥d% ogyighes. hi gh
purity platinumrecovery nethod according to 4) above, wherein the

rut heniumcontent is 1% or |less; and 6) The high purity platinumrecovery
et hod $Effectdifiige Irvemtipnpne of 1) to 5) above, wherein the platinumalloy

cont ai ni ng rutheniumis a scrap of a mag netic
W 5813/ 029379PCTT'3¢>@®€1%F6621W§'® Yigtdsy @ eﬁupﬁapgeffectaafdbanal ahle darmlimiedeer y

rat e frwnhtaereﬁ,%a& éé.ﬁqdp‘%@;{erseeéa géb%raﬁf t;ﬁf-&ﬁfatn Oéoﬁrée‘? prep lsnlc%ﬂlélci he

present 1 nvention superior effect of 'bei |m nate, wth
a rel at ithellige swhrph degooEe fjudesbil &, plathnwmammtammgptergetl savap (eperktetbrget)
silicon_and the {;e .wWhi ch becone i ncl udeg in arpp%%qslnum ontainin target
scrap (égemefraﬁaa ?r%roru@escrapesu@ &si Y 8pds Uls 288 rase g dinghds,

sawdust sopihd GUREMEE] HuriMY! ik FFOMRTIOACPRIRSE LrULlitG: e raﬁal%ﬁ.aenuy

process of such a target, Iclently separate, fromplat

r ut heni eapacate, fsbax pfalinmug‘r owtheniemeas a prataiunegroup tehemeft nagtamedmmﬂtaeri al
Arget TALLED DESCRI PTI ON OF THE | NVENTI ON [ 0014] The present invention

#orgrmsp%r@'&m%t?rg%r%% scraps containing platinumand rutheni um and

additional |l y cont ai ni ng cobal t, chr om um copper, iron, nickel, silicon and

the like as inpurit eIerrent ua regia is used as the acid for

di ssol ving the scr Al @ PTa@M@FcHrhEaNVEWéQ%ed for dissolving

the scraps, for instance if hydrochloric acid is used for dissolving the

scraps, the dissolution will be inconplete. In addition, hydrogen wll be

genenat ed; whi clThes meposisimidntivy re@BY diggivesxipl @8idNscraps containing
15 platinum and ruthenium and additionally containing cobalt, chromium, copper, iron,
nickel, silicon and the like as impurity elements. Aqua regia is used as the acid for
dissolving the scraps. While other acids can also be used for dissolving the scraps,
for instance, if hydrochloric acid is used for dissolving the scraps, the dissolution will
be incomplete. In addition, hydrogen will be generated; which is a possibility of
20 hydrogen explosion.

Sufficient dissolution can be achieved by using aqua regia, and there is
an advantage in that there is no danger of the hydrogen becoming diluted and
exploding since nitrogen oxide and hydrogen are simultaneously generated during
the dissolution. When aqua regia is used, while platinum will not dissolve easily at

25 first, platinum will gradually dissolve more easily.
[0015] After dissolving the platinum-containing scraps in acid, impurities such as
tantalum oxide (Ta>Os) and boron oxide (B203), as residue, are eliminated.

After eliminating the residue, caustic alkali such as sodium hydroxide
(NaOH) is added to the solution containing platinum, the pH is adjusted to be 3 to 6

30 to achieve neutralization, cobalt, copper and the like are precipitated as hydroxide,
and these are filtered and eliminated.

When the solution contains palladium, hydroxides of cobalt, copper and

the like are precipitated and eliminated, and palladium is extracted via solvent



Sufficient dissolution can be achieved by using aqua regia, and there is an
advantage in that there is no danger of the hydrogen becom ng diluted and

expl odi R i Lt rogen oxi de and hydrogen are sinulta ted
during t\/ﬁgﬁ%{lﬁz@g%ﬁ%i on. Wien aqua regiais used, while pla ‘?Jﬁéﬁnggméﬁgénot

di ssolve easily at 25first, platinumw || gradually dissolve nore easily.
[0015] After dissolving the platinumcontaining scraps in acid, inpurities
such as exiiachorum Afterpaladinosis exitrdied oteosxttreteBradRdivas is sybiggblo fpek

elimnated. .. : f t. | o Walo I 1St | ' h
s sod; GRASIRHR RREBE PR MR ESERNEH" 0uRE IF reflyBe Ay
the pH iredaslhg agedt suchas ytimAnS9b asas heener zetiyh Purizppaibtiumapange. copper
and the like are_precipitated as hydroxide, and these are filtered and

el ilG9iGlat ed. Subsequgsdly, theeagidIWith piatingmt dpsrivedtheiginuand AP EOXPABEN of

