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Zn, Rh% I n, I rs Pts Ga% Ge% P d L Tl^Z> £ 

% S'n'pB (<- <13 l~f Z> C UgA I 4^Mfl0^b*^1::^]©jtj55c^^ *Q ft •?> •fbM [R] (<- tfo 

£<h^x.£>ft£0 oft^TuH^ £>(C#^LT^£<h, SW0CutiSI 

©Pd^; 0^®5l^3bU y -J1€T U p d JUbAU y II 

if(Cllft£0 ^(Dtctsbs p d}j!lbJi(Ci:£C u t A I ©ffiS&tfcjrpfrj&Jlltf 

££>^iK&y. c iro^ffltitu^t^CugA i4©tM 

t>lZ[p}±TZ:b(Dtjf££ft£0 

[0036] P, Mg, Ca, LafrbMtf 

ft*'>&<ti 1 7^£mcfti-£fu§E^ii©>j§jt 

i)?fftfft1 ~1 OOlfp prnffeliihliff H,\ dfttCct y v 

S (C If £ ft £ # — Jl/£Ha PP©^/&ft JW£B&#s f & fc> "£ <K — Jl/£Ha pPff^ 

WRtt^eS!#1"5c^?T'^o £fttt, fu§E^il»Jp-t£;:<h(Ci: 

y, b-cs, 

t^sTLbtlZ o /K — JUS-npB©^/&ftJW£&#* — JUS-nnPJi^ 
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?tls L< 1 lip p m£LU cfcyjfS L< £2 Hp p m£LU 3 

llppm.lil±% 41fp p mJ,)l±N 5 Jt! p p mfc>&o *K—JU 

j^±mzttt&mm7bm(Dmmz:zn:?tis fc?£L<&i ooiiPPm 
J^"F. <byfc?£ L< £9 51ip p mJ^T, 9 011ppm£lT, 8 511 

ppmiilT% X&8 Oil p p 0^©#>x< yfl'i 17 

P. Mg, C a % L a 71^ 
& Z.Ub(D5bWk(Dmm&t;l\~Z 1-10 Oil p pm-Zfc&tft 

^ L < (i 1 11 p p mi^l±% <£ y ttt ̂  L < (i 2 H p p mi^l±% 311pp 

mi^l±% 4Hppmiil±% X(i 5 11 p p miil±T'^)'2)o 3.tcs tf—JWD 

mwitttttmLT#—7^ 
17^(C^'T^fulB^m©}jiS^I+T\ ifS L< £9 Ollp P miilT, 

8 011ppmiilT% X(i 7 OH p p mi^lTT'^'So 

[0037] PdSSE A u £ P d C u^&&fcUCil3 

P d ©}j!Jt:fr*/TtC&, >^7-f 

T x A ̂ ^#-eiiy9h&w*7-f-v iff®^si±i£ -t± 

mmwits T. 

-f7^itr®£iBdi£-t±-£;&&£ m 
4-fry"?<y9*14 

t^CAs, T e, S n, Sb% Bi% Se, N i , Zn, Rh% I n, I 

r% Pt, G a % Ge, Bs Ps Mg, Ca, L a & 

^>fV>y7-ft^?M«L/cl^ I CPfm^gi^ I 

C P!!##rgS£fllffl UT##rU >^*7^ 
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momfkt LT&ihtzzttf-ezzo 
[0038] 

<K>><f 7 -f 17[p]izM LT 
5muT-z'fo%n&ihj5i\L<'\ 1 1 o~ 

1 oo%-e&£0 JU-7°ffMtt£^]±s 

(m££>^$£€;$'t£d<>:;6<"e$£o ^[q] 

(DmMznLx^<t^), mj5\eKDmz*mu%tcsbs 'j-=y?^&& 
muT&zt&v$&frt>v$>&o V-=y?^&&$pfflT&mjtRfrbs ± 

1 1 1 XD&fr&mAmm&Vs & y $?£ L < & 3 5 %^±, 
£ e> £$?£ L < tt4 0 %£Lt, 4 5 %£Lt, 5 0 %£Lt, Xtt 5 5 %&L±V 

<fo%>0 

[0039] (g^&) 

tfyT-fyvm-w*. fcuizm^zc mvmzm 
<JPIU PdSSE Auji^ffMLT. mtmtzzt-embtizo P 
dMi, AuI^Mt, CuM 

