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vmmizjfMts^it, ±&<DC u&&i&mzM$.i;Tfriom.^<Dffim. 

m%(DmW&-Z'P d$5 
JI, Au tp 

MiWVfo&o '<k%(DP d^mm. AutPd^t^^itttim 
£•*>-& a c u^^^cD®ntt^iR]±'r€>^"eOTJ"e^>i>0 t 
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&©* (C 7 -f -V tc^^l Uft# P d A u <h P d 

^#Sfa£>t>«UT PdiSE AutPd 

£, 7 -f t^riiLT(Cgij}gf £If btl&o 

[0041] Pdsai, A u^pdmmMztj? 

*!£•#£> £o ZtVA u tP d P d $M 

, C u^&&fa0F^JI?tf&ifcUTM&Jttfft±-t£;/ca&, JPI^OA 

u t P d P d ®Sg<Z>i!]Si£OT!]"C£. tffq]±f 

££T?^-e&£0 *E^fr£>©02©;FbA£KC/c<!s/)(c, E^HHSI&^N 

&A r^N2^©TStt#HE^"e»II^tT9 d£tf$?3i lA\, 

[0042] ttj^0J:9(C, 

s**©cU^Pditaji^Au^Pd 
^Ji^Sr^Mu yrau #>fry^7n®lii 
(CC u ft||®(CC u £#£E£1±-1> d ftllSfCCu 

£#££-t±£fca&©f&MS£ LT, ±§3©i;9(c, AutPd^t^ 

^J1 ZJfMt Z tc tsb(D^M il IN £££ #•?££<, ?:ffMt £ 

/cto0»ii^tT9(c^L. mm 

®(CC u u £#££1±-&INC ttfX^&o ££>(CV 

m^MOC uJIiS^m^CDlBH (0!J*.tf. 1 ~ 5 OJ1^%©§B0) (CilSf 

zzt&?-$z0 u£it^® 
(cra^1±^d^;«h LTfe^lNo 

[0043] ftM0 <h & y, >y7^-^^(CN i % Zn% Rh% In, I r „ 

P t £##£-t±-£n:^u ztiibjuM^c cu 

&fa&£>V,N&I7>r 17il®tcM»£i±T^£i±£;fr)£(Dl,Nt!tl£:g<ffl Lit 
, ±§3*:PgB£©^ll£fgS1-£d^T$£o G a N Ge, As, Te, S 

n, S b, Bi, Se( Bs Ps Mg, Cas L a ^COINX t> M%&X*$>&0 

[0044] ±l3^©^0^)i«h LT. ifeffiMft(D(iC u <&&&*&<D&f£ttniZffi 
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nt L< &mm*7 
#HET"eJPii L a d £ V S ft©*lJt!BH©±§BJ$#tf gSjD £ titc 

h^MU gft*£j£©±§Ej$#7c^£^frai3&WN-£ T&o L/c 

tf-iTbrMtz-'MMzwjz.&^Ts *%m<D#yT4 yw^^oc 
&mZs N i % Zn, R h % In, I r, P t fr '>& < £ =fc Hfi 

7-n7^(c^-r^fuiB^m©}is^iti+"eo. 03-21 
*%£&£ <fc 9 £ £ y T? 

^0/fVfV>^9^t©Cu 

(is G a> G e s Ass Tes Sns Sbs Bis Se ^ jlltifa. 