cobal t, r 1 he like. ar recipitated a I m,nat a ium
S ot 1 SORIRE, SO0p0c A" Vadlsel 050, bt o0t Tk abBR Bt M pebA
After paldxadhloroplatireater @NHBPtCRE ceystalact &d thvalformdioing icassubigsicdbly oatpae k
extraction wth ammonia, and the pall|adi um containi ngh{qlriéi d is reduced with

a reduci'fgiadgahdisgselvad dae piatingm W@%da@_thﬁ AELBVM &NIIGR Sty pal I adi um
sponge. [0016] l@HﬁgS@é%%Montk*ﬁ%mﬁéﬂl%eﬂg‘tb@d@ & B LS SEN 1¥fde 5OBFiSH o and

an anmoni um chl ori ['ution are ca to react so as to precipitate
ammoni uthdagaeahegioplitat platinem( diskElyePtiiejn, drutsviaers this fechiqieis@dopgdcase,

05 b bt iSiebnlciBbiutahg HEtrial” BN el 8 el b ThatapRd o
anmoni ur@a%ltjr*;qaliﬁsi%héﬁbmén@narb%ﬂs@wemmath@@gigﬁnmﬁ fenPAias iMtHe 6I566M wad the

therein, b en this technique is adopted, anmoni um hexachl oropl atinate
becones yiald dof pdinuatdealegiosateiot be deposited easily; thus phenonena are

b d in that,pl ati . i i. - . iel. f i
Got8riior atos. 't APEEIRIN HETReT Fo derkpSe 3R o @AM ANS, X 8 thedal B
it is igerthariquadeditthal gissaladrtheipatidiat toltisamveshitiectibridd solatior. t he
ammoni um chl oride solution. 15 Subsequently,

y, the anmmoni um
Kexachl or opl at i navlkesequarly? theeae)mepipst hexaghiorniainale @ElekPds) SHEAL ar e
r oast ed : 0 i ' Pkl t : it
Consean i 08 drcoflfind Rodfd 21d BeDed sy RRLENSRSR S sty
can be misthues egoagea Copbeyuaitly, the hietd obplatinuel reasheploF YearitbbighThueity
foregoing process |s a nethod that  is %iédscl, sed i n.P?tent %cu n(i 6.|.
devel opdPBYMEINKRE 1RsPuRTA 81 avhichh Vield vl Rarriatiely Rimp RetEedor Y the
APPL T canb BRIy BrddiSs R EFmElHPhat ¥dischostl iRMPAEhEDbClREAY 8 devBR gAY Of
hi gh purrty plfatinum
20 Nikko Materials, which is the name of the predecessor of the Applicant before the
name change, and is an efficient recovery method for high purity platinum.
[0018] The problem is that the separation of ruthenium is not considered in the
foregoing scraps. This is because the separation of ruthenium was not considered
a major problem since the addition of ruthenium for forming a magnetic film or as a
25 constituent element of the target was not being conducted generally. Nevertheless,
the separation of ruthenium is an urgent necessity under the current circumstances.
Meanwhile, since ruthenium is a platinum group element as described
above, it cannot be separated from platinum easily. The present invention provides
technology for easily and efficiently separating ruthenium from platinum.
30 [0019] The high purity platinum recovery method of the present invention
includes the steps of dissolving a platinum alloy containing ruthenium in aqua regia
and eliminating residue, thereafter causing acid with platinum dissolved therein and

an ammonium chloride solution to react so as to deposit chloroplatinic ammonium



[0018] The problemis that the separation of rutheniumis not considered
in the foregoing scraps. This is because the separation of ruthenium was
not consj jor problem since the addition of ruthgn rm ng
a rragnetwg%?ﬁ%n%%g?&as a 25constituent etenment of the tar get/JFi\?ghsT/%Afdbgei ng
conducted generally. Neverthel ess, the separation of rutheniumis an urgent
necessity under the current circunstances. Meanwhi | e, since

rut heni walti @nd fdacingu they chigsopladirisnamazonieicsalbde Aainea platidigAneronge.

epar at ed from pl at i num Ly, I t] OV .
For casiTyanaBray P Fathube i PR DHE SR e dferdssn8esy”
The hi gharegaubyd B pdddt anarterpesatireei A0 of higherpr esent invention incl udes
the steps of dissolving a platinumalloy containing rutheniumin aqua regia

and el i ninating Y\&dledhere isapepatievlag dudy ingthec Hapa mitpfathentemraraknevéd
therein ] ' ol Ut RAE e [ -

chi or opI BT ES SRTHREE fyBbkbRtB0l bl 0PR 50688 AR FRopution
reduci ngideBenatlevaporitat i ni c anmoni um salt to obtain a plati num sponge,
wherein the acid with platinumdissolved therein an ? amoni um chl ori de