PdiSI^ A u t p d fi 

(C dN T 1¥ L < f£0E t Z> o 

[0040] u 

7-^iPiHK 

s H2#©#*©$I 

A^rKi Cfctf)l>Zs A r N2^0^^44#l3lal4q~C/§$?£: 

fr9 £ S IANC 

[0041] PdSSE A ui^C 

#>o£5£Jttf5£<, Tift&%?-£&&o *£«$?& 



WO 2016/189758 16 PCT/JP2015/076721 

mitm.it) -o $ %®m#iizMT d t 
[0042] z/ivffes -<*>7ls-T<(>7fes MQrnm^ommjk 

mts 7°?x^cvDm<Dik¥mw%mmtz££tf-z$Zo ^-rtifc&ss 
PdtSi, AuIfM©»^I^y, 

[0043] Pdtai, Ausmmkizmmm^jvztizj:^, PdtmsvPd 
A ug^C&ifcU AuM 

U/c^fC^MIKCi-pTA u <h P d 

&<* g^]^e>A u^Pd LTfcMUo 

[0044] PdSIE Au£Pd£#fr^#^MWj£fCftLT^ 

^i©cu^M(cMLt^e>iu0iig 
tu^-cDftitfi-epd$s 

Ss Au^;Pd^^^#^Ji^ffM'r^i:I^(C(i. m&s pDn»fili)s 

^CDPd^S®, 

£-^1+c u^#/i5^(>:(Z)^#tt^fq]±-r-2>^"e#f[j'e^)-So -t 

LT> ft,m^lCDC u^#^(C, 

JSCD^^^'T L&tf £ P d&SS. A u (h P d 

A £;Kfa£;§;* LT P d A u <h P d 

[0045] Pd$SJf. A u ^ P d f«iI£tT9 

*§^tf&£>o »II£tT9d<hT-Au£Pd£#fr^#^JI, Pd®H 

, C u^^0^-ejl?A^tiLT®^JtA<fpI±-r'5fe^ mn^(DA 
u^Pd^p d. £g&rfiPi±T 

ZjmvH%J-e&Zo XM&frbCD02CDMA$:l%Cfc&lZs 

it A ££#$?!: IA\, 
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[0046] 9 ic, 

£££lC<fcy, -fcMCDC utfp diSi^A u^Pd 

y&ifcU ©g^SlCC u ££ij 

siil®(CC u £#££-t±£il£tf-C££o siil®(CC u 

£/ctoCDt&MlI<h LTs ±§E©<b9(C, AutPd^tt^^I^M 

tz>tcsbo^Mii£IN £ d <h tf-c $ £o ^Mf £ /c to ©fiM 

S£fr9lC&U »iI^Jt<h0tP^£M^1-£d<h(C<by, ltil®(CCu£ 

&&IN&C u m^M(D C 
u)jis^m^©iBH (mi*. 1 ~5 oji^%©iBH) 

Z>Ztt LT&&1\ 
[0047] iu5&© £ & lJ s 'f>fV V^-f^tCA s, Te, Sn, Sb, Bi% 

S e U dtl^TU^^rC Cu 

s ±§E^f WT & Z ttfUl* Z>o N i % Zn, R h % I n, I 

r% Pt% Ga% Ge% B% P% Mg% Ca, L a IZ~DI^X 

[0048] LT. 

jpLTa<^i-e^^o mt&(Dmt±mj$fi^mwsm%iti%Ws 
nt uffiifc©^ ztizmng-TbLiizmrn^TJUy^fD^fSfe 
iHlTTJPfi LT^fl¥f £ d <h T? S ft©*lJtiBH©±§Ej$#tf flflD£ titc 

-f>d^h@W)jiS©±IEj^^m^#^l±lf^«h'r^o L/C 

oTifiSft-^lfeJl^CfclNT, >^7^(2)0 

As, Te, Sn, Sb, Bi% S e jbNp,jg§#ft£ />& < £ £ 1 ^fi 

&±<Dnm*s 7-n7^(c^-r^fuiE^m©}jis/)^i+"eo. 1-100 
If ppm, S n^ 1 0 Si ppm, S b ^ 1 0 Si ppm, B i ^ 1 Si 

ppm tt£2>&? (C#frQ §£)iJt©^!+©ra&MiB0&, ^ 
T?&£O »#>fry^7^t0C 

u-n#^v^"(i% Ni% Zn, Rh% I n, I r% Pt% Ga% Ge /)V<QJ11W: 
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tt, 1 m&L±<D7nm&s ^j 
0 1 1-1. 2ftfi%£&£<fc9lc:^fro §£}j§Jt©ra&M§B 

