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(Ajf) 3 JU±*eS>i)o 

[0023] ^0^0m^pnpffl#s^tin^sya)-»m^cfciNT, x p s (x 
M%w^- %%) t'De p t h fttf\%:'4i'otcb. 3\ tulEft^H (Ajf) ®Sn 

STcti I n (a t %) ©IlifE-fil(Dj N fulE^H (B 

I) ®Ag, Au, Pt, Pd, Ru, Rh, 0 s STcti I r (DW.^ }j|£t: ( 

a t %) ©JftifMOt^^jN^'fuS (D2) ifs 02(D\W.Z^-^±~§~&0 

[0024] ^0^0m^pnpffl#s^tin^sya)-»m^cfciNT, x p s (x 
t'De p t h 3\ tulEft^H (Ajf) ®Sn 

ttcte I n (a t %) ©SiMtf 1 0 a t %£l±-?£>£>„ 

[0025] *^0m^pnpffl:£:sfamMKsya)-»m^fc^T, XPS (x 
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OYCiro•Y6) TDept 1-134fi''ff -D tc: L ,, MOVE (B J) OA g , 

Au, 	Pt, 	Pd, 	Ru, 	Rh, 	Ostz-_- 1,1 	ra)E,21. (at%) OA 

-*Mel 0 a t %J-;k_E-CZ. 

[0026] *RHAaYitg3PniEilkmAgtwt:.-_ma)--A-roakt:.-.1-30-c, 44,Effizw, 

(A),m) opligi-eo. 	o 1—o. 	1 gm---ez. 

[0027] *RIEIAOrd. 3galEllkMAgtWt::-M0)--41th)fakt:.:80-C,  MEA'Zil 

(A1,1) OS n, 	I n 0)171Zie 7-7 5 il•g/Cm 2TZ. 

[0028] *ftlE9102. 31113PnlEllkM4AtWt:M0--41-001(,:.-.1-30-C,  MErrilil ( 

B)V,) ODP1W-)-e0. 	00 5-0. 	1 gm ---eZo  

[0029] 

[0030] 

[0031] 

*ftlE9102. 31113PnlEllkM4AtWt:M0--41-001(,:.-.1-30-C,  MErrilil ( 

B1V,)0)Ag, 	Au, 	Pt, 	Pd, 	Ru, 	Rh, 	Os, 	I 	r0)14Zie4— 

1 20 m, g/c m2--eZ,, 

*RIEIAOrd. 3galEllkMAgtWt::-M0)--A-Vfakt:.-..80-C,  MilEaUL 

B),V,LOAN:Faid- 641:-C -NEVUV,, N i, Cr, Mn, 	Fe, Co, C 

u 75\ 6 ts Z g 75\ 6 intR -,3_ ttic 1 fE, 	t 1, < 6 	2 fEJ-;LET):FM3_ 41,k-  C lf, 

*RIEIAOrd. 3galEllkMAgtWt::-M0)--A-Vfakt:.-.1-30-C,  TN, (CM, 

) 10-1 40*.meNi, Cr, Mn, 	Fe, Co, Cu oaff-re 5 ONE% 

J-;LETV'), 	-,3_ 66:.:B, 	P, 	Sn, 	Zn 75\ 61'SZg75`63EtRttt.tc: 1 fE, 	t 

L < l, 	2 fEJ-;t_t 	-A-tiNc. 

[0032] *ftp]ork. g3PniEilkx$1-A-twt:.-_ma)--*-1-oolt:.-.1-30-c, X PS (X 

*AY6ro•Y6) TDepth3•*"ff.Dtz-_- L 	, MEA'AJW, (A),M) 0S n 

7-z-_- 6 	I n OR 	21. (at%) 0A'A41171V1E (D1) , ghErriff, ( B 

Jig) O)Ag, 	Au, 	Pt, 	Pd, 	Ru, 	Rh, 	Ostc_- al 	rODE,21.( 

a t %) 0A'A'41171V1E (D2) , ME-F1,1 (C) ,M) a)N i , 	C r, 	Mn 

, 	Fe, CoVL- 1, Cu01;52g. (at%) 0A'A4117-TVALT (D3) 75' 

 	13\ 61Di, 	D2, 	D30111ATIV±tZ. 

[0033] *ftlE9102.31113PnlEllkM4AtWt:M0--41th)fakt:.-.1-30-c, X P S (X 

WO 2013/042572 6 PCT/JP2012/073095 

t'Dept h fulE^H (BH) COAg, 

Au, Pt, Pd, Ru, Rh, 0 s STcti I r (a t %) (OM 

iMtf 1 o a t %yi±-e$>&o 

[0026] fulEltllH 

(AH) (DW-frtf 0. 0 1 ~0. 1 

[0027] tulEft^H 

(AH) COS n, I n©#fi^7~7 5jxg/ cm2tS)l)o 

[0028] tulE^H ( 

BH) (DW-fotfi 0. 0 0 5~0. 1 

[0029] tulE^H ( 

BH) ®Ag, Au, Pt, Pd, Ru, Rh, Os, I r CD ft Hit 7^4 ~ 

1 2 0jxg/cm2Tl)l)o 

[0030] tulESttt 

BH^COre^Clx^^tlTTH^+iJ^Ls Ni, Cr, Mn, Fe, Co, C 

u fr b & Z 1 ffiN =fc L < 2 ffiJ^±-ejFM3 ti/c C H £ 3 

£> §o 

[0031] TH (CH 

) (Da Ni, Cr, Mn, Fe, Co, Cu COn" ItT' 5 011% 

£Lt-e&kK S^KB, P, Sn, Z 1 M, t, 

L< &2fflJ^±£#fr0 

[0032] X P S (X 

$7|7ID11-?1^7ID) t'De p t h tc £ 3\ fuEEiti^H (AH) ®Sn 

STcti I n CDJjii1}!!^ (a t %) (DO % tulE^H (B 

H) CDAg, Au, Pt, Pd, Ru, Rh, 0 s STcti I r CDJ^^Hjg: ( 

a t °/o) (DMmi$.%:^~$~iiLM (D2) % tulETH (CH) CD N i , Cr, Mn 

, Fe, C o ^ 7c ti C u (DWs^jmf^i ( a t %) ©fti^'fit^f'fuS (D3) ifM 

D2N D30jli-e#£-t£o 

[0033] X P S (X 
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*AYro:16) -CD e p t h3•$h"ff .Dtz-_- L 	, MEA'ZW, (A),M) a) s n 

i-z-_- t 	I n 0`)F IRI. (a t %) OA'A411, 	atie, 	MErri),V, 	(B) ,M) 0)A g 

, Au, 	Pt, 	Pd, 	Ru, 	Rh, 	Ostz-_- 1, 1 r O Egg.  ( a t %) 0) 

RA4-4754-1.TA-1. 1 Oat%Jt_h"-C -D -C, MET1,1 (C) ,M) ON i, 	Cr 

, Mn, 	Fe, 	Co 	7-c6C u0)E.21. (a t%) 7`2 5 °/01-;t_t--eZR 

e 5 0 n m J-;t_h T 	Z . 

[0034] *RHA0)176:53PnlEllkM4At%(,:.-_ 1.10)--41th)fakt:.-.81,\ --C, MET),V, ( 

C),1) 0)1V 	e0. 	05 i..cmJ,;LETZ. 

[0035] *RHA0)176:53PnlEllkM4A6%6:.-_ 1.10)--41th)fak6:.-.81,\ --C, MET),V, ( 

C),V,) 0)N i, 	Cr, 	Mn, 	Fe, 	Co, 	Cu0)14Vje, 	0. 	03mg/ 

c m2J-;t_ETZ. 

[0036] *RIEIJIOrd.53PnlEllkXUAt%t:.-.Mor)--A-roakt:.-.8k,\ -c, ME-Fjg, ( 

C),1) 100) E V t —R7YH y 3 0 0 J-;t_ETZ. 

[0037] *RHA0)176:53PnlEllkM4A6%6:.-_ 1.10)--41th)fak6:.-.81,\ --C, MET),V, ( 

C),1) 0)0)Ev t — R-,3_LlVa-)-L7Y-FEA : 

Evt —R-,3_ 	(H y) 	> 	—376. 	22Ln (Mgyq.km) +86 

. 4 1 	1 

[0038] 

gitiRt:.-_,t(,), 

*RIEIJIayro: 3ganImm-A-twt:.-_mo--A-1-001(,:.-.80-c, Ealtad\R-,3_ 

MET),V, 	(C) ,M) 	0`)(,:.-. iiffic). 	1 m N -efIttI.D -CALlif 

L -C1141  64-t.tcRI.TZ. 	ME-Fla 	(C)a) 1010IFIEIL,31A.7-)-R-,3_7Y2 50 

OM P a J-;t_h"-CZ. 

[0039] 

gitiRt:.-_,t(,), 

*RIEIJIayro:g3Polkxm-A-twt:.-_mo--A-1-001(,:.-_80-c, Land\R-,3_ 

MET),V, 	(C) ,M) 0)6:: ii M0. 	1 m N ---egtti-D -CAIJ7f 

l,--C1464-LtcRI.TZ, 	MET),V, 	(C) ,M) 	1010IFIEIL,31A.7-)-R-,3_ LlVa-).L 

e-FEA 

IT LiA.7-).R-,3_ 	(MP a) 	> 	—3998. 	4 L n 	(j 	µm) +1 1 

78. 	9 

WO 2013/042572 7 PCT/JP2012/073095 

t'De p t h tc t. fuEEiti^H (AH) ®Sn 

S/cti I n (DWs^mfzzi (a t %) CDftiiE'filL JkXfs fuEE^H (BH) CDAg 

, Au, Pt, Pd, Ru, Rh, Os^/ctil r CDJji^lljg (a t %) CD 

1 0 a t %iU-t~€'&-?Zs tulETH (CH) CDN i, Cr 

, Mn, Fe, C o Sfc&C u ( a t %) tf'2 5%J^±^§;I 

^^5 0 n m£l-tTfc£>o 

[0034] tulETH ( 

CH) (DW-foifO. 0 5 jxmJ^±tfe§o 

[0035] tulETH ( 

CH) ©Ni, Cr, Mn, Fe, Co, Cu CD^HH^ 0. 03mg/ 

c m2J^,±T,fe'g)o 

[0036] tulETH ( 

CH) (D^kMO^vti-XW^ifH v 3 0 0U±-£foZ>o 

[0037] tulETH ( 

CH) (D^M(D¥v ti — XW$ tMfrtifTttt : 

¥v±l-XW.^ (Hv) ^ -3 7 6. 2 2 Ln (Jl^m) +8 6 

.411 

zmtct o 
[0038] mmmz 

tulETH (CH) ©iffiCSSO. 1 m N T>UJ£ 

LTt#iuEETH (CH) ^ 2 5 0 

0 M P alU±t'fc£0 

[0039] 

tulETH (CH) ©iffiCSSO. 1 m N T>UJ£ 

LTt#iuEETH (CH) LjA<^fiIi3 hW-frti 

7^'TIE it : 

(MPa) ^ -3998. 4Ln (Jl^m) +1 1 

7 8. 9 
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[0040] *RIEflaYail3PnlEllkMAgtWt::-M0)--41th)fakt:.:80-C,  MET1,1 ( 

C1,1) 0)1g) E V t —R-,3_7VHv 1 0 0 0J-;CFTZ. 

[0041] *ftliAaYal3PnlEllkMAgtWl,:.:M0)--411th)fakt:.-.80-C, ktand\R-,35 

giviRt:.-_,t('), ma-FR, 	(cm) IDAt:.-_nwo. 	1 m IN Ttit 	tI.D VI]slit 

1./V41 64-1.tcRI.TZ, METJE (C)) 100)/gEll,31Ag.)-a-,35e1 00 

OOMPaL;CFTZ. 

[0042] *RIE9]Ord.13PnlEllkMAgtWt::-M0)--41th)fakt:.:80-C,  442a$4e 

kma$4--e -D -c, 44,E)Xa$40)0)Evt — R-,35eHv 9 OL;LET 

Z.:. 

[0043] *RHAO`Yail3PnlEllkMAgtWt::-M0)--41th)fakt:.:80-C,  442a$4e 

kmam---e -D -C, Lani_INR:Sigit:Nt:.:ct 9, glEkXa$40)(,:.-_ , 0. 

1 m NTtieti-D -CAliif 1./Z1'41 64-Ltcal.TZ, MigEkXa$40)0) 

MEI LiAg)-R-,3_7V 1 000MPaL;LETZ. 

[0044] *RHAO`Yail3PnlEllkMAgtWt::-M0)--41th)fakt:.:80-C,  442a$4e 

kXAM-T -D -C, J IS 	C 	6511 6Z4t0, glEkXa$40)11K"ff 

1-616:.= -DIX-C, 	NR 311., 	5 0 mm/m i n L L -ClgititliR''ff -3 a' LTAIJ 

t Ltc_- 442kXV40)11E1Elrfe5%J-;t_h-eZo 

[0045] *RHAO`Yail3PnlEllkMAgtWt::-M0)--41th)fakt:.:80-C,  442a$4e 

kXAM---C .D -T, WV:-1 0`)M-1 0E11 0--C4421XAM-01L3_ Lmtl# ,IlL 

0)t/J` 1 LtSZA-  'KT 9 0° 	;I: tf2A)"ff.D tc L ,, MiEkXa$40),T,Iitt.0) 

ftt 1, tsoRd ::: tf#,11/kXa$401V-,3_TZ, glEkXa$40A'd ::: ti 

#./fIEL (NA B R/t) 7`3J-;CFTZ. 

[0046] *RIE9]Ord.13PnlEllkMAg6W6::-M0)--Arft)fak6:.-.80-C, X P S (X 

*AY6ro•Y6) -CD e p t h 3•$fi''ff .Dtz-_- L 	, MEA'AJW, 	(A),M) 0S n 

V-z-_- 1, 	I now,1. (a t %) 0)6A1Fi7iV1iM (D1 ) LMETN, (C)N, 

) OWN i, 	Cr, 	Mn, 	Fe, 	Co, 	CuV-z-_- tZnO)F,1k. (at%) 

0)Rit'Ai7J -0-1ICIT (D 3) 	Lont:.-_, 	Ag, 	Au, 	Pt, 	Pd, 	R u, 	Rh, 

WO 2013/042572 8 PCT/JP2012/073095 

zmtct o 

[0040] fulETH ( 

CH) (D^kMO^vti-XW^if Hv 1 0 0 OUTXfo&o 

[0041] mmmz 

§i»C<^,U fulETH (CH) 1 

LTt#£>t1tcW.J3z.~Z:'<foZ>s fuEETH (CH) (D^MCDW LjA<^fil3 if 1 0 0 

0 OM P aJJTF-e&£o 

[0042] tuiES^^ 

#li^T'$)^T, tulE^SS^'CD^®® tfy — 7.513 v 9 OJ^±T' 

S)l)o 

[0043] ^0^0m^pnpffl#s^tin^sya)-»m^cfciNT, fuiEgfa^ 
ig»513§i»cJ; y, tulE#SS^©M^^ttO. 

1 mNxm^R^TmfeLx%bntcm.&xfoz>, mm&mmtommo 
flL&<^l3^1 0 0 0 M P a ]Zl-tUfoZ)0 

[0044] ^0^0m^pnpffl#s^tin^sya)-»m^cfciNT, tuiES^^ 

J I S C 6 5 11 tulE#SS^'CDJ±MIP:t:T 

^[qKC^Ts ^I1M^5 Omm/m i n £ LT^St&i^tT? CI t TiUJ 

£ L/cfulE#SS^©#t/^ 5 %U±T:foZ>0 

[0045] ^0^0m^pnpffl#s^tin^sya)-»m^cfciNT, tuiES^^ 

(Dttif 1 0° MiU^^^tct 3\ tulE#SS^©SiJti® 

LT? fe•SN iu 

(MBR/t) if3UTXfoZ>0 

[0046] ^0^0m^pnpffl#S^tiM^Sya)-»m^CfclNT, X P S (X 

t'De p t h tc £ 3\ fuEEiti^H (AH) ®Sn 

STcti I n (DWs^mJg: (a t %) ©fti^'fit^f'fuS (DO ^tulETH (CH 

) ©N i , Cr, Mn, Fe, Co, C u f/cliZ n (DWs^mfzz (a t %) 

©fti^'fii^:t"'fuS (D3) t(Dfm\lZs Ag, Au, Pt, Pd, Ru, Rh, 
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0 s 	7-z-_- l, 	I 	r (,:.= --D livr 4 0 a t %L;1± 	tip` 1 n m J-;t_h 0) PI -,'_ T#11 

Z. 