£'>&< 1 ffiJ2Lt05ufii£, 7<17^(cM'T^tul37f;*©}jiS^I+ 

"C 0 . 1 ~ 1 0 0 Si ppm, S n^ 1 0 Si ppm, S b ^ 1 0 Si P P 

ITU B i ^ 1 sip mrn&(DbmttMmmtes % 

&<D£&V-£$>%>o brMtZ-MMMMlZln^Ts C u^#S«©C u©«t 

&3N£IT WtL<(i2NWT) T?£>£0 »©P dlSC u/f >fO 

tfvykT'Jx-f (4N£Lt) 0CuM 

€MJt©c^TUH 

>y7^-m, ±§E©i:9tcC u©Mjt©€ 

/c t ®-e& & 
o fteCDjfiS^-^Jfe^tcaiNT. if0|0^>fO^7^t©CuM 

B, P, Mg, Ca, L a '>& < <h fc 1 ffiJ^±07U^ 

^ 7^f "\7^{^C^t~£fu§E^^CDMl3;#^tlzf tl 1 ~ 1 0 0Sippm<h 

&£<fc9lC^fr0 &?&(D£l6V-Z'fcZ>o 

[0045] 7-f^S^I*M©j£^T\ 7^i^®lC±§E$#£$^£l±ac:£lc:J;c> 

MSfuCDC U L, Pd Mlt^CD P d UTt» 
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&Wl5fe£ LT(i, (l ) 7K^ft©M^=>!£j£=>$tfra, (2) 

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

[0046] tT±15^71;*^ 

d*uc<fcy, ±§EJ$ 

7-f ^^(Clxy £&v$&o 7-f ^ 

-et^u iMyiutt^o *ti£©i^cM^3£A,"et£H\ P 

d MSfuCDC u ^[gd^JP L, Pd WMtfkO P d LT 

A uMam©A uii®(cMLTt^u 

A»~C t ̂IN0 

[0047] (;SJ$) too£&&* B$?to-3$;£. ?SB$?to-3 

&AHC 7 ̂  v *> n & o $ £ PMn * to o $5ij£tf5i < T±fe«h (D^m^U-U 
^too^^tiSfflprfg-efe^o s&sn^s 
TtlSy •?> o jlS&^] (<-to "O $ to "O $ % J5^/N^*n'(i JUTE 

^^-etiSfflRrfg-efey. 

fctfoTjliRU too£>®lJ£, 0#H*i£||gt" *U£<fcl\, B^?to-^$)i. *S 

B^?to-^ tic, 7^17S^sI*M©£,d(cM<^3£/u"et^ U *ti£0 

lyiutt^o *ti£©I^cM^3£A,"et£H\ Pd^atu©Cu^® 

(CMLTt^U p d$S&0P d^®(CM LTt^ U Aull 

ti©A u^®(CMLTt^U 

[0048] H*;£ ($£5$) ICtt, 

H#}£. ^7X7CVDftm5o l^^(Z)/ctofuMiItiMilW^T\ 

-j^c|g*;£&, sw^-ri>7u^©^ijp5i 

[0049] 7^1*ti&0£iy;i 

ITtSl^o U^©XfM(Cili.<^'-3AA/"T:'t^tNo P d MSfuOC u i^pUtC^iP 
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u iSl®LT t ̂.l/N L% t ̂.^N0 

[0050] /f>fV >^7-f 

)iy^L/ci^(Cfc^NT, 

1 5Jt^TT-&£i£0E30;frfe< 1 0 0>©;£{£J:b^£5 0% 

£l±<h Us /fvr^ >y7<17©7^17$fi(cSS;^©;Kfafr®(c£tt£¥ 

9 ~ 1 . 3 yu,m £tz>tc &> (DM&JJ^Z &o 

[0051] < >^*7-Y "Wis C u-p#Stt^(CN i% Zn% Rh% I 

n% I r% P t CD Hfi£l±£l£f+-eO. 0 31i%J^±ttt§fcS!), 7-f 

WIS) tfmiU&o =t(Dtcl£>. C u^r4i©/K>xW^7-r 

T^/Co t/c, /fVrV 

yfn-tt o o°c^±©^ 
Jttrf^Mil^T-^T^/co 7-ri7S#^^]©<1 0 

05 0%^<h fty s 

1. 3 yu, mjp <h & y % 1 . 6 ^rjpx.'i) Z11 tti-otco —2K 

£«Li;9 «h UTf&4ra^Jt£{£~Ft-£ £. 