! d th
soll@eflon are cauledoyld PEasadathal ¢ WRplor 4b%ir RrOSPSS08T APIRNKgeNe sponge,
Whi |l e there.) } a I it kB4t h Mif i Of i t e,
't coul qepiehior, BERRLEY ndy Bl uba Mo B B e R A D e
sol ut i onutheesumptndvineoirderded G@pafdtioncoalld bet bei realined., Npvedhelres,pbvcess

P Do it tepTeidhie b et APt 2ot nBE et to U Ry SR 6>
not be rgaldigffiim Ne¥&IdrDabes fmplel, ahdiis basambepdsimertatratacdthaeoatent 10

to 20C or so higher than ordinary tenperature, the platinumrecovery rate
i mpr ovedateadfdrutherendmihe pitinbesaly 1 Eigyeas ae exisameht unexrectd resueni um i n

the platinumsalt. This wa ext Ly ed r : -
Sy B b o R, AR LB gL BIPEER A Bitbbng, KARRHab0e
amoni ugrsAbhiAN Gakdrd BbtgniAgRd platihum Sponge is 3 Rlatiledt sinedly aridpfficieshd
efficient production process, and the separation of ruthenium bbﬁcarre
possi bl @raductivrexreersonand thee seprElion @t BERARILBYPecame possibleygs| ant i s

may app i . i hed above, it is difficult to anticipate
this rege%%r{is?%rﬁgf g{ed%ﬁ%?'ﬁgte eclz(% was obt ai ned. [0022] Moreover, with the
hi gh purity pl ativHile thicmesr sppedrhiodbefirmple, psedestribed abiaveeittis afifficult to
preferably, the platinum concentratign of thl]?}@l iegjui d resulting from

di ssol vigitictrate Bliaresiinaad a9 aomiGeieHgVauetenIssm i n the aqua regia is 15

?/n rog%sm)r €. Thigdg &&Cmetﬁehﬁpyoﬂ?%#ﬁ%gléléﬁn% feldBv ety I :e'EHHH Shltie Prédent

e and the platinumrecove romscraps w deteriorate (to
bess t hanvefiigh, prdfetaidy, hatplatimans cooeentratianoof the lqedlesdlting frevglissaiving 5
g/ L . The platipumcontent rate in the scraps.i§ usually 30 wi % or
R gher , tBA®IateR 3R CoTANRO U WBah Jon Aehadga Pot B AaER Sor RaE
condi ti Qga 58P 5EILbITLEHRCSBERG Kt Wil ihdBaSelantitRe pharem®feddvery rate

concentration that becones considerably greater than 15 g/L; the =
concent rfedm oscraps | wilodetesioratee(towless ten B8Yasdf thee platidiie tcanseatrplieRdsin a

| arge vol yne wat er . ver, in-cases where the rutheniumcontent rate
i s high rSHHC?CﬂLP_ lﬁﬁﬁ?ﬁ‘%ﬁg\ﬁht ent rate is relatively low, and the
goncentrati on W Trhe idtintglcowtek reifd-inahel scrapd isMislialyudd et dohigher, tare,
scraps with scraps havi ngl a high platinumcontent rate and dissol ve the
scraps iwhenyif®e serps. are dissolved in aqua regia under normal conditions, the platinum
concentration in the solution becomes a concentration that becomes considerably

greater than 15 g/L; the concentration will not fall below 15 g/L unless the product is

=0

diluted in a large volume of water. However, in cases where the ruthenium content

30 rate is high and the platinum content rate is relatively low, and the concentration will
fall below 15 g/L as is, it will suffice to mix the scraps with scraps having a high
platinum content rate and dissolve the scraps in aqua regia.

[0023] With the high purity platinum recovery method of the present invention,



[0023]Wth the high purity platinumrecovery nethod of the present
i nvention, W?2012/029379PCT/JP2011/ 064096 8 preferably, the ruthenium

concentr, ébé)@c%gﬁ %e liquid resulting fromdissol ving tB%TPJF%bWb@O@{S' oy

cont ai ni min the aqua regiags 6 g/L or |ess

addition to the foregoing reaction tenperature being affected, this is
because rutheniumtends to easily enter into the deposit when the ruthenium
concent rpiefemablgxttf@dstheng.lm Cdmte@itr(aé@nmf tr@/\bqwdh@sulimlgeﬁpnmd@@ﬁb/m tR& i on,