[0047] 

[0048] 

*RIE1110YR3aTniEllkX$4A-t%t:MO--41-0011,:.-.80--C,  X P S (X 

*AY6ro:16) os u ry e ort-emEo.Z,v, (A),g) a)opTcA3* 

"ff -D tz -_- L ,, 	Sn, 	I n 7V2 a t °/0J-;LETZ,, 

*ft lEflora 3MAJEllkMAA-tWizMo--41-0011,:.-.8k,\ --C, X P S (X 

*AY6ro:16) os u ry e ort--egmo.ZE (A),g) a)opTcA3* 

"ff - D tc: L 	, 	Ag, 	Au, 	Pt, 	Pd, 	Ru, 	Rh, 	OsV-z-_-(, 	I 	re7 

a t % ."-eZc. 

[0049] 

[0050] 

*RHAayird3manIkx$4r4-t%t,:mo--41-oost:.-.80-c, X P S (X 

*AY6ro:16) os u ry e ort--egmo.ZE (A),g) 0)opTcA3* 

•'ff .D tc: L 	, 	07Y5 0 a t %;M--eZc, 

*RIEIJIt%t:Ma)-1141.11,:.-.8ki\ --c, 	*RIEIJIOrd.53PnlEllkMAAA53 

36:.-.)Ellotc_-,91`A --C'Zc. 

[0051] *ftlElAt%t:_-_ 1J0-1141.11,:.-.8ki\ --c, 	*RIE1)10) ,91`ACEllot,-: 

5 --eZ. 

[0052] *RBA (%(,:.:Ma)-1141.11,:.-.8ki\ --c, 	*RIEIJIOrd.531:%),11kM4AA53 

36:.--1111,Ntc_-  F F Cii -C'Zc. 

[0053] *RBA (%(,:.:Ma)-1141.11,:.-.8ki\ --c, 	*RIEIJIOrd.531:%),11kM4AA53 

36:.--1111,Ntc_-  F P Cii`A -C'Zc. 

[0054] *RIEIJI6%6:Ma)-1141.16:.-.8ki\ --c, 	*RIE1)10)F FCii`AJE111,Ntz:F F CT 

Z.:. 

[0055] *RIEIJIt%t:.:Ma)-1141.11,:.-.8ki\ --c, 	*RIEIJIoF PciACEllotcF PC-e 
Z.:. 

[0056] *RBA (%(,:.:Ma)-1141.11,:.-.8ki\ --c, 	*RIEIJIOrd.531:%),11kMAAM-534 

MEHM,40-1t::_nlkiNtC170:13AT 	Z. 

[0057] *RBA (, %(,:=M0-1141.11,:.-.8o-c, *RIE1)10ro:53PnlEllkM4Aa),Ikai 

51-CV,J, MEA'ZW, (A1,1) atMErri),V, (BM) 	, -ti-LTA-LEA6b-D 

WO 2013/042572 9 PCT/JP2012/073095 

Osjfcttl rCo^T40a t %U±(DWi$,if 1 n m U±(DB$ 

§ o 

[0047] X P S (X 

®Su r V e y )il^"PtuiBSI^Jl (Ajf) 

-ofct^s Sn, I ni)?2at°/oWlT'fe|)0 

[0048] X P S (X 

®Su r v e y )il^"PtuiBSI^Jl (Ajf) 

£ fr -otct^s Ag, Au, Pt, Pd, Ru, Rh, 0 s S 7c ti I r if 7 

a t %£ffi-Z$>Z0 

[0049] X P S (X 

®Su r v e y MJ/£•"£'fu IE It i^H (Ajf) 

-ofct^s 0 if 5 0 a t %7fc)jST'fe'i>o 

[0050] *fP£ttHKSy©-m®K£^T* 

[0051] ^B^ttHJCSy©-(||®tC33^Ts 

*-C$>Zo 

[0052] ^B^ttHtcSiJ©-(U®tC33^Ts 

lN /c F F Cji-fCJilio 

[0053] ^B^ttHtcSiJ©-(U®tC33^Ts ^0|©l^pDpffl#Iffi^Sa 

PCmTXfc&o 

[0054] ^B^ttHtcSy©-(||®tC33^Ts »0F F CSTF^ffllN/cF FCT 

fe §o 

[0055] ^B^ttHtcSy©-(||®tC33^Ts «OF PC^ffl^/cF PCt 

fe •So 

[0056] *fgBJ^MKSy©-iirocfclNT, ^B^0^^p°pffllllfflBM 

izINT?fe £o 

[0057] ^B^ttHtcSiJ©-(U®tC33^Ts 

/iT'feys fuEEIti^H (AH) S.t/fuEE'^H (BH) o 
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$^QS? ! 

[3900] 

ifW$c9?^e^§H v^ do) Sf±auii 
vx^£P2if^ii¥-a)rig2iM?i¥<^Ma)M^a#aHnH^ima)^^ [1900] 

^ (Sfa) SfthSina 

"x^&2mtm^-cD\\%2imm^wMCDmmw&a^±mmm* [0900] 
^ (srv) sf^tf 

2§ni "x^&2mtmn-cD\\%m^wMCDmmw&a^±mmm* [6900] 
o<2 <gx $ ̂  cfium&w^co $ ̂  g? 

^®2in| vxosprrii^¥-?i¥^fii0M^a#aHnH^i^a)^^ [8900] 
o^ 
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[0066] Lt-F, *RIEIJIOYAVfakt:*Zird,g3PnlEllkM4Al,:.-_-Do-C,V,13-Z. 	4 

1 6:.-..7j - ck ', t:.-_, 	)fib 	6:.-_1 	176:3,,i3pn jEllkX#P.1- 1 	0 (,, 	au 1 	1 a) 	 

6:.-..T),V, 	(C) ,M) 	1 	2e):M:354-t„ 	TM, 	(C) ,M) 	1 	20) 	(,:.-..*),V, 	(B) ,M) 

1 3 759T --,3_g-1,, 	iti 1,V, 	(B )V,) 	1 30)(,:.-.JRZ,1 	(A )V,) 	1 4 759f -V_g-1. 

[0067] 

CoZ. tS8, 	CMU*RIE1)1(,:.:1-30-C;OATtV'S<, ):[ - 1_,t's< --CtctkiNc, 

<img3ITI:Ellkmuga)0> 

(au) 
am-  1 1 L 1, --(1, lit:Fit/ftg-Ltsoe, RAJS, glatillitE`A, 	F e 

#, 	Z51,, 	'91 13zrie'91-a, 	7)1,z=r,Aave7)1,z=r,1x-a 

i-sea)kmaucElloza.- Le-- zo etc. kmaut::_titm, -a-,35 

-fttcta -e-D -ctaoc, kXAM- 1,:.:4-,d1M -a-,3_ -fttc 	tpOLt, INL L 

--C F P C 	tc l, 	F F C a$4±0Yrkly- 133 7`S. eezc. 

a# 1 1 a) E V t — 	R -,3_ l, H v 9 0 J-;t_ET 	Z 19)751T 	l,00 a# 1 1 

a)Evt—R:35eH v 9 0J-;t_ETZ L . Roaut:ct -D -ca-romoA 

er.i_h L. tcvJectt')1E--Z0 

am-1 1 ofFIEI 1,31AW)-R -,Ll, 	1 000MP aL;t_ETZ0)751T1,1,\c, au 
1 1 ofFIEI L3Agi-R:5 el 000MP aL;t_ETZL, Roaut::_ct -D -crta 

wil3w3q6i± L. tM)Ject (,) ,ca--zo 

a# 1 1 MEIEltiet 	5 %Jt_h--eZa)/31T 	LAN c. au 1 1 oilEprfe 5 %L

-

:

{?

l 
- 

Z L. 	mti)Jrlitter=1±L, *RIE910Dird,g3PnlEllkM4g•7°1, 

)fl,tc_- t'i'-at:-. 	Mfl,tc_- 5331,:.-..7v 	e70)0fE< tSt'), 	ffiltirittht (E 

'I't) 1E-F 	tfl]$1A-  Z 0 

am-  1 1 offid ::: tf*a.LL (MBR/t) l, 	3 Jt-F --e 	Z 0)751T 	Loo  

am-1 1 0,11/j\:;:tf#,11EL (M BR/t) 7`3 J-;t-FTZ L , 	::: 0' Mite 

161±L, 	*RIE9107al:g3PnlEllkM4g 	7°1, 	M'fl.,tc_- t'i'-at:.-_, 	):[1_,t•c_- g3 

3 6:.-..7v 	/39o,)ot< ts (,), ffiltirittht (E- Mt) 1E-Ftfl]$1A- Zo 

[0068] (RZW, (POE) ) 

,RZW, 	(A)V,) 	1 4 6, 	S n, 	I n, 	V-z-_-6-t.tt.60)-EITZ;0575 
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[0066] m 

Mzmt£?iz, <m, sfai 1 
SKTH (CH) 1 TH (CH) 1 2©il(:^H (BH) 

1 3^JFM3ti, *H (BH) 1 3©iICiiH (AH) 1 4^JFM3ti 

TIN-SO &fc\ s JFML&< Tt <U\ 

[0067] <^SBnQnffl&S*m©lt/£> 

(Sfa) 
Sfai 1 MAXfM£:<k, Fe| 

fas XT>L/7, ^ y)\y^-OARxfyj\y<-OA^ 

©sizilllSfa^k.•& Z. $•&o cE-tcs sizilllSfat«-^tSsH 

^tc^(DXh-oX^^\ #S Sfa H £ 3 tt/ct ©«>:&, MtL 
TF PCJfcliF FC!tt±0ll^4i;i)^§o 

Sfai 1 ®tfy v 9 OJ^±T-fe£07^f3; Ll\ Sfai 1 
v 9 0£Lt-e&££N fiI^SfatCc^T^Mil>i$]Jil 

[p]± U WWlftk "J fiTt^o 

Sfai 0 0 0MPaW±"efc5©«L^o Sfa 
1 OOOMPaJ£±X$>&£. fill^SfatCcfc ^Tll 

[p]± Ls y ®~Ft~£o 

Sfa1 1 (DWXl[tb%U±Xh^>(Difn^L^o Sfa1 MDWXl1fb%Vs 
±x$>zts ffitfjpi'iWfpuu 
ILfci^MLfc^c^^^AyiK&y, Ittfxltttt (It 

Sfa1 1 (Dm^mf^&tt (MBR/t) te3UTXfoZ>(Dtim%L^0 

Sfa1 1 (MBR/t) 1f3UTXfoZ>t, ffitfJPI'lW 
[p]±u *wmn^Famikmtm%:7isxmzLtcm£iizs 

(itMt) fcTzmutZo 
[0068] (ft^H (AH) ) 

ft^H (AH) 1 4 S n, I n, ^Tc[&^t\io(D'ci'§LX$b%)l)&^s^'tf'$b 
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t'JPT 	1_,<60. 	1 µ,mJ,;CFTZ. 	44:8, 	P1,7)- 	O. 	1 µm-;l F1,:.= -ZL 

'J -f 	t 759tt L 1:4: 00 	r,4 Z t66-th,filiCet 1.; Z a'. L t::_ck .D ""Cft - 

Z e, 	6 -th,filiCet L Z tcebt::_ttM n mJ,;t_haAVW-P0//1/ 	7`;rZ,5T 

Zo  laZW, (Ala) 	1 4 0)1Vg)-7Y0. 	2 µmJ,;CF-et, 	6-th,filiCet UZ 

+3•44:1Vg-f-et -S<, a*Og t:.= tV, -I 	t 759tt L 1:4: 0 0  V-z-_- AZI (AJE 

) LifiJE ( BJE) tMET.:80-0FLEIYMIReag.)-- 	< , -a/39: -v.,-\'D 

-kiNtc_-6/3 ,, 4 	t eftt LtS00  

[0071] ffiZ,V, 	(A),M) 	1 4 OS n, 	I n 0)171Z26, 	1 — 1 5 0 µ, g /c m2-C's 

	

z;057Yzo  ffizg, ( A ),g) 	1 4 0)11-Vat, 	7-7 5 µ g/c m2--eZ 

0)751T 	L00 a.' L'. --C, ITIZETtrA- ZINEIVAIE1 -Z0 RAJ'S, AI ZE 

(A) ,M) 	1 4 olila)-V4Y6x*Aliffit--(1,1 1 -Zt'i'-a, A'Z,V, (A1M) 	L- - 

0-FOrrIJE (BJE) LOIECZ):MLtcakEt::_ck t'), Airiftql.Z1Vg-)-04Fit:.= 

igAZet 1.; Zt'i'a75'Zo 	, 	11-Z2--e$11,111 -  Z vi -a, 	a,V,a)): -Zit5R, 

6:.-_ -:54-t.T, cOJIWSANUIT -Za' Le."- Zo  AIZE (AJE) 	1 

4 a) Sn, 	I n 0)171Z me 1 IL g/c m2--eZ L, 	..,3•71-s ffilt' 	riftft 

el'4' 64-LT, ro'.531:%),11kM1-P-1-YEAt, ANARt, KILAKAt 	 

a) t Z ifRAtItgit:"ff -) L rift I., -c, 	)1 	iffriMitIML EL Sc I., -c iC 	< #0 1#E 

ttLetiMiu -Zo 	ct t,J.,3•7̀ cl:Et 	iffrifttel'464-Lztc_- 673t::_t, 	7 µ g / c m2  
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eic 	< 1:4: t') , 	4#V] e 	< tcl: t') , 	r,4 	tt,ftt 1_,--< tsZo 	ct t,), 

3•7̀ s1E4Wht, 	er, 4 	)Jtt•f141 Z7-CO73t-,:t, 	1 5 0 ,u, g / c m2J-;1FL 	Z 

0 ck'JPTI,<(, 7 5 IL 9/c ni21-;CFTZ0 ts8, 11-Zi 	7 5 µ g / c 

m 21-;t -Ft.Z L r, 4 	t 759tt L 1:4: 00 	r, 4 	t 1, 6 -th,filiCet 1.; Z a'. L 

6:.-_,t-D -Cftt - Z7`, 	6 -ft A,filiCet l; Z tca73 t::_ttM IL g / c m2J-;1±101 

20)/11/;05--eZ,, ffiZ,V, (A),M) 	1 4011-Vil e"' 5 0 µ, g/c 

m 21-;CF-et, 	6 -thifiltLet uz+37`s1l-Z12--e6 -s<, a*oigt::_tr, -I 

t eftt Ltsoo 	t.c_- A'ZI (AJE) LifiN, ( BJE) tVA5nTat::8o-OFLIIIM 
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[0071 ] iti^H (AH) 1 40S n, In CDftlfilti, 1 ~ 1 50/ig/cm2t'S 

Iti^H (AH) 1 4 ©ftlfjefci:, 7~7 5 jxg / c m2"T:'fe^) 

nt, ttmmxfemt&mmtkmmt&o itHH 
(AH) 1 4(DBfr*m%xmmBmxmfetz>m£s m^m (AH) tt 

©"F^'-I-'H (BH) t.0)flOU/c"n"^Ht<-y % )UJAE3^h-ff^-0'fifit<_ 
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tC££3tlt\ J: ItHH (AH) 1 

4©Sn, I n 1 M-g / c m27fe)|§"Trfe^) XJM#'I4 
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iatfigjD-r-So &V%fttmi3XMM^t>i%bnZ>tc)sblZ[Z, 7 Atg/cm2 

Ll\ Sn^pl n0;i#Ji^ 

xM^m^tcisb^t, 1 5 Ojxg /cm2J^"Fi!:t§ 
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£^fg£L4l\ S/cft^H (AH) £^H (BH) &;%^C331NT®[°]E£ 



WO 2013/042572 
	

14 
	

PCT/JP2012/073095 

[0072] (*),V, 	(B) ,M) 	) 

ifig, 	(B) ,M) 	1 36, 	Ag, 	Au, 	Pt, 	Pd, 	Ru, 	Rh, 	Os, 	I 	r 

V-z-_- t -t.41.60)a -e):Mtg-t."-C1,\ZoLN5eZ. 	A g, 	Au, 	Pt, 	P 

d, 	Ru, 	Rh, 	Os, 	I 	r. t, kNoiti-e6tLvoigffilfmt-zLo-3 

Iiitezc, ct-D-caui 1 Ab-Fm, (cm) 1 20Ammizw, (Am) 1 

4iglit:.-_tge -zottp$111,-cm-fmtoi_h-,3_-ftz. 	v-z-_-, 	Z:41.6kX6, 6 

),V, (A)V,) 	1 4 0) S n A'D I n L 'tat UM 1.,-C S n A'D I n ORIEIrg):M 

f.fi]$L1 L, 	tV1,7-c!;att.ftr=i_h-,_ -ft Z. 	1:4:8, 	Ag, 	Au, 	Pt, 	Pd, 	R 

u, 	Rh, 	Os, 	I r 0)IfiTt, arasolEA---eAgecktJ13Loc, Ag 

1, 476',$7Y-A0c, RA_ tSARM 01,1'41E11A t:.-.. A g JEllotctga, 	/S')ItMl,:.-..ck 

ifig, 	(B)V,) 	1 3 0)-Eì *.MeA g, 	Au, 	Pt, 	Pd, 	Ru, 	Rh, 	0 

s, 	I r, 	V-z-_- (,AgLAuLPtLPdLRuLRhLOsL I r LID-a 

gifT 5 0 N Ii%J-;t_h-e 	t'J , R-L`3•75q3 i , 	Cd, 	Co, 	Cu, 	Fe, 

I n, 	Mn, 	Mo, 	N i, 	Pb, 	Sb, 	Se, 	Sn, 	W, 	T I, 	Zn7561's 

Zgck (') ift.tR -,3_ tt, Z 1 fE, 	t 1, < l, 	2 fEJ-;t_ha)kX -CW-V_ 41.--C1X-C t A kiN 

0 	11:1  gi 	( B )11 ) 	1 3 e, 	RAJ'S S n — A geb -D,T):Mtg-t.Z1,:.-_ckt'J, 	-t.  