9 ^m5fc^<hft y. 1 . 1 £ ft y £ i y yg^tttf'lx 

Z>Z.t.b.t<Z.'z>tz.o 

[0052] ZtllZttLT*f£mz&\,^T&s $4 Z%m^tcW$miZ£^Ts £#4 

7,Wi(Dot>(D^]^±(D^^ 7,[Z^xm&^ 1 0%1-U^U £££# 

s o crciiiT^g^jt^ L/CQ 

I. >y7-ri7©7-n7$^cse^^]©s^ifT®tC)CtuT^0H0^fe 
^)iy^L/cism(ca^T, 7-n7S#^^©iS0H0^{i©9t»s 7-r^s#^ 
[qHCft LT^Jt^l 5JtJ2TFT&£a6ll;&&<1 0 0>©Mm5 0 
%J*Lh£ U Tio-r^f >y7-n7©7-n7$^C®L 
¥^IS0H0»£ o . 9 ~ 1 . 3 n m <h f £ d t tf-Q $ fc0 stfr©#i§JPI& 

Us LTs /H/#)S(C'a'^tl'2)#'f ^S14^'JCO;HJ3£ 
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$k(D^(D£ y X0)%£P7.toa££t£5feJ: y =&<£#>£ IS 

C u^ftfat^CN i #©j$#£a&f+-C 

0. 0 3Si%J,UMLTIHbLt^Zizbfrfrtobts ;il$i 0% 

ttz-o fco 

[0053] y^^m^msihJiiiLtkmfeT&izmLT&s (E 
BSD, Electron Backscattered Diffraction) £ <h&?S lANo E 

BsUs 

TK>T^ >y7^©<£9&M-e£> 

o-ctu »;iy^(coiN 

Ttt* E B S D)i(Ci;^}iy^iSm(C^LT, gS(Cg#i£ ftTlN£Mr7 7 

femmpiiz^iznu^tmn^mz mih%L(Dmmizm^Tz>Fi(Dm.& •, 
ms^mm zn.mw-mLtcto'e&Zo 

[0054] *%m(omw;(Dmmpi 

[0055] 

-f-WCO^T. £0 

[0056] (V> 7°JU) 

^THt>7°>'KZ)^^^")i(CdNTl^B^-r^o &fa©J!WN-£&£C u(iM 

Jttf 9 9. 9 

fco Au, Pd% Ni% Zn, Rh% In, Ir.Pt 9 9 Mm% 

&±vm$w*RT&:Fffly!ifrt>Mj£$ti&bcD&H^fco 7-f-vxtt&ter© 
M$tfgto©:fc©£fc£<fc9ic:, s^©^iJD7u^"efei>N i % Zn, RH 
% I n, I r N P t ^p-n t" £0 N i , Zn, Rh, I n, I r% Pt (DW: 

jptcMLTti. 

m¥iT&rnT:-foZ>^lZ&s 
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^ (C G a, G e, As, T e, S n, S b, B i , Se, B 

, P, Mg, Ca, L a CD 1 M£l-t7<k*3^^'&T^Z>o 

[0057] M0Cum 

?# btltc.$Lmm(D'&&lZtt LT, ®I^tr?t0O. 3-1. 4 mm© 

7^t^lU fco #iUC 2 0-1 50 

m/tttistco m&miz&zmfc®. 
il^rfr -otci^ 1&M(DC u 'aikCD^MikW&Wo £ 9 l>Z P d 1 ~ 1 

5iLtmMLfc0 £££, -^©7^&P d$SJi©±£A u <h P d 

0 5-1. 5^mMlfco PdSSI, AutPd^ 

$>££ffl^/c0 too $)SttTl5|5©^^ 

;lMn 0-2 1 %©^y LT 

ffiSHJjQX^trLN, ElCte&4UC 1 7^3 0©f»II£2 0 0-5 0 0°CetT 

9 d<h(C<boTS^2 OAtmJ-eSDXLfco 

5~i 5%(c^^i;9(c»ii^L/co mtm-fimzr?4vz&mmzn^ 
N2t L< &A r tf7>£3fcL&tf£>fjo/c0 7 -<^©iiy 5£® 