CU^M©C 

u©MJt&3 N£IT L<&2 N£IT) T?£>£0 »Pdi5Cu<K 

^MJt (4N£Lt) (D 

c ufotttftem-ztis is,M&(Dc ufottfofemteMv btiz&\Riiz$>?tco 
Z>*wn®#y^ J XT? 4 Wit. ±§E©<*:9 (cc U CD 

Mt©i^cu^#s^w istcm-sizmzbrmz, iiffljA'ati 
nz> * icm ̂  t 

<D-?$>2>o ^(DBrnte-MMZBlziD^Ts ^IfflryTry^n© 
Cu^m B, P, Mg, Ca, L a '>& < <h fc Hfi^l 
±©7u^?:. 7^^mc^i-£fu§E^ii©Mjt«ft^tii ~ 1 ooiti 

ppm^^SJ;9(:ta ^©tiisyeifes 

o 

[0049] 7^il®(C±§Ej^£M*£l±£d<h(Ci:-3 

Mature LTt^ U p d$S&0P d^®(C»LTt 

A uMati©A 
&Wl5fet LT&s (1 ) 7K;^©M^=>$£'Jt=>fiMiIs (2) 

(;Ss$) s (3) MWfe (§£s$) s jbN£jiiRt"£;i£#"C££o 

[0050] &:%>&<DM1$=>&tik=>%k%\M<Dl5fe%UmT2>Wi^ £ 1*±§EJ$#7C^£ 

z.mz£Vs ±IEJ^ 
#£ 7 >T Vtt1&lZ%Ly t&VZ&o 7-f ^£ tcM^-3iAA> 
-et^u lMlJlLtt^0 *ti£©i^cM^3£A,"et£H\ P 
d MSfuCDC u HSnlC^fln L, Pd WMtfkO P d HSnlC^fln LT 

A u$S&CDA uil®(CMLTt^U 

A»~C t ̂IN0 
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[0051] to-p$>£ (;Ss$) UWMfc-3 

&friz 7 => y *> =L to O $• £ Df l£tiZ to O $ 3£j£ 3£ < Tift £ (D^*t4& 

&to^s&:&sgfflRrtg'c&£o 

7C§^ •?> 0 (>-to O c?Sils:§^to O $\ J5X *•"(<£ IS 7U 

^fc-cfcjgERTtre&y, manufci^iJtKL 

fciibti^u to-^^oijt. 0#^£tig-rfttf<n\, ®«?too$^ m 

mM#>?$%£:t>iZs II@ 

Hyj&LTfc&lNo Pd^attKDCu^® 

MLT^l^U p d&m&<DP dmmizmQLT&g.l^L, Aull 

lt©A u LT Lv t ̂^N0 

[0052] H*;£ (££j£) izte% 

liSs ^XvCVD^^So ££^tf)/ctoftiM^S#^T\ 

ttffflmv&z&s ±B3mft7umtemn£&tfft&to&^<D'es 

&&BM<DgRj£ L~C&j&L/cJj%<DV£?~e&Zo 

[0053] 7^i^i^©<!:d(cffi^/v"e:k&^u HtsHium 

LTfe^o ^Si^©X^I^Cili<^3A^"e:fc^t^o p d^atuCDC u^®(C;» 