0)*Mea6:.=.1:4',Z a.' LT , 1E4Wht, 1 	-I 	t ft. arf , EMt (EM 

ft, 	Et 	iffriltht, 	tVlitc_';Xtt.'ht) tS, Ls 	r=i_h-,3_ -ft Z t'i-a75 	Z. 

[0073] ifig, (B)V,) 	1 30)P1W-A0. 	001-0. 	3 µ, m ---e 	Z;05  e 	Z. 

),1 (BM) 	1 30)1Vg-A0. 	00 5-0. 	1 µ,rn -eZ0)751T1_,I,Nc, Plgy. 

e0. 	0 0 1 il.rna---eZL, am-1 1 Ab-Fg, (c),1) 	1 2 LffiZ,V, (A 

1E) 7Y-L'UM L, ENRtint10#01tativ\btAitc_';XtLfteEkiNc, ck t'J 

..,3•1:4',ffilfMtAbtVlitc_';att.ttel'41  641.Z AL- 673t:.-..t, 	0. 	0 0 5 ,u, mJ,;t_haAV 

751T 	LliNc, 	V-z-_- JVW.).7Y< tsZ L, Roam-1 1 v-z-_-t -F)N, 1 2 	(C 

1E) I,: ck ZalreCIMM7Y1E-F 1./"CfM)]75 	< tcl', Z tca73, 	ck t'J ..,3•1:4',1E 

4#MtV41 Z tc&56:.-..6 	0 . 	3 ,u,n1J-;CF, 	ck t'iPT1_,<1, 0. 	1 ,u,n1Jt-FT 
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[0072] (*H (BH) ) 

^1 (BI) 1 3 Ag, Au, Pt, Pd, Ru, Rh, Os, I r 

, £Ag, Au, Pt, P 

d, Ru, Rh, Os, I r&N 

iotMi I^PTI (CH) 1 (AH) 1 

4WlZfc&t2><DZm\L-Cmmfe.Z\el±Z-&Zo Ztcs It 

3kM (AH) 140Sn^l n tikntyQtkMfi&LT Sn^l n (DMitBMtiH, 

aiL, &^c>ltl'l4£[p]±3-&£o &fc\ Ag, Au, Pt, Pd, R 

u, Rh, Os, I r©t£"CteU ^©ijSTAgjiUi-JiJL^o Ag 

y, >r >tf-y< 4So 

•^H (BH) 1 3©£-&$|/£tfA g, Au, Pt, Pd, Ru, Rh, 0 

s, I r, A g t A u £ P t t P d t R u £ R h tO s £ I r^0^ 

ife5 0M%J^±-es>ys i^MMB i, cd, Co, cu, Fe, 

In, Mn, Mo, Ni, Pb, Sb, Se, Sn, W, T I , Z n £ & 

1 m, t, L< tt2ffija±©&S^t/£3*lT^Tt,&^ 

o *H (BH) 1 3^\ n —A ga&oS-eM/SStia^Kcfci'J, ^ 

It IttfXJS:£1t &/u/c>iti'l4^) & £ £ [R]± 3 •£ SSo 

[0073] c^H (BH) 1 0 0 1 ~0. 3 41 

H (BH) 1 3©Jp^l£0. 0 0 5 ~ 0. 1 IA\> JS<^ 
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*IR, 	(B),M) 	1 30)A g, 	Au, 	Pt, 	Pd, 	Ru, 	Rh, 	0 sV-z-_- 1, 	I 	r 

a)E,'AV. (a t %) a)A'A1ri7iT11E ( D 2) e, A 	/3\ 6 Di, 	D20111A 

--e# /± -z z: LePTLkiNc. A'13`6 D i, 	D20)IIIRTIVILtS0Vi'a, 	,3• 

fsEtritthtel'41  64-LT, w1:531:%),11kMAAYEAt, AMR )i', 

KILAKAt 	a))i' 	Prittgit:"ff -3 LIRA-1%1, -C, t 	PriMitItIqLEL$51 I., 

---c 	< #01tatto5,±iMinT z 8 -t-  41.75 	z 0 

x P S 	(XUAr6:16) TD ept h3•$fi/ff.D7-z-_- L5., *.ZW, (AR, 

) 	1 4 a) S n V-z-_-  1, 	I n 0)1,$ 	i I. ( a t %) OffilAtie 1 0 a t %J-;LET 

z a- L 751T 	LAN°  Ai zg, ( A j,g) 	1 4 a) s n V-z-_-  1, 	I n0)E,1. (a 

t %) 0A'Airie 1 0 a t % --ezt'i'-a. 	,37`sffilt' Ziri1ttel'41  641. 

T. ro:531:%),11kM4P-1-YEAt, ANARt, KILAKA)1mo 	a)tirx 

MitiR 	"ff -3 L NI% I., ---c-, 	t Z i7 t:1 	L EL$51 I., ---c 	< #01tatto5,±iMin 

TZ8-t.41.75zo 

WO 2013/042572 19 PCT/JP2012/073095 

TH (CH) 1 2 5 0 OM P aU±ZfoZ>t, TH 

(en) AUvmt-tzz£-emzmmnm%imtffa±Lz&mfem<fa± 
TZo £fc-JJZ\ TH (CH) 1 2 OOOOMPaJU 

TZfoZ>(DMfiLlS TH (CH) 1 2 0000MP 

aUTzfo&ts 

xmtLtcm-SlZ, AUlK&kK 

[0086] TH (CH) 1 20flL&<^I3£TH (CH) 1 2©JI^£tf~F§B5S : 

(MPa) ^ -3 9 9 8. 4 Ln (ff^m) +1 1 

7 8. 9 

ZffitztZtm?£IA\, TH (CH) 1 2 0flL&<^I3«>:TH (CH) 

1 2(DBfrt1f±ttt%::Mtztt, TH (CH) if£ lJ ?Hbt~Z>Zt "CHIC 

IR]± LZ&mfem<fa±tZo 

[0087] XPS (Xi^lfM) T'Dept hfttifZfj?tzt$s It^H (AH 

) 1 4 CD S n ^Tcti I n ( a t %) (DO % 

tfH (BH) 13CDAg, Au, Pt, Pd, Ru, Rh, Os^/ctil r 

OJjirP/jiJ-t: (at%) (DM.Mi\lL%:7jk~$~iiLW. (D2) 7^\ D2CDJIII 

Zft&tZZttfbfiLlS g^®fr£DlN D20jli-e#£L4l^I£\ 

tm13x% wmmi3xs 
$tik7kM 13x^(D13XtMlkLZs 13Xi^tuthb$$ L 

T±$ < PTZti'tti „ 

XPS (Xi^ifM) ^DepthM^/:^, (AH 

) 1 4©SnJ/cttl n CDJM^jfJt (a t %) CDltiM^' 1 0 a t %&L±Z 

Ll\ Iti^H (AH) 14®Sn^/ctil n (a 

t %) 1 0 a t %7'btl 

£JS:t LT, ;ffx thb$$ LT^$ < 

lT •?> 33 -f ^)0 
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XPS 	(XUAr6:1) TDept h 3•$fi.,'ff.Dtz-_-L 5', 	*IR, (BM) 

1 30)Ag, 	Au, 	Pt, 	Pd, 	Ru, 	Rh, 	Ostz-_- t 	I 	ra)E.21. 

a t %) 06-Age 1 0 a t %J-;t_ETZ a.' L751TLAN. 11:1 1,1 (B1E) 	1 

30)Ag, 	Au, 	Pt, 	Pd, 	Ru, 	Rh, 	Os 	i-z-_- 6 	I 	r 0)E.2.  (a 

t %) offilAille 1 o a t% 	--eztiii-a, am-1 1 Ab-F)N, 	(c),1) 	1 2 

LAZE (A ),M) e-aUF -  c l„ ENt4t,gititlotOltattv\btV1,tc!Mtpht 

OA< tsz 8-t.tt.ez. 

XPS 	(XUAr6:16) TD e p t h 3•$fi.,'ff.D7-c_-L 5., *.Z,M, (AM 

) 	1 4os n V-z-_- 6 	I n IDE.21. (a t %) 0A'A4171 -I1ff (DO , 

itiffl, 	(BM) 	1 30)Ag, 	Au, 	Pt, 	Pd, 	Ru, 	Rh, 	0 sV-z-_- 1, 	I 	r 

0)E,1. (a t %) 061-44171 -11E (D2) , TR, (c) ,M) 	1 20)N i 

, 	Cr, 	Mn, 	Fe, 	Cotcl, Cua)E.21. (at%) offiA41171fil 

a (D3) /3,A'i3N6 Di, 	D2, 	D 3 a)111R --e4/± -zz:LePT 	Loo A' 

/3\ 6Di, 	D2, 	D3a)111R --e4/±Ltsotaa, 	,3 7̀ sffilt'IMIthtel'41  64-LT, M. 

,131:%),11kMAA-i-IA)1, ANARt, KlE7.1<Ata))11Itgit:N 

T7-3 L N1%1, -c, )1Z frxttgitltIqLELV I., -c 	< #01tattLetTS -z L 

tSM-3 -t. tt.eZ. 

XPS 	(XUAr6:16) TD e p t h 3•$fi.,'ff.D7-c_-L 5., *.Z,M, (AM 

) 	1 4 OS n V-z-_- 6 	I n 0)E.2.  (a t %) 0)6A1A, a Ve, 	rri),V, (BR, 

) 	1 30)A g, 	Au, 	Pt, 	P d, 	R u, 	R h, 	0 s 	7-z-_- 6 	I 	r 01;521. 

(a t %) 06-A4A7Y- 41.T11. 1 Oat %J-;t_h"-e.D"--C, 	TR, 	(C) 	) 	1 2 

ON i, 	Cr, 	Mn, 	Fe, 	Cotz-_- 1, Cua)Ig21. (at%) e2 5 a 

t %J-;t_ETZR-,'_ e 5 0 n mJ,;t_E-CZ a.' L 751T 	1, Oo A'Zil (AM) 

1 40)S n V-z-_- 6 	I na)E.21. (a t %) 0A'A4ri, 	arf, 	11:11,1 (B),M) 

1 30)Ag, 	Au, 	Pt, 	Pd, 	Ru, 	Rh, 	Ostz-_- 1, 	I 	ra)E.21.( 

a t %) 06Age- tt.T.-t. 1 0a t %""e.D --C, TR, (C) 	) 	1 20) 

Ni, 	Cr, 	Mn, 	Fe, 	CoV-z-_- tCua)1;521. (at%) 7Y25at 

%J-;t-ETZR-,3_ e 5 0 n rn -eztiii-a. 1E# #i (ffilfMt, 

WO 2013/042572 20 PCT/JP2012/073095 

XPS (Xi^ifM) TDept tpm (BH) 

1 3®A g, Au, Pt, Pd, Ru, Rh, 0 s S Tcti I r CDJji^lljg ( 

a t %) CDltiM^' 1 0 a t I S Lt\ ^H (BH) 1 

3©A g, Au, Pt, Pd, Ru, Rh, 0 s STcti I r CDJji^lljg (a 

t%) 0ltiMtf1 Oat%^-efe^iI^ Sfai 1 ^TH (CH) 1 2 
tm.rn.rn (AH) ^ & A,/c;i titt 
1fW < 4 £> i> ^ *i £> £ o 

XPS (Xi^lfM) ^DepthM^/:^, (AH 

) 1 4 CD S n 7cti I n ( a t %) (DO % 

tfH (BH) 1 3®A g, Au, Pt, Pd, Ru, Rh, 0 s S Tcti I r 

©DirP/jfiJ-t: (at%) (D2) S ~FH (CH) 1 2CDN i 

, Cr, Mn, Fe, C o S/ctiC u (at %) 

M (D3) D2N DsCDlHMTfefctZ Z tiffc £ Ll\ It^® 
fr£DlN D2N D30jli-e#£L4l^I£\ M 

mmmisxs 
9 tH# LT, XimiitiMi^hb$$ LT^$ < Z t 

&•?> <13 tlifJb Z>0 

XPS (Xi^lfM) ^DepthM^/:^, M^E (AH 

) 1 4 CD S n j£/c& I n (DM^mfx. (a t %) CDlftiiE'filL &0\ "^H (BH 

) 13CDAg, Au, Pt, Pd, Ru, Rh, 0 s S Tcti I r CDJji^lljg 

(at%) CDltiM^tl^tl 1 0 a t TH (CH) 1 2 

©N i, Cr, Mn, Fe, Co £fc&C u CDJl^;fJt ( a t %) If 2 5 a 

t 0 n Ll\ ItilH (AH) 

1 4 CD S n j£/cti I n (DWs^mJ^ (a t %) CDftiiE'filL S.O\ ^H (BH) 

1 3®A g, Au, Pt, Pd, Ru, Rh, 0 s S Tcti I r CDJji^lljg ( 

a t %) CDltiM^tl^tl 1 Oat%^i"efcoT, TH (CH) 12© 

Ni, Cr, Mn, Fe, C o S/ctiC u CDJji^lljg (a t %) ^2 5 a t 

%&L±-e$>z%ztf5 0nm£m-e$>zm'&s (it^it 
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tt 	ifrxttht, tv1,7-c!Mtpht) (,, a$43•7YRZ,V, ( A 1E) 	1 4 V-z.:l,  

*)N, (B) ,M) 	1 3 iztgel,-cE<I-sz8-ti-Lez. 