1 0-90 m/^\ 3 5 0-5 0 0°C-eiB&iI0tP^£ 1 ~ 1 

0#<h L/co 

[0058] 

^^-^ptuCONi^ Z n, R h, I n, I r s P t s Ga, Ge, As, T 

e, Sn, S b, B i , Se, B, P, Mg, Ca, La m IZ ~Z> IN T (£ 

. I CPf^MiS^ifflLT, 

itM(D)m^ tbX3J4/T Lfco 

[0059] PdSSE A U £ P d i£y?<y9 

7-r i7©^®/)N^^^(C^]/)N-p T7,/^^"eiIJ y ^^^XB? 

-F 4 )l±^b, Pd»I 

Jiff, AuihPd ff ^:>fcto/co 

[0060] #>^ 7 ̂ © 7 ̂ $fi(C®lfr®(C££ 7 -f Jl# 
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y5\RKD^£hl5i\L(D?t>. 1 5j££lT"C£>£ 

$£ihJ5{\L< 1 0 OXD^itLbt^lZ-D^X^s EBSD)i"elE^® 

s ? 4 J?WzmW.l5\Rl<D-&tt Iff®) <D$&ikl5tiL%Wl&[;tc±-Z£.&[;tco E 

BSD m%.T- $ (DMmz 7 7 h (TSLVUa-t/aVXi 01 

M ana I i s i s #) L/c0 7 S^[q]©&fa Iff® ££ 

E B S L/c± 

T?Hdi L/co E B S D ^ ©MrlC 7 7 h (TSLV'Ji-^ 

a>Xl 0 I M analisisfO L/c0 

zn.mw-mbtcbfD-e&Zo 
[0061] 0. 1 0 Ommh LT3I3S 

H^MW5 5 4 2iMUfc0 0. 2%It^£^Cg#f£tl/cl| 

ffl0V7 t/c, 5$lff Lfc0t©^fi£si*It2l<h L/c0 

TIB (1) 5$fre>It^lJ:t£j|!±!L/co 

Itm = :»*It^l/0. 2 %It^D (1) 

[0062] 7 -f "V^SP(C £ £ 7 x y BGASI©7x^ *>*& 

^UZ 1 OOOW>fO^Tl\ 

¥0^L/co ffflLfcBGASteN i fei^A u©fe^$^lUfct0tfe 

5 0°C(Cfx/E: L/c0 ±IB©M(Cfc^NT, T 

1 1 m&±%$L L/cif^C£>£ <h¥0!ff L XEP% 6-10 

mxfcnimmvimxfcztf'p'pmmmv t LTAEP, T&AM ~5{®©if 
FPW«£ IN <h ¥0 Iff L O EP, ^ & fg£ {yt£±x-o td(C lift tiZ IN 3 ,h ¥0 

Iff L©EP<h U ^ 1 © r7 X y ©ffl(C^IB L/Co 
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(D S i 0. 8 /A m 0 A I — 1 . 0 % S i — 0 . 5 %C u 