UTt^U p dfiltOP d^StC^PLTt^U Autlt0A 

u £-$Sud££$&&-&A,"C:&&tNo 

[0054] V^7^ ti®0iSaBaM?:i^ Lfc^©, tfVx-f >^7-f ^ 

LT^Jt^l 5jg&T-e£)ZffiMiJ5{±L< 1 1 1 >©#£J:t^ 

^ii$-e3o~i 0o%^T^^)itii'>iT0«hfc|'j-es>^o IP^K Pdt 

mEMfiZ&£fclAPd&mM£Aum&M&M!$m<DliQJ:&%*$<TZZ 

£Vs Jr^m±(DJ5\R},&%:^TZ>M'g$&M (WBJ5\*}lZ$£ihl5{iLifM-o 

tcm&ffiM) mwmz&s Pdw&mnmk^ 
tc\tP d WSLM £ A u^Ji^ffMm©jpx^^9 0%£l±lZtZ>Z£T:\ 

<R>f-( >^*7< L/cP§0s >7*7^5 
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i 5j£j;rF"C£>£^ll:£ft<i i 1 >©#£tb^£ 

®flt^-c3 o%£Lt£-r£;i£tf-c££o C^T\ rjpi^ (%) = (jpi 

fuCD'7'f -\7®T®^-JPXfi(Z)7'f /JPIfuCDr7'f -^DTS^X 1 0 

oj 

[0055] tMSLi?i0t;i (E 

BSD, Electron Backscattered Diffraction) <h£? ̂  lANc E 

BsDmmmmm^y5itL^mmLs 
do-?* yy^^^ok^ttmu-zfo 

•oT&s £>3liJt <fc < 

[0056] *%m(omnmmvi 

[0057] j^TF-eii. *f£W<DmMMmzmz7$>T<( yw 
Xs IW$Z>0 

[0058] (Ht>7°;u) 

£TV-y70Jl/(D{/EMJ3}£lZ'D\,\TE&BRT&o &tt<DMtt&£teZ>C u&fcfi 

Jttf 9 9. 9 

fco As, T e, S n, S b, B i , Se, N i , Zn, R h, I n, I r 

% P t, Ga, Ge, P d, B% P% Mg, Ca, L a 9 9 Jtil% 

J^±*e^SPWft£ fc © iNfco 7-ftXliM© 

M^ @ W t 9 (C, ©^JPTUII-£•£>£ A s, Te, Sn 

% S b, B i , Se, N i , Zn, R h, I n, I r% P t, Ga, Ge, 

P d, Bs Ps Mg, Ca, L a ^rlMI'n t^o As, T e, S n, S b, B 

i% Se, N i , Zn, R h, I n, I r% P t, Ga, Ge, P d, B% 

Ps Mg, Ca, L aCDfSflPlClllUTtt, JjMfc-CCDII^fc RTfg& 

&%$> b fr I;ftCD^JPfi £ ft£ <fc 9 L T t 

o 
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[0059] M0Cum 3-6 

mzWsn^mL. i^tuiiN^Ar^w 
0 9 0-1 3 0 0lCJtMlTi§)B$tm PftiWT9 

d^-eM^ab/co 3-6 LT, 

0 0. 9-1. 2 mmt-eJPXL/cfi, y>T X 

£^T9 Z.£lZ£?Ts 03OO~6OOMm©7<t^lLfco #&|UC& 

#$MJt&2 0~1 5 0m/^lfc. 7^^®© 

ilMi£P&£-t£/cto(c, S«0CuM 

<fc9lCP d$M£ 1 ~ 1 5 ^mffMLfco ^ ̂ tc. -gp 

©7-r^(iP d$M©±£A u <h P d 0 5-1. 

5/imfMLfco PdSSE A u <h P d 

to o too ^^irfrlJxCD^^I'f^fflto o lN/c0 ^(Dl^ts 

2oo~5oo °c <om®M t #»x %mm u n o z t iz & o T 2 0 n 
mt-ejPXL/co JPXti(iftitW(C5j^if#t/^5~ 1 5 %£&£<£ 9 N^ 

LO£A rtfX£;,tL&^»iI£L/c0 guttle 

}§3IL&^<MT^\ N2fc L< &A r tfX£;,tL&^<MTo/c0 7-f ><J 

3lJt & 2 0 - 2 0 0 m/^\ 2 0 0-6 0 0 °CT-»iI0tP^i 

0. 2-1. OfPtLfco 

[0060] P d &WMMj£&£tctt P d WJ&m£ A u £ P d 

£L/c^f(Z\ 5jSJ^"F-e«> 

£^H;&ft<1 1 1 >©#£J» (®flt^) ^rliSL/co 

[0061] PdSSE Au,hPd^#^#^Ji(Z))jiS^/T(C^ 

7 -f 17 ©^<Q ^ [P] IZ [P] fr o T 7, / ̂  ^T? gIJ y & <Q * - $/ x B? 