requi r e oY sersinind frinegfim 4 K ARG ERTe 18 T B Concent rat i on of

the Iiquid. [002¢)] Bagieenad fheefaréqying rteaeudm gémp@ratuse peRig Bfisttedc ey
met hod of the present invention can cause the rutheniumcontent as an

i mpuri twacausmgtqﬂnmlumuﬁe@cﬂmﬁgeeaw emters 'fH@t Hienstepegitr whehi e rwdenium

| oropl atinic a ni_u
gdl ti or?onPﬁ'%tr Q%ﬁ?eefrarﬁléﬁﬁ lr onl?' eF@]fbevéerqgg6Pﬁ{éﬂh%%r%8é§%§%tlaf§?gh% 99%
or hi gheyith eitersailnpeffiet. angﬁaéle@,snmmualabdwatrgmt isordcmiiretinginee plilatiomum
al I oy containing ruthenium The present i nvgntl on provides this kind of

h| gh purvil QODV&'{”WQIW?F@@oﬂ'éwwﬁé?torﬁ@&nt@ﬁorﬁ obve mpl es] The
iq%‘?{]he' nvent | 0|$aééd Wt @b%h@eﬂ?égﬁﬁ@ﬁj Ry ‘Fat friRlnh P8k ngm@m&s of Ned e

se Exanplres are scrl bed ting the un standi ng of the
pr esent prayentt moentmﬂdahh&aweemtuthenmm iconteérng asoan| |mthr|é3d myhe matlnum

| | th 20words, th
Ghau ng SpRNBRLWEICk o tiniaetiky ebling da chiERpRReRrRBuinisaT I e 2% bP°
speci T gadd g e[\%(ﬁzﬁfo &r5888P! B dddition, the presdnit ifvetiphecah acﬁﬂév’rwa pYtireuim

magnetic naterial target containing platinum cobalt, chrom um and
r ut heni uecowaTy ratiessfcd9% cbri glaefUfomesrapsatia neagnelic materal tafgeleataingig@ ¢ he

resultln rodu was di | ut ed wat er, to_ 0 u KM

havi ng & ?}Fw r%tﬂycﬁ%t@m"?%trpm‘?anmsoﬁ-gf Lp%?ggﬁtirh\%?wgﬂl %%R/%ncerﬁ? Rlaﬁdl gﬁ of
5 g/'L. high purity lafl'rhlﬁn%b'@vérgghé‘théal ution and anmmoni um chl ori de were caused
to react at 45 (?to obt ai n | oropl ati ni c anmoni um salt ((NF14) 2Pt C16)

¢Fystals. Subsequently, 30 the crystals were roasted at 800C to obtain a

pl ati num spo , and the platinumrecovery rate fromthe aqua regia
sol QP%5B¢EX§ﬁ6°qgﬁe rut heni um content rate as an inpurity were neasured. The

results are shownhé prdgdnténiention is now explained based on the following Examples.
Note that these Examples are described for facilitating the understanding of the
present invention, and the present invention is not limited by the Examples. In other
20 words, the present invention is only limited by the ensuing patent claims and the
technical concept described in this specification.
[0026]
(Example 1)
In Example 1, scraps of a magnetic material target containing platinum, cobalt,
25 chromium, and ruthenium were dissolved in agua regia and residue was eliminated, and
the resulting product was diluted in water to obtain an aqua regia solution having a
platinum concentration of 30 g/L and a ruthenium concentration of 5 g/L.
The aqua regia solution and ammonium chioride were caused to react at
45°C to obtain chloroplatinic ammonium salt ((NH.).PtClg) crystals. Subsequently,
30 the crystals were roasted at 800°C to obtain a platinum sponge, and the platinum
recovery rate from the aqua regia solution and the ruthenium content rate as an
impurity were measured. The results are shown in Table 1.
[0027]



WD2012/ 029379PCT/ JP2011/ 064096 9 [Table 1] [0028] As shown in Table 1, the
p: atinumrecovery rat edreached 99.5% and the rutheniumcontent rate in the
pl ati nu ased to 0.5 w% This ruthenium cont fogi ent |
decr easg&dé?dh/&ggf e recycled platinumgs a target. Nbrgg\t;g\ﬁéjsﬁbgmbg Y
pl ati num purity and rutheni umreduction could be achieved as long as the
reaction tenperature of the aqua regia solution and ammoni um chl ori de was
40C or hTalert] Note that there is no particul ar Iim'tation to the roast

terrper at ur e—10and—rm= fray be aul thst CL,.I as llccucu, fa—the—tet 1 L,olpdbl e of
normal | y obt ai ni ng a pl ati num RIBOMHYE rReQvans r%fietl tF‘é{F'F:‘ ’ﬁ f?ﬂ&é@te

hereinafter the same. [0029] |(Exanpl %) in the wamum%t (2\{1%§cr aps of
a magnetic| matergal farget containinggpf ati num| cobalt, gpsom um and
rut heni um ! da—r-ega—and—resirduve—was—eHm-nated—and t he

resul ting producExaaeledi | uted in wat &-%o obtailn an aqua G&gia solution
having a p|l ati numé}ﬁ)ﬂg@nt ratl on of 1&9@’ L and a rutheni um, roncentration of