LT JFM [stcMWZ, -ft© 7 -T17-#>y-^^T#-;^tT 

IN% M©X^dpi>®Sa(Ci;oT^±LT^ML/co <K—JI4*N2+5%H2 

^^10. 4 ~ 0 . 6 L/m i 

033~34yu,m CDI5EI <h L/c0 

[0064] HTSiiCO^Tlt im^'ll 

;^jt2 oo°c(DM)^mmzmmLtc0 

0 O0#F^C#-JU&^gP0*>x7tSg|£^;(jfeU 
$0$izm bntci; x z^Jt© 1 / 21 &z«h Lfco 
x7§i»i. #-,Mgi^P£E!±!£l±Tfr 
b'ij-o tco 

[0065] HTSM©^x7iS»(iDAGEttM©iS»^ffl^/c0 i/x7?M 

<Dmmft3ktzmiR[;tctf-)\,m^<Di 
o ±§E© Mica INT. o 0B#r^J^± 1 o o O0#r^^"es>n 

^¥U»TUAEP, 1 o o OB#^±3 O O 
omr^m-e$>n&mm±mmte^£}$MLOfl}s 3 00ommm±zhn 
^(CfttlT^^^¥yifTL©Ep,h L/Co 

[0066] (FABW) ©Mtt. 

^L/CO ±mo^tnti^%^Ltcm^^^tmmLtc0 

WkTMX(DW^C,^Ut^>tMZ, N2^^10. 5L/m i nl:t$ 

^frofco /f-^$^(i3 4/xm^;Lfco 1£mcttUT5 0 

{®©#->/U^:IE^L/co IE^(C(iS E M^rffilN/co 

INT, T^^5{®^±^L/cif^(C(iPp^S^^^^¥yirLXEP, ^£#3 

~4{®T£ft^ffl^t£T&£AH>^S^1<J <h LTAEP, 1 ~2{® 

©jf^iPpWci^NtmmLOEP, bftfr?ternsiziz&tiT^z 
tmrn^mut u ̂ 1© TFABMJ ©^KC^IEL/CO 

[0067] SStf 1 3 0 °C% *@ft;SJt^8 5%©im^im;SSijtTT©#-,'U}gl^P© 
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J£TF©H ASTiitfit5^tft?5o HAS 

U ;UJt 1 3 0°C, ;SJt8 5 %(DM)ELM 

;SSijt(C|IEU 5V©/H7^^^fco 8 

x rumzMM u *>x ^ 
titcis X 7&\t © 1 / 2 £ ft£0#r^ £ L tc0 ^im;SSti$ti©$/ x 7§i»£ 

[0068] H ASTM©^x7iS^(iDAGEttM©iS,^^ffl^/co ^>i7Si 

1 ofrm©}iy^g©¥*^Lt£ffl^ 

tco ±IB©M(Cfcs^T. 4 4 0t^iil±2 8 80t^^)^-e^)tl 

£*mLOEP, 2 8 80#F^±3 8 4 

tlT^£<h¥ytrL®EP, 3 8 4mffi&±-e$>ti&ftlZ&tiT^Z£$ML© 

©EP<h Ls ^1© THASTJ ©ffl(C^IEL/co 

[0069] <J\ — )\s&anW^&Uft>V\(DW^&. rfy^-t >#&fT'3fctf — JI/jg'£ffl 

&m±fr*>mgLTs ^©ERtt(Ci;oT¥y^L/co ill± 
1 . 0 yu, m © A I — 0 . 5%C u ©^r#^J5^ll L/cB®^ffl^/c0 IE 

i^icttUT2oo®m£iBfsufc0 mm^co 

(D-D^nW\kif^Zh^>£^m^tca ±IE©M(Cfc^NT, T^^1~3 
{®©iI^(iPp^S^^^¥yifrLOEP, ±X^mn^ 
(C'fStlTl/N'2) <h¥yi)f L©EP<h Ls ^1© ©ffllC^IE Ufc0 

[0070] 
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"fftfc&fcF'e&ofco £tcs i, Zn, Rh, In 

, i r, p 1tt, 1 myL±(D5tm&-gfrs uv^mz 
ttTZniB37um<DMl£tf'&nt'eO. 0 3-2 M£%V$>& Z tfrb* HTS 