L/c0 t# "Qfq](Z))®S70P 7 T7 -f JVfr'os P d^M 

Jiff, AuihPd £#fr^£iit£Jiff ̂ ftofco 

[0062] "FIB^I -5£§Eii©*fgBJ30!|9 3-9 S^CMJt^9 9 

. 9 91i%J^±0Cu$:tfflU 7^ Bfltoo$;£ 
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Kcfcy, As, Te, Sn, Sb% B i, S e d 

-5(C(i (Dm%-Mtf 

s iPM9 9~1 0 9(C^^T(i r^SSJ iilBitU/cio ^1-1~^1 

-4<Dt^<x, Jkxf^t 1 -5© ffisuc r^j ̂ lESu/c^y 
As, Te, S n N Sb, Bi, S e 

*S o 

[0063] TIEiM - 5 lC!EitOD*f§HJ30!l9 9~ 1 0 9, 1 3, 1 4(C^^T 

TKVx'f -i u ttl^o 5 

u)isj 

s/xs^^gstc^oT^j^u/ci^m^iEWu/co 

U £^r£-t* 

fcQ ^1-1 ~^1 -4©1-^<T, &t^U -5© rU)I^J 

W^i<D$!Kco^-t(£, u u *• 

- V X fc C u £ ti&fr o tc o 

[0064] ±!E(Z)#JIII-e^M U/t#+f 1 - 1 1 - 5 

[0065] 
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^&-e&y, £ e>(cx>>u-->yt^bL/c0 
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HacOlfiH 
C U , HUeBC U txtc P d ®SJ1 

tulB# >rV>y7-f T e, Sn, Sb% Bi% S eiT-

£*> 1 mm±(D^m^^ 
§37cf!i©*lJttf ̂ IfC 0. 1~1 ooiippm^^ Sn^io 

If ppm, S b ^ 1 0 HM ppm, B i ^ 1 HM p pmtfeli 

Z£%ftfflL£TZ *< >f0^7^t0 

5RII2] rmr^mztttZASs Te, Sn, Sb, Bi, SefrbMtt 

<ti 1 ffiJ2Ui©7C^©*lJ£tf£-f+"C 1-10 Oil p p m 

BBM<D¥m#gsH7fi>T'r xt*? 

^t<II3] fiJlB P d MSUCDff^^O . 0 15 — 0. 1 5 0 yu, m 7:'foZ> Z. £ £ 

5RII4] fulBP d$M±£;* blZ A u^Pd £ 

^ciI5] fulBA u ih P d £#fri^#it£Ji(Z)J!£;^0. 0005-0. 05 

0 nm-e$>ZZ£%ftffli£t2>4§3ii©¥$tegSffly?-f 
V^'fto 

*ft*ft6] tul37K>T1,'r |Q(C N \ s Zn, R h % I n, I r% 

Pt, Ga, G tt, 7 

oii~i. 2fta 

1-^11^111 ~5©lvftl*M IIIBS©¥^ 

giffl/fvfV x? 7-r^o 

*ftift7] tulBC u-n^S^^P d fulEC u l/Z*al£tlZ> P d 

©>ijt^o. 0 5-1. 2nm%xfozzttkn'i$k£Tz>tmmi -
6 0^-ftlfr 1 >^7<to 
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[11^118] blZ Bs Ps M g „ Ca, LaA^I 

ti 1 MlX±(D^m$:<afrs VJV^mzttTZmiBZTU 

n©>j§jt«ti^tu ~ 1 ooiip 
«n ~7©^rtifri 

[11^119] fu§E*'>^ > ̂ 7 -Y L/c £ $ OTJ^H 

fulE^V^V >^7^ LT^Jt^ 1 5Jt 

^T-e^^iS0H0^{i< 1 1 1 >©#£J:tW®^T\ 3 0-1 0 0 

%XfoZ> Z tfr'&ffl.tt Z>II^CIH ~8©^Ttl^1 Ji§Sii©¥£ft 

[11^1110] IUIE'IOT^ >y7-r^(Z)ft^®(CC u 

ztmm 1 ~9©^Tti^ 1 