3 g/ L. a—sotttten—and—amontum-—ct ride—were|caused
to react at COODAVE&HBEIRE &hl or opl at®f ¢ ammoni um sal t . Ha$;d the deposited

chl or opl at]i rmoenp%(aat.v@rgmmp;msal t was gogast ed atf 800C to aghgain a platinum
sponge, ang—ttre pl ,'J.LI TOTIT 1 y 1 d ronT e —agqua [egif.ﬁ_.bm gtrtomn and t he

rut heni um &W‘éﬁ?ﬁ’ tv&t aH’SPIea IrT'[)UrI'[\?i“lj\/a:\r(3 neasured. The Yesults arelshown

in Table 1. [0030] As shown in Table 1, the pl ati numrecovery rate reached
99.3 A, and the ruthenium content rate in the platinumsalt decreased to
0. oy % This rusdenbwm iaSTalstertt, eind pmmuaufédaviee;ntdtg rdachnemsaécﬁ%pam&e he

ieﬁfKZ'n?Sws‘?wlefé‘&hn%‘i&%‘a?&eﬁaﬁé‘ﬁrbﬁﬁea@%@%%éts sroary (OB RendtipRRenium
vozo12; SIS pee? SR ELHRE 6 s B (PO RENER MIAHRE 2o a target

Moreover, similar platinum purity and ruthemum reductlon could be achieved as long

as the reaction temperature of the aqua regia solution and ammonium chloride was
40°C or higher. Note that there is no particular limitation to the roast temperature
10 and may be adjusted as needed, and the temperature capable of normally obtaining

a platinum sponge may be arbitrarily selected; hereinafter the same.
[0029]
(Example 2)

in Example 2, scraps of a magnetic material target containing platinum,
15 cobalt, chromium, and ruthenium were dissolved in aqua regia and residue was
eliminated, and the resulting product was diluted in water to obtain an aqua regia
solution having a platinum concentration of 18 g/L and a ruthenium concentration of 3 g/L.
The aqua regia solution and ammonium chloride were caused to react at
90°C to deposit chloroplatinic ammonium salt, and the deposited chloroplatinic
20 ammonium salt was roasted at 800°C to obtain a platinum sponge, and the platinum
recovery rate from the aqua regia solution and the ruthenium content rate as an

impurity were measured. The results are shown in Table 1.
[0030] As shown in Table 1, the platinum recovery rate reached 99.3 %, and the
ruthenium content rate in the platinum salt decreased to 0.3 wt%. This ruthenium
25 content was sufficiently decreased to use the recycled platinum as a target.
Moreover, similar platinum purity and ruthenium reduction could be achieved so as

long as the reaction temperature of the aqua regia solution and ammonium chloride



[ 0031] (Exanple 3) In Exanple 3, scraps of a magnetic material target
containing platinum 5 cobalt, chromum and rutheniumwere dissolved in

aqua re%éz&r}?bz:ggfé due was elimnated, and the resulti n@o&?ﬁﬁ%méfﬁ%

diluted Tn " water to obtain an aqua regig solution having a platinu
concentration of 16 g/L and a ruthenium concentration of 5 g/L. The aqua
regi a solution and amoni um chl ori de were caused to react at JO 50C to
deposi t Was 40 6pPabighet armoni um salt, and the deposited chloroplatinic

a gﬁun1salt was roasted at 800C to obtain a plati numsponge, and the

pl ati numrecovery rate fromthe aqua regia solution and the ruthenium
content(Eé@@pE%3gn inpurity were neasured. The results are shown in Table

1. [0032] As shown EQarI]?EI 9 écrgﬁ;teoﬂog%éﬁmc{ AR R Malt o AR p/28ndm%

and the is ruthenium contént e In the platinum sa ecreased to 1.7

vit % Thicebalt bRririomt oandnutheasureuivere idisediyed ét reepme degia arsk residue ewggl ed
pl ati num as target, Mregver, simlar platinumpurity and rutheni um.
reduct i @H”E"(‘)%PG’ ngfﬂ?ﬁl S 'ngpp'g’é}urlé]bﬁ‘@sag'“ﬁﬁg 'Pe"&gﬁefaﬂ_qtgﬂﬁe?'&tw 5192 he
aqua 1 egioftipfl Hevir]'a PRatirITRBhEEMFAN T biOfs YRSartP& rathemii @onceftratibst 5
(Conparative Exanpl e 1) Scraps of a magnetic material target
cont ai nighg pl ati num cobalt, chromium and rutheni umwere dissolved in aqua