XPS (XUAr6:1) TD e p t 1-13•$fi-'ff—tz-_-L 5., *.Z,V, (AM 

) 	1 40S n V-z-_- 6 	I n OF 	, 11. (a t %) 06-M171 -IiiiM (DO LT 

1,1 	(C),M) 	1 20)N i , 	C r, 	Mn, 	Fe, 	Co, 	CuV-z-_- 1, ZnO)E,2 

I. (a t %) 0)*.A41171VICE (D3) L a) rAl t-,=, 	Ag, 	Au, 	Pt, 	Pd, 

Ru, 	Rh, 	Os 	tz-_- 6 	I 	r (,:.= -D livt 4 0 a t %J-;t_h0)q±CY 1 n mJ,;t_h0) 

1V -,L -C#11 -Z a.' L 751T 	L00 	1 n m101L'_"--e#11 -Z L, IN AiSA 

g otga, tv1,7-c!MtphtAbffilfAttelg < tsz 8 -t. 41.75 	z0 

XPS (xnAr6:1) 0) S u ry e y Alit-emEo.zw, (Ala)  a) 

0)TcA3•$h 	•'7.D tc: L ,, 	Sn, 	I ne1 a t%J-;t_ETZZ:L751T1_, 

00  Sn, 	I ne2 a t %;M--ez L. IN AiS A g otaa, MitfEttet 

t,). #01tattLe 	< gnu 	z 8 -t.  41.75 	z0 etc. IN A_ a P d otga. 	P 

d engHE L -c #01tattLei-4 < tsz 8 -- 4-t. 	z0 

XPS (x*AYr6:1) 0) S u ry e y Alit-emEo.zw, (Ala)  a) 

0)TcA3•$h 	•'ff -D tc: L ,, 	Ag, 	Au, 	Pt, 	Pd, 	Ru, 	Rh, 	Os 

tz-_- 6 	I 	re7at % -"C'Z a.' L 751T 	1,00 	Ag, 	Au, 	Pt, 	Pd, 

Ru, 	Rh, 	0 s V-z_- 1, 	I re7at °/0J-;LET 	Z L, IN AiS A g a) ta -a, 

MitfEttet t,), #01tattL75 	, 	< tinii -z 8 -t.  41.75 	z 0 e tz-_- , IN AiS P 

d 0) ta -a, 	P d engHE I., --c#01tattLeA < tsz 8 -- tt.e 	z0 

XPS (x*AYr6:1) 0) S u ry e y Alit-emEo.zw, (Ala)  a) 

0)TcA3•$fi ,'ff -D tc: L 	, 	0e50 a t %"--eZ a.' L751T 	L 00  0 

e 5 0 a t %J-;t_ETZ L. #01tatiYA <1:4:Z8 -t. 41.75Z 0 

[0088] <ro: 311E13 API kM4P-1-0)11 A> 

*ftqloYiro: 3113PnlllkM4*,11-01EllAtvtit.-.Fit/f L, td. 0 7y, IN A_ ard,v,Ewn  

PI kM4*,11-A311E1331,..11 otc: 	,91-A', 	Ird. 3,,E13iTnlEllkX#P-1-A3,,E13 

36:.-.)11 0 tc F F CatzL- 1, F P Ca. 	IZ:g3PnlEllkMAAM-3,1340,1E11 

176:40-11,:.:1110tcrd,53PntSEetf641,Z0  tS8, ii`At:.-_ -D1X-Ct, 	)1Zi* 

WO 2013/042572 21 PCT/JP2012/073095 

Mrtzm-kfes ^ SfaJ^tflt^H (AH) 1 4if:(i 

c^H (BH) 1 3lcM(LT*I<&££^*itf&.5o 

XPS (Xi^lfM) ^DepthM^/:^, (AH 

) 1 4 CD S n 7cti I n CDJji^lljg ( a t %) ©fti^'fit^f'fuS (DO 

H (CH) 1 2©N i , Cr, Mn, Fe, Co, Cu %tcl£Z n (DWs^m 

jg (a t %) (D3) Ag, Au, Pt, Pd, 

Ru, Rh, 0 s STcti I r tC^l^T 4 0 a t %£X^(D%M,if 1 n mj^±© 

JP3"e#*Et"£££#$?£ IA\> 1 n 0!la.l£A 

g CD±§£\ tiL/c;i ti'l4^ifM < tah&^tilffoho 

XPS (XS|7|71DB;:?1^71D) CDSU r v e y)|JJ^T'tuHEft^H (AH) CDi^ 

®CD7u^^^f 7c £: Sn, I n if 1 a t L 

l\ Sn, I n^'2at%ffiWt g <£>i§£\ 

y, s/c, rn^Pd©*!^ p 
d 1fWHk LT£o 

XPS (XS|7|71DB;:?1^71D) ®SU r v e y )|JJ^T'tuHEft^H (AH) CDi^ 

®CD7U^^^f tc 13\ Ag, Au, Pt, Pd, Ru, Rh, 0 sj 

7c ti I r A* 7 a t %7fc)jS"Trfe£ d tiffc S LlN0 Ag, Au, Pt, Pd, 

Ru, Rh, Os^/ctil r if 7 a t %lU-tT&&ts $JXIr£ A g (Dion's 

u s s/c, m^p 

d 0*I£\ P d ifmitLXmm^Kifrn < &£&£><, 
XPS ®Su r v e y >I!J/E:ttuEEili^H (AH) CDi^ 

®CD7u^^^f ̂ k'li-o tc t. 3\ 0^5 0 a t Z. tiffc S LlN0 0 

if 5 0 a t %J^±-e&£^ t£Z>1S:ttliffoZ>o 

[0088] 

tcmfe L& ̂  

SMCffl^fcF FC^JfcliF PCS?, 

Bl^®tC^ ̂ tc B!-f"p|3pp4£ if^h~f b ti£>0 433% bm-f-lZ'D l^T JUti/M-?1 
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, 	1,V-1,7-L'11111*- -, 	11, 	7 -f v 1-1-A, EMIIIIJ L 0)4aMtz.-. c 6 tso 

o AAA 	tIMEH MO_ t:.-. (,, 	5' 11,:.:V_LIT 	Yff. Ltz_- #0013PnAb#44107 	'9s 

— / . 7°)<5')1/1,11(,:-.V_LittftLtc#Atseez. 

e tc, 	a.' Oct -)1,:.-.):[ -,3s4-1,tc51*-')Ellkiv-C 	37 	'f'F1' L -C t 

A<, 	F F C iAh-'.. 	tz: l, 	F P C iALA'CEIEJ kivz F F C 	tz: l, 	F P C 	'flft4 L --C 

tao. 

5' t7J- iALA-TL )< 	iAh-'10 -e*ftlElJlaYal:531:%),IJkX44A--e 

[0089] 

-D --ct.M,\L„ 	7J- PLAV-c...- t)(Y-AiDA- tc_t1--e-D -Ctao. 	44:67J- 

iALA'L)( 	ih-'19`). *ftlEIJIIDIV,531TnlEllk%'#A1,:.-_ -Zz: LT, 	Wt:.-. 

lafCA'ItffOLL 	Z., 

<ro:53ry,dEHN$1-go),1-aml> 

*ft HA 10 ',11: 	31113iTn PI 	X $1-  A 10 	' 3. 	1 L L --C't, EA CM %„w, afF4) 

673--D,, 	tiit (''Y'', 	-f7J- 7°1,-5-4 J4) 	673-D,WCElloZz.._L 

4E1 1_,, 	ti -4673 -D ,„k 6) t 3E.A673-D 	o) 	7`, 	673-D ,11-grrit:., 	673-D ,A* 

t:=411 - Z4P-11`21 10A1telt*-.354-t.r, 4 	t Oftt 	trP$1_1L, 	tz-_- ro: 

VfLateR< tsZ z: L--elatmtoi_E -1 /435 -tzt'i-aez. 	tz_- -tkliisi 	I- 

011/AbN 61,, EA6-D 	•--C'Z a' LiJIT 	L,o0  

	

gaA/93,orri--ets..%/3-D,(07517 	L 0 0  rd % l`/ - 	l /11.' VIM -D 

LEL$ALTV=J— fshMeffM35 tt.Z A:6, EMi (f 4t, Et rittht 

, 	tV1,tc_Vatt4) 	IT`.]_E -1 /43s -ft Z t'i-a 	Z „ 

NMI (AM) 	1 4 1,, Othta73-D 	',4ICEllotz-_- 675-D 	Z±.1--e):MZ z..." L 

iJ1T 	LAN. Ittt&5-D _kCEHLN Z a' L tz.-_,t (,), itiM (BM) 	1 3 LO 	Zit 

er=i_h -zo 

*),1 	(B) 	) 	1 36, 	:>7 -A- 673-D,',4-MEIlkiNtz-_- 673-D,1,±1--e)f -Z 

a-  LetIT 	Loc. 	7 -A-A- 6-e5 -DCEIlkiNZa'Llz,t 6). VM'ts)liMe- 

, M-Mt (ENt4t, .filtrAltht, tV1,tz_';att.ft4) er.i_hl- zo 

TM (CM) 	1 21f. 	)1.7 7 Z'A'A',./6.t-cl,V7 v 1->BJ'Hot-c/95.-D,Z 

WO 2013/042572 22 PCT/JP2012/073095 

, 70UX7-f «J 13IIIPJJ£b4^ 

-/\* > 7V * juffl L £ti<$>%0 

£tcs ICMjS^tifczi^^airFSrffl^Tzi^^SrfNElLTti 

&<, F FC^SfcttF PCSTF^ffl^TF FCJfcttF PC^ULT 

t>&V,\, 

=1 *<? * 

oxfc&i^u tz&* 
% n tx\ mz 

[0089] <m^pDpffl:feSfa^0i^^;£> 

tf-csa,, 
IIU $<£ y ^(DJiif, a&o ^j&Jlg^lCs 

x*j©fg£££PftlU S/cl 

©Hj&AN£te> $"££>£> d £ TW £ IA\> 

SS^a&o fs®Jjtfti?£ Li\, 

s £ |*D± $•££*§£•#£> £0 

ftHH (AH) 1 4l£% 

tf$fi;lA\> &tea&o$£ffl^£>c:£l;:<fckK (BH) 1 3<>:0^*'I4 

^±t50 

^H (BH) 1 3&% t*fe%m\,^tclsb? $MlI""ejFM~t£ 

s MX>& dt^it ittfximit teA,t~mn>\m) ^[p]±-t£o 

TH (CI) 1 2tt, XJU7 7$>@t)§S/cttr7>> 
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TIT):Za.' L751TL,1Nc. .211.7 7 Z JOC4V-c_" 6V7 V H4CE11 0 Z Z: 

Lt:.-..,t (,), aM- LaA'Ztteri;]_h - Z. 

I-L- ) 1/ 7 77.-.ZW/6.tcl,V7vH4T)E110Z673 .Dae,ARNio73 .D 

,TY --eZz_.'• LePTLANc. 	6'6 -D 	,TY L LT.  ARN I &I) 'D 	CEIlk,\Zz_.' Lt:.-.. 

ct ( , ), )sUMIMIJN -DR<tst,), 1E4WhtAbEMt (ENt4t, E)1 	;Mkt 

, 	tV1,tzl'att.'ht) er.i_h -zo 

tc_- )1,777..-zogiu6v-L- tv7vH4(z,tmmLL-rtvtlegv-t. 

--coz a.' LePT 	1, ki N c. It V t I) 	A)J11 	Z a' Lt:.-_,t (,), 0M—Cifo1 	k' 

Ltst,), )sUMIMIJN -DR< tcl',('), 1E4WhtAbEMt (f 4t, Et 	rift 

ft, 	6V1,tzl'att.'ht) er.i_h -zo 

AJAR 
[0090] Jt-F, 	*ftlE910* 	1ELVIN L A t:.-..71 -e, 	a.' 41.66*ftlE91 ct t) A< 

±111 -Ztcobt:.:PatZ t IgYe 	('), *ftlE9Iblit/f -.3541.Z a.' L70,,>4 - Zt, 

0) ----etV's I 

[0091] -ArOlJarfELVINL LT., au, TM, (C1E) , rile (131E) , A' Zil ( 

A),g) 	a-  opiRt:.-_,!Ro-rWL1,±1 ,1) a L --e)f 	Ltc_it:A, 1-;CF0) 	1 — 

7 6:.-..71 -A-ItT-t- tt.T-11.4'FIlLtz-_- 0 	etc, 	TM, 	(C1E) 	t:.-.. --Do-Ct, 	)F 	1, 

tcl', ON t 4lF11  L, tto 

	 1 6::_a$404'FIIA-it, 	2 t:.-.. -FM, 	(C) E) 	0)1'F2'' 	1t 	3 I,: CM 

(BlE) 0DMIk4.%-1t, 	L1-1,::-A'Zil (A1M) 0)4'FI.%-it, 

Aft 	-4-t,T.1-t,7j -c, 	etc, 	6 	(6 	1 , 	6-2, 	6 — 

5 6:.-.A01,±1 

3) 	6:.-_--A- 

YthiNT1111 1, tL- -1,1a)frTk4.%-itaveNtl_Lila)A-ft, 	7 t:.-_-ELVINTIJEll 

I., tc: 	-1,1 011MIA-it a Ve NOLLITO A-it -t. tt. TA-t,71 -0 

[0092] 
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IA\> x;U7 7 $ tcizo v 

Sfa^©^#tt^fq]±t--g)o 

S/c7Jb7 7 $ tztev v h;§-effliN-g)^^ $><W\ ^;RN i sb^ 

S Ll\ $>1 LT^^N i 

% ^^^/c)itltt^) ^fq]±t--g)o 

%tcX)\s7 7 $>!£;£ 3;/c&7 v LTy-vti 'J 

IA\, +>-'yti 'J ^zmatzztizj: y, 

£&y^ j£MW>ifr-^i<&y^ (it^t B^XJM# 

It fr*[p]±t~§o 

^l»J 
[0090] IUTS zne>tt*fpj!£j:y&< 

mrntztctbizm&tz t©-efe y, *fP£w&feznzztzmmtz* 

[0091] mmmRxftt,mmtLT, s^ TH (CD N *H (BD N m^m ( 
AH) %z(D\mzmjTmm^fiozt^&Ltcnn%:, J^T©^I~ 
7 ^^-r^-e^ti^ti^L/co s/c, TH (CH) K^Tfciu JFML 

&^iJtfFML/c0 

i1 ^2KTH (CH) (DWm&ftZs 3l3tC*H 

(BH) (Dftm&ftZs muzm^m (AH) 
titzs ^6 (i6-K ^6-2, 316-3) IZ&m 

[0092] 
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[1] 

No. 3f. V' )17.7),. 
[mm] 

tIJA 
[mm] 

03-Y 
FTilt%1 

A VI 

1 24 0.30 30 Cu-30Zn 1/4H 
71-  A +1 0.64 2.3 

2t 0.30 30 Cu-30 Zn H 
1-  x 0.64 2.3 

3 tfitt 0.30 30 Cu.-10Sn-0.1 EH 
7i A IA' 0.64 2.3 5P 

4 0.30 30 Cu-3Ti SH 
1-  ., 	# 0.64 2.3 

[0093] 	[2] 

No. *NTth 	f t:*01 
1 q/A61,-).-D , 6i5 --D - - : 	il, 7 7 --. /6/).Ni6i) --D 	A- 

6?) --D -- 	ILA :55°C 
pir : 0.5-4 A/dm2  

2 -D -- Y)--D -- 	A : ,5 	Cu al ) --D 	A 
-ice :30°C 

q AVIP : 2.3 A/dm2  
3 WAY)--D - • YD-D - if,- : ,5Art 	1 = 1  .2.,e 

6 ? 5 - - D .- 	nit : 30°C 
A aA PI : 4 A/dm2  

4 A 9 —Y 	I- : ffio")41M -  Auto) 
1-.LI: : tk4 -- a7/1./ 	oDA' ,7 	it.E 

Mij : DC5OW 
-771., :v11.1J : 0.2Pa 

5 -a% 65-'D 6?5 --D .- 	'iT, 	: RaF eg- 
iSTIP :30°C 

I ikiA PIP : 4 A/dm2 

'-a%6)--D .  6f)--DA:ROCo 
&) --D -- 	ilaPic :30°C 
likVIP : 4 A/dm2  

7 -a% 615 --D ,.. 6T5 --D .-n--  : ,z/i- 7 7 '-:., :-/ONi_61) --D 	A+ -1±.  '.:). .t 9 >' 
-ice :55°C 

4VIP : 4 A/dm2  
8 It -D YD--.DA:,7,A-'7T - ✓OM6iD-Dg+)IY.JJ9 ->'+ 

V]lifAli 
675 --D 	ig.PI :55°C 
MikAtt : 4 A/dm2  

[0094] 

WO 2013/042572 24 PCT/JP2012/073095 

[^1] 

No. mt: 
[mm] 

tfi 
[mm] 

ft 9} 
[**%] 

SfSU 

1 MM 0.30 30 Cu'30Zn 1 / 
0.64 2.3 

2 Kit 0.30 30 Cu-30Zn H 
Jr x M 0.64 2.3 

3 ft It 0.30 30 Cu-lOSn-O.l EH 
.x |t 0.64 

——-
5P 

4 tR It 0.30 30 Cu-3Ti SH 
;t x It 0.64 2.3 

[0093] [H2] 

No. 
1 flMfeo i* feo#K : ^77 5 ^StNifeotS 

feo^i^Jt : 55°C 
: 0.5-4 A/dm2 

2 feol^ffS : fijftiSfCufeo 
feo^iyjg : 30°C 
IBS : 2.3 A/dm2 

3 HEMfe-^ ^ feO#^ : ®nB£ 
feo#?.MJf : 30°C 
IffiS : 4 A/dm2 

4 $ —if v y . jff jgtoia^gr^rf 5 ^ 
: tfc£^c?±T/W< y ̂  

ItiJj : DG50W 
T/P^y!±tl : 0.2Pa 

5 MM fe^ ^ fe o # T-fS : ffiiiifcFeTti: 
feo#?^Jt : 30°C 
Iffil : 4 A/dm2 

6 «Mfeo^ fe o # T-fS : fimStColS 
feotffl^ : 30°C 

: 4 A/dm2 

7 flMfeo feo#K : ^77 5 ^NifeotS+f-y^ V ^ 
feo^i^Jt : 55°C 
llltffE®,® : 4 A/dm2 

8 IIMfeo # feo#fi£ : ^/V77 5 >-^Nifeo#^+f-y^7 y >" + 
M^lJ 
feo#?^Jt : 55°C 
IBS : 4 A/dm2 

[0094] 
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[3] 

[0095] 	 