•?> 7l^ ~C &> %> Z. dl U tc.0 

[0074] t/c, *fgB£0iJ 1-2 6 IZ-D^T&s 1 0%&L±t U 

s o oocuT<h€^^jt^ UT^^® 
T\ #>7^LriSaWfe 

fqHCMLT^Jt^#1 1 0 0>©MW5 0 

%J^_t^ Us >^7'f17(Z),7-f1*$fllciliS^©&faltr®ici>w-£ 

9-1. 3 nmttZZttftZtco 7-T17 

N i % Zn, Rh% I n, I r% Pt LTl/N'i) (C t fr-frto b ~fs 

Mtitt {=mxmti/o. 2%mti) ttiN-rnt. i. i~i. 6©IBH^(C 
A^ti^o ^(DtcSbs 0 x y 

[0075] 2 0.tb$&0!l4 — 6 (i% 0 0°CJil±,h^lN^«h L 

tcZtfrbs 7-f 1 0 0>^&J;b^tf5 0%^<hfto/c0 

£/cJ:b$^J2, 7 — 9 (i% f»iI;UJt£6 2 0°C£l±<hM^Jt<h LtcZt 

frb, 1 0 0>jmb$A<5 0%^li:)Ei:5i:i:t)i:, 

. 3Atm&£fcofco ^(Dtcsb, tmm 

2, 4~9^m, It^ibAn. 6£igpu 

TINT'S) o fco 

[0076] t/cibl^yU 3 ^x©II$^1 0%^itL/cc^:^^ 
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&lJs ^17 tit O fco 
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HacOlfiH 

C U % HUeBC U txtc P d ®SJ1 

<h £ ̂  1" £ 

fulEtfv >f'f >^7-f ttf'N i , Zn, Rh% I n, I r s P t if-

£*> 1 mm±(D^m^^ 
iB7u^©aiiS3b^it-e o. 0 3-2 ftfi%-c& y s 

IUIETKVT^ >^7^07^ LT 

L/cism(cfc^NT, 7^r ^S#^[R]©^^{4©9 ̂  

. LT^jt^i 5jtOT-c&£^ii;&ft<i o 

o XMfetb W 5 o y, 

fu IE<K > > V 7 -f 17 © 7 -f 17 (C ® [p] © Iff® (c a £ 

¥±H^rH^3b^ 0. 9-1. 

giffl/fvfV >^7<to 

5RII2] TIE ( 1 ) 5$-e£llf . 1~1. 6-e$>ZZ£%ftffli 

£TZ>Il^in >^7<to 

®;&J:b = g*ittJ/0. 2%It^l (1) 

^f<Ijt3] fiJlE P d MSUCDff^^O . 0 15 — 0. 1 5 0 yu, m 7:foZ> Z. £ ^k. 

ftfflittz 11^111 X(i2|ES©¥^gSffl#>^V >^7<to 

5RII4] tulEP dMHJl±(C£ £>(CA u^Pd £ £ 

~3©lN-m^1 iIIES©¥^gSffl#> 

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

0 nm-e$>ZZ£%ftffli£t2>4IEii©¥$tegSffl?-f 

>^7^t0 

^t<lM6] tulE7K>T1,'f y 0^ -f a % Ge% As, T e, S n, S b, 

B i, S £& nm±(D^m%*afr. VJ<"?± 

^(c^-r^tuiE7i;*©}jis^i+"eo. 1-1 ooiippmtfcy 

s S n^ 1 0 HM ppm, S b ^ 1 0 HM ppm, B i ^ 1 HM P P 
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[Ii^<II7] 4 iblZB, P% Mg% Ca, Lafr^il 

1 fI£l±©7uH£#<^ 

1 ~ 1 0 Olip pmUfoZ>Zt$:'ftU£TZ>m 

atm 1 ~ 6 ©^-rti^ 1 iiiBS©¥^*gs^>TM v^-f ^0 

[11^118] itulfl^VTM utf#£-T£C:££^£t" 
1 ~ 7 tifr 1 yWJ 