. g 2 DAL o by o (
tater to obtain ohe agua Pl soiCfen ARE, ATGTEH ST oD st 8 on
of 12 glshe@nth aidpdisiteBhlgrosiansenamaioimokal, &id. then déf?sitedeaﬂbrm@mﬁ@,

the platinum concentration was |ow and | ower than the g/L of the present
i nvent i @mmonium salt wasTigastesdiat B8QiG te ebtain énplaiaumriRemoenaeH Itee iPirtinket e

Gapost t SRR rafl LBRFRS SERORdA MR ol Ber AR PoBft e& SR A

pl i’iti nUWEQgﬁ?gﬁereaﬂdaL‘m@dm athengsulte ary ehywn &t Fableot t he aqua regi a
solution and the rutheniumcontent rate as an inpurity were nggsure
e TR0 2

[ 008% The resul tAS §hewsHBvIRRIH 1T BlalinURSTesRYGS 199-€né: AGR e um
%522012/ Q&ﬁ%mjgr?go\ﬁf%ﬁ%gé)%g%Bﬁinﬁﬂ?%@ﬂtdé&éé‘sédﬁd her phait | AHR $@hknium

creased to O. an eni um content satisfied the conditions of
t he obj eohtorft whe pufficEmtlyi deergdsed, tdusse Hbe prextyicledmplatoorer gs rat target.

deteriorated to 96,0% It was confirned that a | qw platinum concentration
s unf aldRTEAVE SRS PlatiguEPHER RS THHENHIM PO bEaVE RE pSRiEVEd so%as
long as the reaction temperature of the aqua regia solution and ammonium chloride

was 40°C or higher.
20 [0033]
(Comparative Example 1)

Scraps of a magnetic material target containing platinum, cobalt,
chromium, and ruthenium were dissolved in aqua regia and residue was eliminated,
and the resulting product was diluted in water to obtain an aqua regia solution having

25 a platinum concentration of 12 g/L and a ruthenium concentration of 2 g/L. In the
foregoing case, the platinum concentration was low and lower than the 15 g/L of the
present invention.

The aqua regia solution and ammonium chloride were caused to react at
70°C to deposit chloroplatinic ammonium salt, and the deposited chloroplatinic

30 ammonium salt was roasted at 800°C to obtain a platinum sponge, and the platinum
recovery rate from the aqua regia solution and the ruthenium content rate as an
impurity were measured.

[0034] The results are shown in Table 1. As shown in Table 1, the ruthenium



5 [0035] (Conparative Exanple 2) Scraps of a magnetic materi al
target containing platinum cobalt, chrom um and rutheniumwere dissolved

i n agua W‘g%ﬁ(@%?é esi due was elimnated, and the resul bb&gjp%ﬁ)ﬁb&bggvas
p

diluted in wa 0 obtain an aqua regig solution having 10 a platinum
concentration of 48 g/L and a rutheniumconcentration of 8 g/L. In the
foregoi ng case, the ruthenium concentration exceeded 6 g/L, which is the
upper | icanterdfratehé e satnunm el degieased to 0.6 M%r@datilsﬁaruthgmantépmeinbn

and a e (]S inic
ammn%gggﬂ%oc wigdé cﬂﬁd't%pgi 'atﬁgdggj%?’%rog;ﬁgt ?L\el% Q‘rg: 'Q\?r?r@gq%u nq) Llistaﬁ{zil %aés?mrugliast ed
at 800Crécov@hy ardie adpieriorateth 3909§9% andt tas peaiflrmen rteao\eripwr platinunom
the aqua regia solution and the rutheniumcontent rate as an inpurity were
neasur e§ONCONBH|OMME WEaYprablessiace Halatenioratesming platinm daeRyery Ratfabl e 1,
whidogs) t he pl ﬁtl n:Jm recovery rate was high at 99.5% the ruthenium
content ate in.t afipum 20salt increased to 2.3 W% It was confirnmed
that a Néﬁm%?%ﬁﬁgmet% ntration in the aqua regia solution is

unf avor abl e. [00§c?da 6CRPar #hé t@‘arﬁﬁie‘?la@ta%éla%n‘?émﬁm g"BIaRiUrE, neduRit al