No. c E&J:f .  UME 
1 "112%b1).-D .-  d) "0 -8-  A : 	-..../ 7 '..../4L Ag61) .--D ..8-  0 

- 1`E 111-  : 
 

40°C 
Miy-V-#Ar: : 0.2-4 A/dm2  

2 l'ibb.̀D..  6b  'D  -. R : •/74LAubb.--D .8' 0 
-9 '8igilk : 40°C 

aiy-v#ff_ : 0.2-4 A/dm2  
3 tAbl) .-9 ..  d).--9 -8. R:WLItlk..-D -.8. 0 

-9 .8.  YE. )14: : 40°C 
ta'-EVII: : 0.2-4 A/dm2  

4 ZIA bl) -9 .' d) -9 -8 g : 	-.'..; 7 '..---::: :.--'741 -.';',1-4L4t61).--D .  
d).-"D .8 ark : 40°C 

: 0.2-4 A/dm2  
5 ra.61) --D .  d) --DO:R.rftRu --De 

d)---D .81ary: :40°C 
A; ia : 0.2-4 A/dm2  

6 ---'`',-Y - ' -37— Y',Yb:WZOMA-ttOD 

t : DC5OW 
Til--j..--TEJJ : 0.2Pa 

7 %,-%,6,5_0 .. 6,,) -0 -. 0 : .2z 37 ,,,,, 	/1„;t: 2.-"K'Sn61)--D ..0 
d).0 -8 my4: : 40°C 
I- .-iy-A ry: : 0.2-4 A/dm2  

8 Zi:%61) .-D .. d).-D -. g : kkCu61).-D . 4k 
d) -9 -8 my4: : 30°C 
ClArg: : 2.3 Aidm2  

[..4] 

No. ua,J7 .. 4 
1 am,bb.--D 615.--DR:7z3,— )v*RSI.161).--DO 

61)---D 	Eft : 40°C 
"MA-811I: : 0.2-4 A/dm2  

2 Ai`'Y 37  —Y'Yb:W-AtOMA-t6t0 
IW:tMa7)1,,yN(T)AA' ,2 -1W_ 

Wit : DC5OW 
Til.--j'../TTJJ : 0.2Pa 

3 "t)i1,?)---D ..' 61)---D .8' 0 : YT '../MAg61)--D.-0 
61) -9 -8.  Eft : 40°C 
'RNA ift : 0.2-4 A/dm2  

[0096] 

WO 2013/042572 25 PCT/JP2012/073095 

imi 
No. ii 
1 H'Mft-o # ftolffg : ^7 yifcAgftolffS 

fto^M : 40°C 
lijftM : 0.2-4 A/dm2 

2 H-Mft-o # ftolffS : v'T^-ftAufto#^ 
#>o tffijg : 40°C 
lilM : 0.2-4 A/dm2 

3 lIMft o If feotJS : 
#>o tffijg : 40°C 
1liSfc®Jg : 0.2-4 A/dm2 

4 lIMft o If >-^1/^7 v5 

fto t SJt : 40°C 
lilSJt : 0.2-4 A/dm2 

5 MM, ft o If fto:IlRufto 
fto §?UJt : 40°C 
HtffEM : 0.2-4 A/dm2 

6 9 — h : 
M : W^ar;w^s/ ?m<T)y;<y 

: DC50W 
: 0.2Pa 

7 ISM ft o If fto^fS : ^ >^Snfto £?j£ 
ftotM : 40°C 

: 0.2-4 A/dm2 

8 ISM ft o If ft o If fS : iiESlCu ft o If 
#>o tiSJg : 30°C 
1ltff£®J& : 2.3 A/dm2 

[0095] [H4] 

No. ii 
1 HM fto if ft o If ffl: : ^St Sn ft o If ff?C 

ftot i&g : 40°C 
: 0.2-4 A/dm2 

2 f-V-yh : 
: #K^rf±7VW^;/ ?eg<DX;<-y 9 SS 
: DC50W 

7/V=?yj±tl : 0.2Pa 
3 'HLM ft o If fto^ff: fXT^fcAgftot® 

fto^ffijg : 40°C 
Itii^Jl: : 0.2—4 A/dm2 

[0096] 
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[5] 

[0097] 	 

No. aft 
[v] 

li4rbi 
[#] 

1 300 5 
2 300 20 

[6-1] 

 	{MINTo. 1O(A10) 
+ITN°. 

( 	4 	) 

1'1M(3N) 
,- ftNo. 

( 	3 _FIA) 

TN( CM) 
-KitNo. 

( c 2 	11(4) 

P-;1.! 
+itNo. 

( 	5 	11(4) 

#tjNo. 

( 	1 _FIA) 
1 1 1 1 
2 1 1 1 
3 1 1 1 
4 1 1 1 
5 1 1 1 
6 1 1 1 
7 2 1 1 
8 2 1 1 
9 2 1 1 

10 2 1 1 
11 2 1 1 
12 2 1 1 
13 2 1 1 
14 2 1 1 
15 2 1 1 
16 2 1 1 
17 2 1 1 
18 2 1 1 
19 2 1 1 
20 2 1 1 
21 2 1 1 
22 2 1 1 
23 2 1 1 
24 2 1 1 
25 1 2 1 
26 1 3 1 
27 1 4 1 
28 1 5 1 
29 1 6 1 
30 1 6 1 

[0098] 

WO 2013/042572 26 PCT/JP2012/073095 

[^5] 

No. 
[°C] 

Hm 
[#] 

1 300 5 
2 300 20 

[0097] [H6-1] 

IllJNo. 
^#No. IIWo. 

3#®) (m 2 #®) 

!&&L3 
3M$No. 

(M 5 

SIM No. 

i 
1 1 1 1 
2 1 1 1 
3 1 1 1 
4 1 1 1 
5 1 1 1 
6 1 1 1 
7 2 1 1 
8 2 1 1 
9 2 1 1 
10 2 1 1 
11 2 1 1 
12 2 1 1 
13 2 1 1 
14 2 1 1 
15 2 1 1 
16 2 1 1 
17 2 1 1 
18 2 1 1 
19 2 1 1 
20 2 1 1 
21 2 1 1 
22 2 1 1 
23 2 1 1 
24 2 1 1 
25 1 2 1 
26 1 3 1 
27 1 4 1 
28 1 5 1 
29 1 6 1 
30 1 6 1 

[0098] 
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[6-2] 

'-̀ af111\To. N(B)) 
,-ItNo. 

3*- RO 	 

TV(CM) 
,-itNo. 

2 *PA) 

*Jm 
+ftNo. 

5 *PA) 

*I4No. 

1 *-!3,0 

a 	ffl. (AJM) 
*ftNo. 

(t 4 *PA) 
31 1 6 1 
32 1 6 1 
33 1 6 1 
34 1 6 1 
35 1 6 1 
36 1 6 1 
37 1 6 1 
38 1 6 1 
39 1 6 1 
40 1 6 1 
41 1 6 1 
42 1 6 1 
43 1 6 1 
44 1 6 1 
45 1 6 1 
46 1 6 1 
47 1 6 1 
48 1 6 1 
49 1 6 1 
50 1 6 1 
51 1 6 1 
52 1 6 1 
53 1 6 1 
54 1 1 2 
55 1 1 3 
56 1 1 4 
57 1 1 2 
58 1 1 2 
59 1 1 2 
60 1 1 2 

[0099] 

WO 2013/042572 27 PCT/JP2012/073095 

[316-2] 

HiSMNo. +JKBJS) TJl(CJS) M^No. 
^#No. lfe#No. ##No. ^{£No. 

(M 3#®) (M 2 #{©) (M 5 mm) (m i 
31 1 6 i 
32 1 6 i 
33 1 6 i 
34 1 6 i 
35 1 6 i 
36 1 6 i 
37 1 6 i 
38 1 6 i 
39 1 6 i 
40 1 6 i 
41 1 6 i 
42 1 6 i 
43 1 6 i 
44 1 6 i 
45 1 6 i 
46 1 6 i 
47 1 6 i 
48 1 6 i 
49 1 6 i 
50 1 6 i 
51 1 6 i 
52 1 6 i 
53 1 6 i 
54 1 1 2 
55 1 1 3 
56 1 1 4 
57 1 1 2 
58 1 1 2 
59 1 1 2 
60 1 1 2 

[0099] 
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[6-3] 

af11No. N(B)) 
,-ItNo. 

3*- RO 	 

TV(C/M) 
,-itNo. 

2 *PA) 

*Jm 
+ftNo. 

5 *PA) 

*I4No. 

1 *-!3,0 

a 	ffl. (A)M) 
*ftNo. 

(t 4 *PA) 
61 1 1 1 2 

62 1 1 1 2 
63 1 1 3 2 
64 1 1 4 2 
65 1 1 5 2 
66 1 1 6 2 
67 1 1 2 2 
68 1 1 4 2 
69 1 1 4 2 
70 1 1 4 2 
71 1 1 4 2 
72 1 1 4 2 
73 1 1 4 2 
74 1 1 4 2 
75 1 1 4 2 
76 1 1 4 2 
77 1 1 1 2 
78 1 1 1 2 
79 1 1 1 2 
80 1 1 1 2 
81 1 1 1 2 
82 1 1 1 2 
83 1 1 1 2 
84 1 1 1 2 
85 1 1 1 2 
86 1 1 1 2 
87 1 1 1 2 
88 1 1 7 2 
89 1 1 8 2 
90 1 1 7 2 
91 1 1 7 2 
92 1 1 8 2 
93 1 1 8 2 
94 1 1 4 2 
95 1 1 4 2 
96 1 1 1 1 2 
97 1 1 1 2 2 

[0100] 

WO 2013/042572 28 PCT/JP2012/073095 

[316-3] 

HiSMNo. +JKBJS) TJl(CJS) M^No. 
^#No. lfe#No. ##No. 

(M 3#®) (M 2 #®) (M 5 mm) (m i mm) 
61 1 1 1 2 
62 1 1 1 2 
63 1 1 3 2 
64 1 1 4 2 
65 1 1 5 2 
66 1 1 6 2 
67 1 1 2 2 
68 1 1 4 2 
69 1 1 4 2 
70 1 1 4 2 
71 1 1 4 2 
72 1 1 4 2 
73 1 1 4 2 
74 1 1 4 2 
75 1 1 4 2 
76 1 1 4 2 
77 1 1 1 2 
78 1 1 1 2 
79 1 1 1 2 
80 1 1 1 2 
81 1 1 1 2 
82 1 1 1 2 
83 1 1 1 2 
84 1 1 1 2 
85 1 1 1 2 
86 1 1 1 2 
87 1 1 1 2 
88 1 1 7 2 
89 1 1 2 
90 1 1 7 2 
91 1 1 7 2 
92 1 1 8 2 
93 1 1 8 2 
94 1 1 4 2 
95 1 1 4 2 
96 1 1 1 i 2 
97 1 1 1 2 2 

[0100] 



WO 2013/042572 
	

29 
	

PCT/JP2012/073095 

[7] 

[0101] 

[0102] 

kL00.11\io. RP iN(AiN) 
+it No. 

'+'0(30) 
... -KitNo . 

Tffl(c iN) 
-+4 No. 

tAil' 
..-T,-  it No . 

MA - No. 

1 1 1 1 1 
2 1 1 1 1 
3 1 1 1 
4 1 8 1 1 1 
5 1 8 1 1 1 
6 1 8 1 1 
7 1 2 1 1 
8 1 1 1 1 
9 1 1 1 

10 1 1 1 
11 1 1 1 
12 1 1 
13 1 1 1 
14 1 1 
15 1 1 1 
16 1 1 1 
17 3 7 1 
18 2 1 
19 3 7 1 2 
20 2 1 2 
21 1 1 2 
22 1 1 1 2 
23 1 1 2 

(Plw-pViiiit) 

RZE (AJE) , IVE ( BJE) , TM, (CJE) ODJVW-A, A'Z,V, (Ala) 

, 	Ala 	(BJE) , 	TM, 	(C)E) 	0)*M1_,-CkiNtclniNaUt:.-_ -- tt.T1-t.V1,  

fl 	l,, 	-t. tt, T'tt,gy6 X Oa-Rif (Seiko 	Instruments 

1.'z' 	S E A 5 1 00, 	') )( —91  O. 	1 m m (1)) 	T-A-13t-';0) PI .7-). 	ALI if I., tc: c, 

IN AiS, 	S rit93 -D,a)tti-at:.-_t, auec u - 1 ON IE%S n-0. 	1 5N 

i% P"-CZ L, aut:S n7 	l., -C8 t'), IfetsS n 673 -D 	0)1V 	75%75\ 

6 tS0 tz-_- 61), S n /j 	*BOO* 	I., --C otso, C u— 3 0 WE% Z n -CM 

ALI if L tc: . 

(11-ZiOgilit) 

&gitja- 	0,0gM'DMOMTOgOA'4 L, 	I C P (7.34.eca .7°7X7) ft)163)16 

WO 2013/042572 29 PCT/JP2012/073095 

IW1 

sib# No. &#No. 
TJKCJD 
sib# No. 

iSf&ys 
Ibf^No. 

lHltNo. 

1 1 1 1 1 
2 1 1 1 1 
3 1 1 1 
4 1 8 1 1 1 
5 1 8 1 1 1 
6 1 8 1 1 
7 1 2 1 1 
8 1 1 1 1 
9 1 1 1 

10 1 1 1 
11 1 1 1 
12 1 1 
13 1 1 1 
14 1 1 
15 1 1 1 
16 1 1 1 
17 3 7 1 
18 2 1 
19 3 7 1 2 
20 2 1 2 
21 1 1 2 
22 1 1 1 2 
23 1 1 2 

[0101] (JS<^0>fJJ£) 

ItHH (All) N (BH) N TH (CH) (DBfrte, ItHH (AH) 

s ^H (BH) s TH (CH) 

Halite Ls ^ tl X &|J]lJSft (Seiko Instruments 

m s E A 5 1 0 0, =l 'J 0. 1 mmO) -e^|&©Ji^£)U£Lfco 

S n 6£>-z> IZ[&S Itt^'C u - 1 0I!%S n - 0. 1 5 jK 

w%PT$>Z£s SfaKS n^tLTfi^ JEfeftS ntf)z>$<DBfrtft)fr 

btZ^tctSb, S n LTI^&1\ Cu-3 0Ii%Znl;'l 

<^£)I£L/c0 

[0102] (tt#M©>fJJ£) 

I CP (If®^7°^Xv) 
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3$fi6::_ck t'J 	-kX0)17J-Z RI 	,l_lif Lk-. 	1-s8414KM.:1110ZOgig, 	-t. tt.T.'41. 

[0103] (WMAt) 

Alt Lk-ITIZET.-A-J,, 	1X0)*MXffl Lk-. 

[0104] (g,a3S0At) 

1,1 

146tatigit:AVVAIt, X P S (XOY6w1:6) 34fi6:.-_,tZ3 	(D 

e ID t h) 7°1=1774 )1/T5Aif Lk-. 34fiLtc_- T-cAt, ffiZil (AM) , 

(BJE) , TM, (C1,1) OKLL, CarfOTZ. a.'41.6T-cAUT-c 

„L - Z . etc, tiTZT-cA0)-atit 	1 0 0 %L LZ, 	-TcA0DSl.( a t %) 

3•$h L AL-. 	XPS 	(xuAro..16) 3*-COlila-)-t, 	3fi6:.-_,,k Z 	-t-,  — 

I- a)40110ffitt ( S i 02AXTOffittE) 1,:3-4Z -Z. 

7-z-_-, 	14'6 ttd-cgit:*,11-o, 	XPS 	(xuAro..16) 3$h6:.-_,tZS u 

r v e y Alrift:::"Ctft*tp'ff.D AL-. t'ht34h0)21.03AqiC6 O. 	1 a t 

%L Ltc. 

X P SI.EL 1,--Ct, 	77 /1//y 	• 77-( 	A-RitiI  5 6 0 0 M C 	EI10 

plitA9'21. : 5. 	7 x 1 0 -9 T o r r, MEN : *tlEA I K a, H)]: 2 

1 OW, 	$ffl*--1 : 8 0 0 i..t m 0, 	A4 	: 4 5 ft, 	ER t•J ffl LA : 4 5 ft, 

*filets L L L, J-;CFO'v '9' A-ItTAIrif Lk-. 

47j- f2: A r+ 

MAME : 3 k v 

tTnqi1:3mmx3mm 

1,— I- : 2. 	8 nm/m i n. 	(S i 02AX) 

[0105] (0,15) 

&FAA t:.-. --D o -c i-;t-F a) a iff4 ,/ff -D tc: . 

A. 4#V3 

tM)36, 	r11&a)S n ') 71=1-&5 -D ,)( Zi-A' 	( 0 9 0M'-114 	T S/IIITIO 

9 0 II:> ') — X)( IYA4-rfi7.1</F 0 9 0 —SMT S) CE110-C, -41-01JaVe 

ELVINIZ*Z 673 -D , 	Ltct 	i'A'LtMigitl -Z L.' L t:.-_,t -D --Cat4 L it. °-j- n mm x c r -1 ̂ ^ <2 ± ̂ ^ n $ ̂ o? <2: r^qq-
(Sll/MS-06Od/>l"^#i®X^X-fi^IIO6 

0H¥/Sl^ii0 6 0) i»^K$^Q?-D£flus®l^ v?1££3f£f 

££3f£f -v 
°=^^5»ifflinrioc 21 isi#g^ 

(fflfikl) [50L0] 

(MWO ! S) -UIW/WU8 "3 : H — ^1 

w w g X W w g : 

A >1 £ = TIMWM 

i-> v •• m<py 

V^(S17 : ^ntflraM "^gp •• i^fY "<pwr/008 VMO L 
z : v*>>1 I vq>^ : J o l6-0 ixi -g : v 

OB^0W009 • C,r»V[(<L v£1Xn^M^SdX 

°-yn :?% 

i e L • ommw^cDm^m^ © A J 
nszfim# (%&±m%mx) sdx V?IM^own-m^u 

°5:4-^-1 ffl^&CD2-MWO ! S) 

-4.^2? 3^# v¥i«tfoa^ (^#±msf¥x) Sdx 
(% 1 B)^f(0^Q£§r vxn^%0 0 L^4-I^G0^^ v-./£ °<2-$L?m 

o<2<$2-o&&o ^mtco (ao) sii v (Sfa) si 
43 v (SfV) MW& 0^n^ai(y<LLUjL (Mlde 

a) Sdx 

(^©i^Sf) [17010] 

°^n witwifas^ m 
[00 L 0] 

°§^slcT:)P!?4t?i^<40 

£60£/.0/ZI0Z<IfAL3d oe ZLSZfmioz OAV 
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ittiR6:.:1110tc_14i1ta6, 	74 	—i 	=77  ') 	2'I  1 3 1 1 N R --e 

(') , t EJ07#I WM 5 m m TWE 1., tc_-. It 	7°)1/tW 5 II] L L, fM)] 

(,, 470]Lt)37VPM-CZtc_- 6/3, 	-1J-.7°)1.0)]Rict*A)30)4FAW=J 

Lk411W111,7-cotCV]0)17A-LL-T,thVR1011- 7°A/ 

PI Ltc. 

4#V30)fflat, ELVIN 1 a)A ictM)] L ELV 1, --c 9 ()% --ez. z: 

4-t,t, ELt-m 4 eELVIN 1 0)ffiic4A)3L EL V L -C 9 0 % T 	t), EMt 

ENA, Et 	riltht, 6V1,tc_';a1-1.'ht) t APTT 	t') , 	a.' ODELVIN 4 ck t) 

t, 	ck (') ic 	t,:1:4#V]anfil'-.P 	IA a L 1, tc . 

[0106] B. r, 4 Z t 

r, 4 Zt6, 	J E I TA 	RC-5 24 107 iiFiltN (31151) 6:Z a" 

151,k. 	-td: 	t, 	-1J-.7°)1/1,:.3-41."CIiit:N"ffkiN, 	WitiRVA.t.,: 

It J.7°)l. 	S EM (J EO L#11, MIAJ SM— 5 4 1 0) t:.=-C1 00-1 

0 0 0 0 ig0)1g$TES 1./T, r, 4 	t ofttit5R, 	tR,,I Lk-. 	i*,git:NA- 

ft 	J-;t-F t:.:71c. 

3)1011q:11mm±0. 	imm 

is  : 2 N ± O. 	2N 

MgViM:120HiM 

IA g-E, L -z!ti,htt, R -,3  2 0 µ rni,;t_ha)r, 4 	t759tt 1., tS0 a' L-CZ 

e, 	A'1971ASLL,--C6, 	',-f 	t7Y .1*tfttl.,fcini\a.'LL Lk-. 
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4ftlfA10mQ1FTZ.4fIllt-riU, 1 —3mQ,3 —5mQR.05 

m Q<TE(3 Lk-. 

[0108] D. ffilfmt 

ffilf*htt, ic %MM. ( 1 5 5 00 x 5 0 0 h)  gitlItl op It 	7°)1.0)4fIltatif, 

WO 2013/042572 31 PCT/JP2012/073095 

y-f zi-^y^'-yj y^'Mi 3 1 1 NRV& 
y, ^7L°>©feW5mm1:#iL/c„ +t>7JUm±5®tLs mfati 
^ ^V-yy°)\y(DM±^ 

Ltci^UmLtco mUt}(D?^y<7W£LTtes mm\ 1 (DV-y7)\s%& 
L/co 

tb&0!l 1 tm^LT 9 0%^-efe£o £ 
titis mm 4 tb&0!J 1 ©I^JIA^] £ hb$$ LT9 0 %-?& U, ( 

C0hb$^iJ4J;y 

[0106] B. OlXtl 

JE ITA RC-5241 0^tt§it|£ (J*J±^;£) tCT!¥ 

HL/co >7^ucft LT^tttEti^tTiv 

+f>70;u^s EM (J E 0 L^±Ms MiU SM-5410) IZT 10 0-1 

oooofi®fe$-eigLt, xti(D%^m^mmLtc0 ^nm%m 

^J±-f©iSS : 0 1 mm±0. 1mm 

: 2 N ± 0 . 2 N 

mmm = 12 001^ 
mwt tzftfe&s 1^20|im £Lt0 ̂ 7^] 7^fg£ L £ £ T?& £ 

lt*0@tl«>: LT^ ^ -r X£^1 L/co 
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;1],l_lt l„ 1,Tifi Lk-. 	IASL -Z!ti,htt, #011t-A 1 0 m QJ-;CF--eZe, 

A 	1g)fflaL LT' 1, , #01tattLe, ENt4t1,41M1--ektetso (PM--e 

Z) z: L L Lk-. EfAttt, #01tati-Le 1 —4 mQ, 2-4 mQ, 2-5 m 

[0109] 

Q, 3-6 mQ, 3-7 mQ, 	6-9 mQ, 	1 0 mQ<TE(31_,tc_-,, 

E. Et'im-Itt 

M- )11M-Ithtt, TEa) ( 1 ) — ( 3 ) 1,:.:71 -  3 "D WitIVAITITIfi 1., AL- 

. M- )11MIthta),Wiff6M, 	( 1 ) — ( 3 ) a) itIttgitiR 	Ait iiitlt1 a) It 

.7°)1/ 0) 4 Al #1 tiE T ;141 if Lk. ts8 IA gE4L -  Zlittt, #01t1 ti-E1 0 mQJ-;CF 

--eZe, A 	0 HS L LT' 1,, #01tattLe, ffiltrittht,!,4104,1--e_RIE 

etso (FPM--eZ) z_.' LL Lk-. 	f 'Z 	1%,ht6, toltat-r-Le 1 -3 m 4 

1 —4mQ, 2-4mQ, 2-6mQ, 3-5mQ, 3-7 mQ, 4-7 

mQ, 5-8mQ, 6^-9m4, 	1 OmQ<TE(31.,t0  

( 1 ) ±17.1<*alitiR 

±-17.1<21. : 5% 

2ft:35t 
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2ft:40t 

El.:80%RH 

MalliM:96h 
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£>uj£u ML/to mwtt z&mz, mmmi 
LTtis iJtittuft"£ ̂  W & ̂  (11^-efe 

Z) ZttLtco Mfffclf fciU 1 ~4mQ, 2~4mQ, 2~5m 

Q% 3~6mQ, 3~7 mQ, 6~9 mQ, 1 0 m Q<T'|x^ L7c0 

[0109] E. IttfXltttt 

IttfXJS:£14^ TIE© (1) ~ (3) C^T3-30^IMri?iL/c 

o (D ~ (3) (Dmi%m^m?itcmm(D^y 

L/Co 1 o mQJUT 

-ZfoZtfs ft^©@tl<h LTtis mtMKif, Ittfxj«:t14§^iMrf£T-^b 

jft^s (IWI^-efe^)) ZttLtco }«Ml~3mQ 

N 1 ~4mQ, 2~4mQ, 2~6mQ% 3~5 mQ, 3~7 mQ, 4~7 

mQ, 5~8mQ, 6~9 mQ, 1 0 m Q<T'|x^ L/c0 

( 1 ) ±^7KPlf§§iti£ 

• 5 % 

: 3 5 °C 

0Mi±tl : 9 8 ± 1 0 k P a 

0§E0lP^ : 9 6 h 

(2) ffififcglffXJgi&gSifc 

: 2 5 p p m 

: 4 0°C 

It : 8 0% R H 

0§E0lP^ : 9 6 h 

(3) 

• 3 p p m 

: 4 0°C 

SJt : 8 0 % R H 

0§E0lP^ : 9 6 h 
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[8] 

*-J {A 	) 51  IN(BiN) -FIN (CM) FAWN **4 

iffla 
WA- ft WA- f4WE W(7),  f4 A X *1101 

Eft ml [It 8/ 12] [ti m] [I/ g/cm2] Eti mi Erng/nrn
,
i 

1 Sn 0.200 145.6 Ag 0.300 315.0 ___-- - 	------ M. Cu-30Zn(1/4H) 
2 Sn 0.200 145_6 Ag 0.001 1.1 ____ 	_ 

tit Cu-30ZnO /4H) 
3 Sn 0.030 21.8 Ag 0.030 31.5 ----------  tit Cu-30Zn(1/4H) 
4 Sn 0.002 1.5 Ag 0.300 315.0 1---1 - - - 41,... Cu-30Zr111/4H) 
5 Sn 0.002 1.5 Ag 0.001 - tdL Cu-30Zn(1/4N) 
6 Sn 0.030 21.8 	_ Ag 0.030 31.5 - - /SU Cu-30Zn{1 /4H) 
7 In 0.030 21.8 Ag 0.030 31.5 --- ----- td:L. Cu-30Zn(I RH) 

9 
Sn-2A 
Sn-2As 

0.030 
0.030 

21.8 
21.8 

A 
Ag 

0.030 
0.030 

31.5 
31.5 

_ - - ----- ----- - 
---- -------  

41, 
44.-L 

Cu-30Zn(1/4H) 
Cu-30Zn(I /4H) 

10 Sn-2Au 0.030 21.8 Ag 0.030 31.5 .. 	---------- td. Cu-30Zn11/4H) 
11 Sn-26i 0.030 21_8 Ag 0.030 31.5 _ 	----  /SL Cu-30Zn{1/4H) 
12 Sn-2Cd 0_030 21.8 Ag 0.030 31.5 _...- - 	----- td:L Cu-30Zntl /4H) 
13 Sn-2Co , 0.030 21M Ag 0.030 , 	, 31-5 _ . ----- ----- ----- 4.1.- Cu-30ZnO /4H) 
14 Sn-2Cr 0.030 21.8 Ag 0.030 31.5 -- --- ..--- 'i1 Cu-30Zn(1/4H) 
15 Sn-2Cu 0.030 21.8 Ag 0.030 31.5 ---- 	'-------- tA. Cu-30zn(1/4F0 
16 Sn-2Fe 0.030 21.8 Ag 0.030 31.5  ___ 	---- 	---  41, Cu-31)ZnO /4N) 
17 Sn-21n 0.030 21.8 Ag 0.030 31.5  
18 
19 

Sn-2Mn 
Sn-2Mo 

0_030 21_8 Ag 0_030 31.5  
d.L Cu-30Zn(I /4H) 0.030 21.8 Ag 0.030 31.5 

20 Sn-2Ni 0.030 21.8 Ag 0.030 31.5 ._-- -- --- --- - - tst Cu-30Zn(1/4H) 
At 21 Sn-2Pb 0.030 21.8 Ag 0.030 31.5 ---.--- --------   41- Cu-30ZnO /4H) 
441 22 Sr-i-2Sb 0.030 21.8 Ag 0.030 31.5 ..---------- - tit Cu-30Zn(1/4H) 

23 Sn-2W 0.030 21.8 Ag 0.030 31.5 ------- - 4'1- Cu-30Zn(1/4H) 
24 Sn-2Zn 0.030 21.8 Ag 0.030 31.5 _. -- ------ ts I.... Cu-30Zn(1/4H) 
25 Sn 0.030 21.8  Au 0.030 31.5 _- ---- ----- 
26 Sn 0.030 21.8 Pt 0.030 31.5 ___.T--- ------ /XL Cu-30ZnO /4H) 
27 Sn 0.030 21.8 Pd 0.030 31.5 ___---------- tdt Cu-30Zn(1 /4H) 
28 Sn 0.030 21.8 Ru 0.030 31.5 _ _ -- ' ----- ia, Cu-30ZnO /4H) 
29 Sn 0.030 21.8 Rh 0.030 31.5 ._- - -- -- ti.1, Cu-30Zn(1/4H) 
30 Sn 0.030 21.8 Os 0.030 31.5 -- td:L Cu-30ZnO /41-1) 
31 Sn 0_030 21.8 Ir 0.030 31.5 , ______- ---- '"----- ---- tgt... Ou-30Zn(I.41-0 
32 
33 

Sn 
Sn 

0.030  
0.030 

21.8 
21.8 

Ag-2Au 
Ag-2Bi 

0.030 
0.030 

31.5 
31.5 

.--- --- - _r  ---- 
_- 	------ 

41. 
'i.1. 

Cu-30ZnO /4H) 
Cu-30Zn0/4H) 

34 Sn 0.030 21.8 Ag-2Cd 0.030 31.5 41. Cu-31)Zn11/4H) 
35 Sn 0_030 21.8 Ag-2Co 0.030 31.5 ------------ tjt., cu-30Zn(1 /4H) 
36 Sn 0.030 21.8 Ag-2Cu 0.030 31.5 - /31 Cu-30Zn(1/4H) 
37 Sn 0.030 21.8 Ag-2Fe 0.030 31_5 --- ----  41- Cu-30ZnO /4H) 
38 Sn 0.030 21.8 Ag-21n 0.030 31.5 .-- tt... Cu-30Zn(1 /4H) 
39 Sn 0.030 21.8 Ag-21r 0.030 31.5 _ 	_ --- ----- /SU Cu-30Zn11/4H) 
40 Sn 0.030 21.8 Ag-2Mn 0.030 31.5 

_ - 
ta, Cu-30Zn11/4N) 

041 
0.002 -'.. 

c0-2 
1 

5 1 50 
0_001 S 

0L3 
15- 

5-330 
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imi 

KSJSCA Ii) 1) TJi(C|g) »«« 
JO" jZi 
PF-&T NitS fflnf fflsE ft frit 

IBBE 
[iiffl] [jtf g/cm2] [#rn] [jU g/cm2] [jurn] Emg/cm ] 

i Sn 0.200 145.6 Ag 0.300 3150 ftL Cu-30Zn(1/4H) 
2 Sn 0.2Q0 145-6 Ag 0.001 11 ftL Cu~30Zn{l/4H) 
3 Sn 0.030 21.8 Ag 0.030 31.5 —— ~~ ft L Cu-30Zn(1/4H) 
4 Sn 0.002 1.5 AR 0.300 315.0 —• ftL Cu-30Zn{1/4H) 
5 Sn 0.002 1.5 Ag 0-001 1.1 """" ftL Cu-30Zn(1/4H) 
6 Sn 0.030 21.8 Ag 0.030 31.5 ..... — — ftL Cu~30Zn{1/4H) 
7 in 0.030 21-8 AR 0030 31-5 