target containing p Pat i num co chromum and rut “hent um wer e
di ssol vebiramiuagyuand eghanunuwe@slohmlmlreaqm fegiadincaresidugewiag iiminaigd,

b1 at i nu CaRE srev s plode s MR e Ao Andf e B By

The aqua pl@ghamS@énﬁemtuancbfmw larﬂiucéllr@uhedmm\mmcenmamm bb 8rg/aict Imthe0C
to deposit chloroplatinic ammoniumsalt, and the deposited. chl oropl a[II nic
r

amoni uferegPiNgnRase; éla%tr@fbeatur@@oacwrei&rhexpe@dﬁﬁaﬁ BAuWRIBR igthe wprert

pl ati nu r omthe aqua regia solution and the ruthenium
content%Fg'feCBPa{t%eé#nﬁgﬁugﬁ were neasured. In the foregoing case, the

tenperature for tl@elaqug réb@ ﬁﬂuﬁom egdaaramiamtummhmweawermwcame:mtooremato
react did not satisfy 40C or gher, which hs a condition,of
v aes Ot g

02012/ 5@@@7@@@@@0@@6@@@%%9%@@% s WPSEE %%mg@aﬁt{”;ic are
ghown i 1 JaBh et safivatO43tdd at 88b& 1o oBBih & pilfinum sponge, and the platinum

recovery rate from the aqua regia solution and the ruthenium content rate as an
impurity were measured.
[0036] The results are shown in Table 1. As shown in Table 1, while the
platinum recovery rate was high at 99.5%, the ruthenium content rate in the platinum
20 salt increased to 2.3 wt%. It was confirmed that a high ruthenium concentration in

the aqua regia solution is unfavorable.
[0037]
(Comparative Example 3)

Scraps of a magnetic material target containing platinum, cobalt,

25 chromium, and ruthenium were dissolved in aqua regia and residue was eliminated,
and the resulting product was diluted in water to obtain an aqua regia solution having

a platinum concentration of 30 g/L and a ruthenium concentration of 5 g/L. The

aqua regia solution and ammonium chloride were caused to react at 30°C to deposit
chloroplatinic ammonium salt, and the deposited chloroplatinic ammonium salt was

30 roasted at 800°C to obtain a platinum sponge, and the platinum recovery rate from
the aqua regia solution and the ruthenium content rate as an impurity were measured.

In the foregoing case, the temperature for causing the aqua regia solution and
ammonium chloride to react did not satisfy 40°C or higher, which is a condition of the



pl ati numrecovery rate was high at 99.2% the rutheniumcontent rate in the
platinumsalt increased to 3.5 W% It was confirned that a | ow tenperature

for cauwﬁgmtz/l&gg%la regia sol ution and anmoni um chl ori[g%gg‘?&gmoggl y. in

unf avor a Sinceé 1t increases the rutheni umcontent.

addition to platinum cobalt, chromum and rutheniumas the magnetic
materials as scraps, it was possible to elimnate nost of the nunerous
ot her i ppesentiivesrdiooh as copper, iron, nickel, silicon and the like that

result fromthe 10 m]ll ends S nd suyrf rijngi cr i si ng
dur[qoﬁﬂ t he pr odutl?(i3 Jﬁsﬂb%caé'gss%(?ﬁﬁqﬁaﬁ-a@? ibn?‘% %ﬁﬁggp1naﬁ-:a§83msl’an %tmé

pl at i nump|atirking rédovey shteivigs Righhatodg.Dby the atthermnt eanterd ré@%n the platinum

Mor eover, it was al so gosm ble to yield an effect of being able tq reduce

rut heni $@lt ingieered do B § Mt tlt wasseqniiraed thabm Ipwaliemrarature Sphcayging the

f or egoi e i pLii i : i i ;

cont o iy IRGR Sollfio gl rfmDE B i {THAE LrRNGEbR sihéd Hihcreases
expl ai nithg rithenihesentent.nventi on, the present invention can be simlarly
applied to scraps containing ofher inpurities | ndust.ri al licability]
20[908940] The pr eémrdm\hedmaﬂd'wbmgpaangnbwa ’ ‘élf‘ﬁoé‘&'l"”bfa'@gﬁp%@er%rlnea? 0
el i mna i ; i i ol : i !
Cron it SYAGtE, MBSt S R RS BSFble KPERhinate AT The FORRIONS
m |1 endsghersiavpluities sacth asicbpper, groinndiokg!, ssilicapsangd e dke dhatuieskly frame the