_ ftL Cu-30Zn{1/4H) 
8 SFv™2Ag 0.030 21.8 Ag 0.030 31.5 ftL Cu-30Zn(l/4H) 
9 Sn-2As 0.030 21.8 Ag 0.030 31.5 _ ..... —- ftL Cu-30Zn{1/4H) 
10 Sn-2Au 0.030 21.8 AR 0.030 31.5 ....... —- ftL Cu-30Zn(1/4H) 
If Sn~2Bi 0.030 21.8 Ag 0-030 31.5 ftL Cu-30Zn(1/4H) 
12 Sn-2Cd 0.030 21.8 Ag 0030 31.5 —- —........ - ftL Cu-30Zn(1/4H) 
13 Sn-"2Co 0030 21-8 Ag 0030 31-5 — ———- ftL Cu-30Zn(1/4H) 
14 Sn-2Cr 0.030 21.8 Ag 0.030 31.5 —-—— ftL Cu-30Zn(1/4H) 
IS Sri-2Cu 0.030 21.8 AR 0.030 31.5 " ftL Cu-30Zn{1/4H) 
16 Sn-2Fe 0.030 21.8 Ag 0.030 31.5 —— _——- ftL Cu-30Zn{1 / 4H) 
17 Sn-2In 0.030 21.8 Ag 0.030 31.5 _ — ftL Cu-30Zn(1/4H) 
18 Sn-2Mn 0030 21.8 Ag 0030 31.5 ——• -—^ ftL Cu-30Zn{t/4H) 

m 
19 Sn-2Mo 0.030 21.8 Ag 0.030 31.5 — ~ ftL Cu-30Zn(1/4H) 

m 20 Sn-2Ni 0.030 21.8 AR 0.030 31.5 — - ftL Cu-30Zn(1/4H) m 
21 Sn-2Pb 0.030 21.8 AR 0.030 31.5 — —...— ft L Cu-30Zn(l/4H) 

m 
22 Sn-2Sb 0.030 21.8 Ag 0.030 31.5 

—. — ftL Cu-30Zn<1/4H) 
23 Sn-2W 0.030 21.8 Ag 0.030 31.5 .. —— ftL Cu-30Zn(1/4H) 
24 Sn™2Zn 0.030 21.8 Ag 0.030 31.5 —-— —• ftL Cu™30Zn(1 /4H) 
25 Sn 0.030 21.8 Au 0.030 31.5 — ftL Cu-30Zn(1/4H) 
26 Sn 0.030 21.8 Pt 0.030 31.5 -_——.— ftL Cu-30Zn(1/4H) 
27 Sn 0.030 21.8 Pd 0.030 31.5 ftL Cu-30Zn(1/4H) 
28 Sn 0.030 21.8 Ru 0.030 31.5 ftL Cu-30Zn(1/4H) 
29 Sn 0.030 21.8 Rh 0.030 31.5 

__— ftL Cu-30Zn(l/4H) 
30 Sn 0.030 21.8 0® 0030 31.5 _ ftL Cu~30Zn(1/4H) 
31 Sn 0030 21.8 Ir 0030 31.5 

_—_— - ftL Cu-30Zri(1/4H) 
32 Sn 0.030 21.8 As~2Au 0.030 31.5 — —......— ftL Cu-30ZnO/4H) 
33 Sn 0.030 21.8 Ag.-2Bi 0.030 31.5 _ - —— ftL Cu-30Zn(1/4H) 
34 Sn 0.030 21.8 Afr-2Cd 0.030 31.5 - _—•••'—- •••" ftL Cu-30Zn{1/4H) 
35 Sn 0.030 21.8 Ag-2Co 0.030 31.5 ftL Cu~30Zn(t/4H) 
36 Sn 0030 21.8 AB-2CU 0.030 31.5 —* ——— ftL Cu-30Zn(1/4H) 
37 Sn 0030 21-8 Ag-2Fe 0030 31-5 _— — —....—•••—- ftL Cu-30Zn(1/4H) 
38 Sn 0.030 21.8 A«2I[ 0.030 31.5 - — ftL Cu-30Zn(1/4H) 
39 Sn 0.030 21.8 Ag-21r 0.030 31.5 —- _ ftL Cu-30Zn(1/4H) 
40 Sn 0030 21.8 A p. 2Mn 0.030 31.5 -—— ftL Gu-30Zn(1/4H) 

0.002 £ 
£0.2 

1£ 
S150 

0001 £ 
£0-3 

1£ 
3330 
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[9] 

irx 	IN (MN) 4110,(»0 1i(c10) 1/16G1E1 S14 
gd9- 14 	2  CM fit 	- Ma R4 

[1t rn] 

1422 
[rng/crW 

 bag 

* 

04 

41 Sn 0_030 21.8 Ag 2Mo 0.030 31 5 ____ .--- tit Cu 30Zn(1/4H) 
42 Sn 1.03G 21. Ag-2Ni 0.030 31. _. __- - ---- - 4:L Cu-30Zn(1 /41-1) 
43 

4 
alliraill 

Sn 

Sn 

11)30 21. A • -2Pb 
A -2Pd 
Ag 2Pt 

0.0 0 31.5 

31.5 -_ 

_ - _ .- 

.- 

tsL 

td.1.,  

Cu-30Zn(1 /4H) 
0.030 21.8 0.030 Cu-30Zn(1/4H) 
0.030 0.030 Cu- 1Zn(1/41-0 

46 Sn 1)30 21.8 g 31.5  47 sn ogo 21 g 2Ru 0.030 /St Cu-30Zn(1 /4H) 
48 sn 0.030 21.8 g 2Sb 0.030 31.5  
49 Sn .030 21.8 g - - 41, Cu-30Zn(1 /4H) 
50 n _031 Ag 2Sn 0.030 31.5 _ - - tit Cu 	Zn(1/4H) 
5 Sn 1)30 Ag 2411 0.030 31.5 ---  41_, Cu-30Zn(1/4H) 
52 S 0.030 21.8 g 2TI 0.030 31.5 -.„- -_ 

41, Cu-30Zn(1/4H) 
53 Sr) g 2Zn 0.030 31.5  

N
A

M
 	

r,
 

 co
l o5 1

C'  

g  

Sn 
Sn 

LOGO 
0.600 

728 
436.8 Ni 

Ni 5 
0.5 

0.4 
0.4 

301M x 5*) 
300C x 5tk 

Cu-30ZnO /4N) 
Cu 30Zn(1/4H) 

Sn 0 43 
11:70-=;707::-  

Ni 5 0.4  
Sn _600 436 Cu ---- NI 0_5 1 300°C x 5tk Cu-30Zn(1/4H) 
Sn 0.400 291.2 Cu 0.300 Ni 0.5 0.4 300t x 5tt" Cu-30Zn(1/4H) 
Sn 0.400 291_2 Cu 0 3 0 __ 	---- Ni 0_5 0.  -- ' Cu- 1Zn(1/411) 
Sn 1.000 728_0 - ---- --- 	- 15 0.4 300G x 	"..$' u-30Zn(1/4H) 
Sn 1.000 728 
Sn 0.300 218-4 Ag 0.300 31.5.0 - - tit Cu-30Zn(1/4H) 
Sn 0 00 218.4 Ag 0001 - --- 	____ ..- 

at Cu- 	Zn(1 /4H) 
11 Sn 0.200 145.6 Ag 0.500 525.0 _ - /St Cu-30Zn(1/4H) 
12 Sn 0.200 145.6 Ag ----- ------ __-_-_-_ tat. C u-30Zn(1/4H) 
13 Sn 0.002 1.5 Ag 0.500 525.0 - -- at, u- OZn(1/411) 
14 Sn 0.002 1.5 ---- - 41, Cu-30Zn(1 /4H) 
15 Sn 0.001 0.7 Ag 0.300 3 5 0 __ - ---- ' ----- 14.1. Cu-30Zn(1/4H) 
16 Sn _001 0.7 Ag 0.00 1 - - __-__ it Cu-30.Zn(1/4 ) 
17 Ag 0.030 31.5 Sn 0.030 21.8 .---- tat. Cu- 0Zn(1 /4H) 
18 Sn-50Ag 0.030 26.7 .__-- - - _ _-. rt. Cu-30Zn(1 /4H) 

El 4 0.0025 
0.2 

1 	"...- 
5150 

0.0015 
X0.3 

1 -.. 
5330 
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41 Sn 0-030 21.8 A(T_2MO 0.030 31.5 — ftL Cu-30Zn(l/4H) 
42 Sn 0.030 21.8 Aa-2Ni 0.030 31.5 — ftL Cu-30Zn(l/4H) 
43 Sn 0030 21.8 An-2Pb 0.030 31.5 ft L Cu-30Zn(l/4H) 
44 Sn 0-030 21.8 Ag-2Pd 0030 31.5 ftL Cu-30Zn(l/4H) 
46 Sn 0.030 21.8 AR-2Pt 0.030 31.5 

—-- • ftL Cu-30Zn(l/4H) 
'*• 46 Sn 0.030 21.8 Ag-2Rh 0.030 31.5 — —— ' ftL Cu-30Zn(l/4H) 
fit 47 Sn 0030 21 8 Ag™2Ru 0.030 31.5 - — ftL Cu™30Zn( 1 / 4H) 
m 48 Sn 0.030 21.8 Afi-2Sb 0.030 31.5 " ftL Cu-30Zn(l/4H) 

49 Sn 0.030 21.8 As-2Se 0.030 31.5 — ftL Cu-30Zn(l/4H) 
50 Sn 0030 21-8 Ag-2Sn 0.030 31.5 — — ftL Cu-30Zn(f/4H) 
51 Sn 0030 21.8 AE~2W 0.030 31-5 — ~~ ftL Cu-30Zn(l/4H) 
52 Sn 0.030 21.8 AB-2TI 0.030 31.5 ftL Cu-30Zn(l/4H) 
53 Sn 0-030 21.8 Af»-2Zn 0.030 31.5 —— — - ftL Cu-30Zn(l/4H) 
1 Sn 1000 7280 __ -• Ni 05 04 300% x 5# Cu~30Zn(l/4H) 
2 Sn 0.600 436.8 Ni 0.5 0.4 300% x 5# Cu~30Zn(l/4H) 
3 Sn 0-900 436-8 .. Ni 0.5 0.4 - Cu-30Zn(l/4H) 
4 Sn 0-600 436-8 Cu 0.300 Ni 0,5 0.4 300% x 5©> Cu-30Zn(l/4H) 
5 Sn 0-400 291.2 Cu 0.300 _ . . - *"" Ni 0.5 0.4 300% x 5# Cu-30Zn(l/4H) 
6 Sn 0-400 291-2 Cu 0.300 Ni 0-5 0.4 — Cu-30Zn(l/4H) 
7 Sn 1000 728-0 ..... —— Cu 0-5 0.4 300% x 5# Cu-30Zn(l/4H) 

it 8 Sn 1-000 728.0 " Ni (.0 0.9 300% x 5# Cu-30Zn(l/4H) it 
9 Sn 0-300 218-4 Ag 0 300 315.0 — ——— ftL Cu-30Zn(l/4H) 
10 Sn 0-300 218-4 Ag 0.001 1.1 —- - """ ftL Cu-30Zn(l/4H) 
11 Sn 0-200 145.6 As 0.500 525.0 __ ftL Cu-30Zn(l/4H) 
12 Sn 0.200 145.6 AH ftL Cu-30Zn(l/4H) 
13 Sn 0002 1.5 Ag 0.500 525.0 - — - ftL Cu-30Zn(l/4H) 
14 Sn 0.002 1.5 Ag — ......— — ftL Cu-30Zn(l/4H) 
15 Sn 0.001 0.7 Ag 0.300 315.0 — ———• ftL Cu-30Zn(l/4H) 
16 Sn 0-001 0.7 Ag 0.001 1-1 —— —.— """" ftL Cu-30Zn(l/4H) 
17 AR 0.030 31.5 Sn 0.030 21.8 — _—......— •— ftL Cu-30Zn(l/4H) 
18 Sn-50Ag 0-030 26.7 —— — — —••••• " ftL Cu-30Zn(l/4H) 

B-ti 0.002 £ 
^0.2 

1 £ 
giso 

0-001 £ 
S0.3 ^330 
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Au 
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ZAoltri 4 IMA iMiLA(.* 
OP 
x 

941% flea M wag. IMAM 

[*] [*] [N] [%] [m Q] [m Q3 Em Q3 [m Q} Ern Q] [p)] 
1 1 0 5.34 89 1-3 2-4 2-4 2-4 2-4 1-3 0 
2 • 1 0 516 86 1-3 6-9 2-4 2-4 2-4 4-5 0 
3 0 0 5.04 84 1-3 2-4 2-4 2-4 2-4 1-3 0 
4 0 0 5.16 86 1-3 2-4 4-7 5-8 6-9 1-3 0 
5 0 0 4.98 83 1-3 6-9 4-7 5-8 6-9 4-5 0 
6 0 0 5.04 84 1-3 2-4 2-4 2-4 2-4 1-3 0 
7 0 0 5.04 84 1-3 2-4 2-4 2-4 2-4 1-3 0 
8 0 0 5.04 84 1-3 2-4 2-4 2-4 2-4 1-3 0 
9 0 0 5_04 84 1-3 2-4 2-4 2-4 2-4 1-3 0 
10 0 0 5.04 84 1-3 2-4 2-4 2-4 2-4 1-3 0 
11 0 0 5.04 84 1-3 2-4 2-4 2-4 2-4 1-3 0 
12 0 0 5.04 84 1-3 2-4 2-4 2-4 2-4 1-3 0 
13 0 0 5.04 84 1-3 2-4 2-4 2-4 2-4 1-3 0 
14 0 0 5_04 84 1-3 2-4 2-4 2-4 2-4 1-3 0 
15 0 0 5.04 84 1-3 2-4 2-4 2-4 2-4 1-3 0 
16 0 0 5_04 84 1-3 2-4 2-4 2-4 2-4 1-3 0 
17 0 0 5.04 84 1-3 2-4 2-4 2-4 2-4 1-3 0 
18 0 0 5.04 84 1-3 2-4 2-4 2-4 2-4 1-3 0 
19 0 0 5.04 84 1-3 2-4 2-4 2-4 2-4 1-3 0 
20 0 0 5.04 84 1-3 2-4 2-4 2-4 2-4 1-3 0 

fill 21 0 0 5_04 84 1-3 2-4 2-4 2-4 2-4 1-3 0 
22 0 0 5.04 84 1-3 2-4 2-4 2-4 2-4 1-3 0 
23 0 0 5.04 84 1-3 2-4 2-4 2-4 2-4 1-3 0 
24 0 0 5.04 84 1-3 2-4 2-4 2-4 2-4 1-3 0 
25 0 0 5.04 84 1-3 2-4 2-4 2-4 2-4 1-3 0 
26 0 0 5.04 84 1-3 2-4 2-4 2-4 2-4 1-3 0 
27 0 0 5.04 84 1-3 2-4 2-4 2-4 2-4 1-3 0 
28 0 0 5_04 84 1-3 2-4 2-4 2-4 2-4 1-3 0 
29 0 0 5.04 84 1-3 2-4 2-4 2-4 2-4 1-3 0 
30 0 0 5.04 84 1-3 2-4 2-4 2-4 2-4 1-3 0 
31 0 0 5.04 84 1-3 2-4 2-4 2-4 2-4 1-3 0 
32 0 0 5.04 84 1-3 2-4 2-4 2-4 2-4 1-3 0 
33 0 0 5_04 84 1-3 2-4 2-4 2-4 2-4 1-3 0 
34 0 0 5.04 84 1-3 2-4 2-4 2-4 2-4 1-3 0 
35 0 0 5_04 84 1-3 2-4 2-4 2-4 2-4 1-3 0 
36 0 0 5.04 84 1-3 2-4 2-4 2-4 2-4 1-3 0 
37 0 0 5.04 84 1-3 2-4 2-4 2-4 2-4 1-3 0 
38 0 0 5.04 84 1-3 2-4 2-4 2-4 2-4 1-3 0 
39 0 0 5.04 84 1-3 2-4 2-4 2-4 2-4 1-3 0 
40 0 0 5_04 84 1-3 2-4 2-4 2-4 2-4 1-3 0 

®a 0 <90 - 10 	- 10 	X10 - 10 - 10 - 5 / 
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mm 
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r*i r*i [N] r%i TmQl DnQ] [mQ] TmQl [mQ] \m 
i ^i 0 5.34 89 1-3 2—4 2-4 I 2-4 2-4 1-3 O 
2 £1 0 5.16 86 1—3 6—9 2-4 2-4 2-4 4-5 o 
3 0 0 5.04 84 1-3 2—4 2-4 2-4 2-4 1-3 o 
4 0 0 5.16 86 1-3 2-4 4-7 5—8 6-9 1-3 o 
5 0 0 4.98 83 1-3 6—9 4-7 5-8 6-9 4-5 o 
6 0 0 5.04 84 J—3 2—4 2-4 2-4 2-4 1-3 o 
7 0 0 5.04 84 1-3 2—4 2-4 2-4 2-4 1-3 o 
8 0 0 5.04 84 1—3 2—4 2-4 2-4 2-4 1-3 o 
9 0 0 504 84 1-3 2—4 2-4 2-4 2-4 1-3 o 
10 0 0 5.04 84 1—3 2—4 2-4 2-4 2-4 1-3 o 
11 0 0 5.04 84 1-3 2-4 2-4 2-4 2-4 1-3 o 
12 0 0 5.04 84 1—3 2—4 2-4 2-4 2-4 1-3 o 
13 0 0 5.04 84 1-3 2—4 2-4 2-4 2-4 1-3 o 
14 0 0 504 84 1—3 2—4 2-4 2-4 2-4 1-3 o 
15 0 0 5.04 84 1-3 2—4 2-4 2-4 2-4 1-3 o 
16 0 0 504 84 1—3 2—4 2-4 2-4 2-4 1-3 o 
17 0 0 5.04 84 1-3 2—4 2-4 2-4 2-4 1-3 o 
18 0 0 5.04 84 1-3 2-4 2-4 2-4 2-4 1-3 o 