roduction process of a platjnumand plati numcaontaining tar f in
g(but ter inﬂ'g ,engﬁqs?‘@é'éﬁe?,ngéﬂ*'rgé‘cﬁi%wgmi?ca?%la&ﬁm&éqr{@ W?ﬁrsﬂﬁﬁ%ﬁ“g%ﬁ be
reused gy &'@Fq&u%&éirﬁg BILARER! RN HISh I ajieRUBT dBtaRMVEhighsigatty t he
present 1 nvention also yields an effect of being able to reduce ruthenium
whi ch i platiuin readheddd9%i cult to separate fromplatinum using a relatively

sinpl e nethod, the g%@?&iyv%ﬁn\éf%Lhﬁ#‘sﬁlggo%&wQ?eﬁe@?&h?ggbﬂ?%ﬁitéirgﬁg&”

for recovering hi 85 W cost and a

V02012/ 083 7RARGTHARROS BREADRSsdiRrSledM dlatiiigh purity platinum recovery

met hod including the steps of dissolving a platinum all Or{ cont ai ni g
tut heni um i n aqué thegferegaimgedesaripdionnyilessaaes of e magnedic ©a I%g "9et o

ith plati 1 di d - | - . e .
so st SoaliileB TafhYFG chaRl o A R MU RS SEaTa EpRihiAg theac
chl or oplpéédHitdn eentm, tihe pedderit inwetiahream ipé airhitariy apuiegeto stiepecontainingici d

wi th platinumdissolved therein and the ammoni um chl ori de solution are
caused ta@hedgHUrEieSa tenperature of 40C or higher. 102. The high purity

pl ati nu f according to claim1l1, wherein a platinum

concent mé{dﬁgﬁ}égf%gnﬁlﬂﬁ% resulting fromdissolving the platinumallo

e®ndoadni ng r ut heMhepresenthiavantien yietdsaai supksiogeffeot ofrbeimg able to eliminate,
with a relatively simple process, cobalt, chromium, copper, iron, nickel, silicon and

the like which become included in scraps such as mill ends, sawdust, and surface

grinding scraps generated during the production process of a platinum and platinum-
containing target for use in sputtering, and recover, at a high yield, high purity

25 platinum that can be reused as platinum or as a target containing platinum.
Moreover, since the present invention also yields an effect of being able to reduce
ruthenium, which is said to be difficult to separate from platinum, using a relatively
simple method, the present invention can provide a method that is useful for
recovering high purity platinum at a low cost and at a high yield.

30



3. The high purity platinumrecovery nethod according to claim1 or claim
2, wherein a rutheniumconcentration of a liquid resulting from dissolving

t he pl a%@émg;q??gté)y containing rutheniumin the aqua rsgirﬁ!Piz?H%&{(/)be or

| ess. purity platinumreceyery nethod according to any one of
clainms 1 to 3, wherein a rutheniumcontent as an inpurity in the platinum
sponge obtained by roasting the chloroplatinic ammniumsalt is 2% or |ess.
5. The high purity platinumrecover yChBIM8d according to claim4, wherein
the rutheniumcontent is 1%or less. 6. The high purity platinumrecovery
met hod according to any one of clains 1 to 5, wherein the platinumalloy

cont ai nifng r ut heNinigA parity FEtIRIM PEcAVaTRBREthDE irﬁ@b@ih'ﬁdhets@éwbﬁ digsslviag a

plati numrecovery rate fromthe scrap 1s 99% or higher, _
platinum alldy containing ruthenium in aqua regia and eliminating residue, thereafter

5 causing acid with platinum dissolved therein and an ammonium chloride solution to
react so as to deposit chloroplatinic ammonium salt, and reducing the chloroplatinic
ammonium salt to obtain a platinum sponge, wherein the acid with platinum dissolved
therein and the ammonium chloride solution are caused to react at a temperature of
40°C or higher.

10 2. The high purity platinum recovery method according to claim 1, wherein a
platinum concentration of a liquid resulting from dissolving the platinum alloy
containing ruthenium in the aqua regia is 15 g/L or more.

S The high purity platinum recovery method according to claim 1 or claim 2,
wherein a ruthenium concentration of a liquid resulting from dissolving the platinum

15 alloy containing ruthenium in the aqua regia is 6 g/L or less.

4. The high purity platinum recovery method according to any one of claims
1 to 3, wherein a ruthenium content as an impurity in the platinum sponge obtained

by roasting the chloroplatinic ammonium salt is 2% or less.

5. The high purity platinum recovery method according to claim 4, wherein
20 the ruthenium content is 1% or less.
6. The high purity platinum recovery method according to any one of claims

1 to 5, wherein the platinum alloy containing ruthenium is a scrap of a magnetic

material target, and a platinum recovery rate from the scrap is 99% or higher.