«7" 

19 0 0 5.04 84 1-3 2—4 2-4 2-4 2-4 1-3 o 
«7" 20 0 0 5.04 84 1—3 2—4 2-4 2-4 2-4 1-3 o m 
/Erf 21 0 0 504 84 1-3 2—4 2-4 2-4 2-4 1-3 o 

22 0 0 5.04 84 1—3 2—4 2-4 2-4 2-4 1-3 o 
23 0 0 5.04 84 1-3 2-4 2-4 2-4 2-4 1-3 o 
24 0 0 5.04 84 1—3 2—4 2-4 2-4 2-4 1-3 o 
25 0 0 5.04 84 1-3 2—4 2-4 2-4 2-4 1-3 o 
26 0 0 5.04 84 1—3 2—4 2-4 2-4 2-4 1-3 o 
27 0 0 5.04 84 1-3 2—4 2-4 2-4 2-4 1-3 o 
28 0 0 504 84 1—3 2—4 2-4 2-4 2-4 1-3 o 
29 0 0 5.04 84 1-3 2—4 2-4 2-4 2-4 1-3 o 
30 0 0 5.04 84 1-3 2-4 2-4 2-4 2-4 1-3 o 
31 0 0 5.04 84 1-3 2—4 2-4 2-4 2-4 1-3 o 
32 0 0 5.04 84 1—3 2—4 2-4 2-4 2-4 1-3 o 
33 0 0 504 84 1-3 2—4 2-4 2-4 2-4 1-3 o 
34 0 0 5.04 84 1—3 2—4 2-4 2-4 2-4 1-3 o 
35 0 0 504 84 1-3 2—4 2-4 2-4 2-4 1-3 o 
36 0 0 5.04 84 1—3 2—4 2-4 2-4 2-4 1-3 o 
37 0 0 5.04 84 1-3 2-4 2-4 2-4 2-4 1-3 o 
38 0 0 5.04 84 1—3 2—4 2-4 2-4 2-4 1-3 o 
39 0 0 5.04 84 1-3 2—4 2-4 2-4 2-4 1-3 o 
40 0 0 504 84 1—3 2—4 2-4 2-4 2-4 1-3 o 

mm / 0 <90 ^10 ^10 ^10 ! ^10 ^10 ^5 / 
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iilifft/sX 41t** 
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..f A Mlittitti. tkittifitri. tilffkit tit 

[*] E*7 [Nl PO ErnQl [mQ] [mQJ [mQ] Ern Q] W1 

At 
fili 

41 
42 

0 0 5.04 84 1-3 2-4 2-4 2-4 2-4 1-3 0 
0 0 5.04 84 1-3 2-4 2-4 2-4 2-4 1-3 

43 0 0 5.04 84 1-3 2-4 2-4 2-4 2-4 1-3 0 
44 0 0 5.04 84 1-3 2-4 2-4 2-4 2-4 1 -3 0 
45 0 0 5.04 84 1-3 2-4 2-4 2-4 2-4 1-3 0 
46 0 0 5.04 84 1-3 2-4 2-4 2-4 2-4 1 -3 0 
47 0 0 5.04  84 1-3 2-4 2-4 2-4 2-4 1 -3 0 
48 0 0 5.04 84 1-3 2-4 2-4 2-4 2-4 1-3 0 
49 0 0 5.04 84 1-3 2-4 2-4 2-4 2-4 1-3 0 
50 0 0 5.04 84 1-3 2-4 2-4 2-4 2-4 1 -3 0 
51 0 0 5.04 84 1-3 2-4 2-4 2-4 2-4 1-3 0 
52 0 0 5.04 84 1-3 2-4 2-4 2-4 2-4 1-3 0 
53 0 0 5_04 84 1-3 2-4 2-4 2-4 2-4 1 -3 0 

tt 

rn 

— 3 6 ---1-3 3-7 1-3 1-3 1-3 1-3 -- 
___--- - __--------- 1-3 __------- ------- _ ---------- ___- 5 < x 

3 
 __ ______-. ______.--- 1.2  120 1-3 ____------- --- ___ -- --  1 -3 x 

4 - --- ---- 5.4 90 1-3 3-7 1-3 1-3 1-3 1-3 x 
_- __-- , 	- __----- __----- 1-3 .--- ------ ---- --- 5 < x 

6 __------ ___- 6.3 105 1-3 - ---- ___ .-- - _ ----- ___-- ___---- -- 1.3 x 
7  3 6 100 1-3 3-7 1-3 1-3 1-3 1 -3 x 
8 --- 3 6 100 1-3 3-7 1-3 1-3 1-3 1-3 x 
9 1-5 0 5.46 91 1-3 - --- ----__ _ ..---- 

---- 
---- - ----- 1-3 x 

10 1- 5 0 5.28 88 1-3 ___-- . ------ - -- ---- ---- --- 4-5 x 
11 ___----- -- - 5.58 93 1-3 ___--- _---- __ ---- 1-3 x 
12 _  _____---- ___---- __----- 1-3 --- ___, 

.----  -. ____-- 
__ ____---- ____-, 5< x 

13 
14 

---- ____- 5A 90 
___---- 

1-3 _------- - 1 -3 x 
--- 1-3 _----- ___-- _ __________-----___ - 5 < x 

15 _-- ___--- ---- 
, 1-3 ---- ____--- __ 	- ___ 10 < 1-3 x 

16 _---- ----- 1-3 ----  -- 10< 4-5 x 
17 ✓ -- -- ------ • __-------- 1-3 .___-- _ ------- 10 < 1 -3 x 
18 __ 	-----  -------- 1.3 - _ --- --------- 10 < 1-3 x 

H II 
.--  

0 <90 X10 --10 1O X10 ..': 10 ..': 5 
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[0133] 	VIIN 1 - 9 7 (,, 1E4Wht, IE r, 4 	t,ht)3ztieM-Mta) 0 Ttt. t If_tt,k- 

ro:g3aamm-gT 	-D tc . 

ELVIN 1 l,  17 	UT 	Z. 

ELVIN 2 (,, ELVIN 1 ol 7 J 	M- a) S n 6/3 .D 	a < L --C IlF 	' L tc: t a) 

--e 	Z e, 6V1,7L'atLfteE75\ -D tc. 

ELVIN 3 1, , EL VIN 2 L ELV 1, -CNOLLIT 	tft :35 tski\ ---e1F' L tc to---ez 

e, 4#VD5T1t7, ck t'J t A75\ -D AL-. 

ELVIN 4 l,, ELVIN 2 L ELV 1, --C CU: C u 6/3.D 	yff. L, --c I'm 	1, tc: t 0) 

--e 	Z 7Y, 4#V31, ELVIli 1 L ELV L ---C 9 0%z 	-D tc. 

EL VIN 5 1, , ELVIli 4 L EL$51 L. --C" S n 6h -D 	a < 1, --C1M,' 1, AA 0) --e 

Z 7Y, 	tVlitc_';att.tteE75\ -D tc. 

ELVIN 6 1, , EL VIN 5 L ELV 1, -CNOLLIT 	tft :35 ts 0 TI' L tc to---ez 

e, 4#VD5T1t7, ck t'J t A75\ -D AL-. 

ELVIN 7 1, , ELVIN 1 m17J 	4 L EL$51 1, --C TM, t:.= C u 6/3 .D 	yff. L, -c 

1iF2c.,7-c t a) --e 	z e. thtlim 1 L lift 1,V1--) 6 1:4:75\ -D tc. 

ELVIN 8 1, , ELVIN 1 ol 7 J 	M- L EL$51 L ---C -RE a) N i 6/3 .D ,v1<yff. 

L,--clim L tc t 0Y-e 	Z 7Y, EL VIN 1 L lift 1,V1--) 6 tcl: 75\ -D AL-. 

ELVIN 9 1, , -AWN 1 L ELV 1, ---C A' ZE a) S n 6/3 .D 	V' < L -CYth L -C IlF 

1.1  Lk-  t aYeZ 7Y, 4#VD5TISck t'J t A.75\ -D AL-. 

ELVIN 1 0 l,, ELVIN 9 L EL$51 L --C*JE a) A g 673 -D 	a < Yth 1, --C I'M'  1, 

tc: t 0Y-eZ 7Y, 4#V]tVAt21 -FIII-D tc: t 00, `-1 ZJJ6VA#,21L - Z 2 

0 m, rn1-;t_ha)Rt t ONV:4:75\ -D tc: 7Y, 	2 0 ,u, m 	AO)r, -I ZJJ6 	1 *1-;1_hfe 

1::-Rt L-COtc_-, 

ELVIN 1 1 l, . -AWN 1 L ELV 1, --C *MO A g 673- 	V < L --CYth 1, --C1lF 

1.1  Lk-  t aYe 	Z 7Y, 4#VD5T1t7, ck t'J t A.75\ -D AL-. 

ELVIN 1 2 (,, ELVIN 1 1 L ELV 1,-C *MO A g63 -D 	-ftT V: I'M'  L tc_- 

t a) ---eze , 	tV1,7-c!;attA759.F.75\ -DA: . 

ELVIN 1 3 l,, -AVM 4 L ELV 1, --C *MO A g 673 -D 	V' < L --CYth 1, --C1lF 

WO 2013/042572 50 PCT/JP2012/073095 

[0133] 1-9 7U, MO -i 

o tCo 

It&tM 1 tt 7" ̂  ^ fa "e £ o 
mm\ 2 tt , mm\ 1©^7>^tt0SnJ/)9^I< LT L/ctCO 

T?£> £ , t#: /u ^ o tc o 

mW\ 3 tt, mW\ 2 £tb$$ LT"£fFM L 7c fc <£>•?&§ 
if, if @tl<£ lJ fci%fro7c0 

tb$$$iJ 4 tt, tb$$$ij 2 t tb$$ LT^ICCU^9$^1 L TftM LtcbO 

T? £> £ if, ffiWl tt tb&0!l 1 ^ tb$$ LT9 0 %T:fo -z> tcQ 

ttMm 5 tt, mm\ 4 t tm L T S n isb o $ < L TftM L tc =fc ©-?& 

•g) #, tt A, /c )i tl'l4 7^H fritco 

mm 6 tt, tb&0!l 5 £ hblx L T fMH T*fcM L 7c fc <£>•?&§ 
ifs if @tl<£ lJ fci%fro7c0 

tb&0!J 7 tt, tbl^ij 1 0 7"^ > ? fa £ tb$$ L T Til tc C u to ^ L T 

^L/ct^-efe^)^, it%m 1 £^tttt^fc>£&frc>7co 

tb&0!l8tt, mm\ 1 (D7"^> ̂  fa £:tb$$LTTI©N i to ^ £ JS < ife 
LT^WkLtc^OXfoZif, mm 1 £^tttt^fc>£&frc>7co 

hblx^y 9 tt, ^»IJ1 £J:b$$LTItllji®S nto^$£JS< LTifeLTfF 

i^L/ct^'efe-g)^, y"bmfr-otco 

mm\1 Ott, tb&®|9 tm%LTtpM(DA g^^^^KlLTML 

tc$j(D-£foZ>if, ^tfe^ltt@^I^T[S]^/ct©©, ^ -f X^tt@^I^t"-g) 2 

OMmJ^±©l^t©tt^^/ci)<, 2 0 Atm^0-7 -f X^tt 1 &U±B 

^Cfg£LT^7c0 

mm\ 1 1 tt, ^fife0!l1 £J;b$$LT^ji(£>A gto^$£JS< LTifeLTfE 
i^L/ct^'efe-g)^, y"bmfr-otco 

mm\ 1 2tt, hbl^J 1 1 £hb$$LT4]]i©Agto^$;&-t!:~f^fEiiL7c 
b(D-£fc£ if, tt/u7c>itl'l47^AN o fco 

hbl^yi 3 tt, ^;6fe0!l4 £J;b$$LT^ji(£>A gto^$£JS< LTifeLTfE 



WO 2013/042572 
	

51 
	

PCT/JP2012/073095 

' 1, tc: t aYe 	Z e, 4#V] e IA f,21 ct (') tilA /3 \ -D tc. 

ELVIN 1 4 6, ELVIN 1 3 LEM L -C IfIJNO A g 673-D 	-t. T1,:.:4'Flz.' L, tc_-

t IgYeZ e, 6V1,tc_';att.tteEiiN -D tc. 

ELVIN 1 5 6, -AWN 4 L ELV 1, ---C A' ZW, a) S n 6/3.D ,-X< L-CYthl/T 

I'M' L tc t IgYeZ e, Et 	iritthteE < , KIL7I<Atri1tigititl0)4 

AltattLe IA f,21 	_t111 -D tc. 

ELVIN 1 6 1, , -AVM 5 LEM L --C AI  ZW, 0) S n 6/3.D , 	--M< L -CYff, L -C 

11F1.1  Lk-  t 0) -eZ 7`, XPS (xuAro.1) TO Depth Alit-e, 

MEA'Zil ( A 1E) OS n V-z-_- 6 	I n 01;521. ( a t %) 0 6 TA 111 e 1 0 

a t °/c)Jt-F -C 	I') , Et 	Pri1 'ht759A < , KIL7I<At 	Priftittitla)4fIlta 

ttLe IA fr, 	_t111 -D tc. 

ELVIN 1 7 6, 	-41th1N 3 L ELV L -C, 	S n LA go 6/3 .D ,JIIRr*z_t:.-.. L -C 

11F1.1  Lk-  t 0) -eZ 7Y, XPS (xuAro.1) ZO Depth Alit—CM 

EffiZil (A) ) os n V-z-_- 1, 	I n 0)E.21. (a t %) OA'AIII7TV1 

a (DO , 4401=1/M (BM) OA g, 	Au, 	Pt, 	Pd, 	Ru, 	Rh, 	Os 

V-z-_-  1, 	I r OF,S'I. (a t %) OA'AIII7TV1E ( D 2) e D2, 	D 10111AT 

4/± -  Z tc65, Et Z iffriftteE < , KIL7I<At R&M:1M 10#01tattLe 

IA f,21 	_t111 -D tc. 

ELVIN 1 8 (,, XPS (otAro.16) TOD epthAlit-egjEA' 

lig (A)ig) os n V-z-_- 1, 	I na)E.21. (a t%) ORA1-47iviiim (Di 

) . 4401=1/M (BM) OA g, 	Au, 	Pt, 	Pd, 	Ru, 	Rh, 	OsV-z-_- 1,  

I ra)E.21. (a t%) 106-Ati7iVICE (D2) eDi #D2TZtz-_- 673, 

Etrilt[teE < , KIL7I<Atri1tigititla)4fIltattLe1 #21±111-D tc 

0 

ELVIN 1 9 6, -AWN 6 0 L ELV L Z, 	SnLAg 0)&5 -D 	plAr* 	16:.-.. L 

""C ilFti' L tc t aYe 	Z7`, XPS (xuAro.1) TODepth Alit --e 

Ma RZM (A) ) os n V-z-_-  1, 	I n 01;521. ( a t %) OA'AIII71 

11m (D1) . 4401=1/M (BM) OA g, 	Au, 	Pt, 	Pd, 	Ru, 	Rh, 	0 

WO 2013/042572 51 PCT/JP2012/073095 

%%Ltc^j(DXh^if, y ti%frntza 

1 4 1 3 g tf) ^ L/c 

t,<D-e$>zif, te/u7c}i*iif nfro tco 

hb$$$y 1 ^te$J4 £J;b$$LTItllH(£>S LTifeLT 

fFlt Lfc=fc0-efe£ if, iliff XJgf&te *1 < s XXMMMm(Dm 
m&Kifmm%:±.U^tc0 

tb$$$iJ1 ^fife0!l5 £J;b$$LTItllH(£>S LTfife LT 

WmLtc*,<D-C$>2>1)\ XPS T®De p t h)UJ^T\ 

fuEEiti^H (AH) ©Sn^fcBI n (DWs^mf^i (a t %) 1 0 

at%i^my, ittfximiwiK, ^ib7K^#<Dmm 

hbl^lj 1 7 fcfcN ^»IJ 3 ,>: tb$$ L T, Sn^AgOfeo $JliJ?£3£tC L T 

XPS (Xim^6) T?©De p t h)il^-efu 

lEiti^H (AH) ©Sn^Tctil n (a t %) (DMMi\lL%:7jk~$~iiL 

S (DO N fulE^H (BH) 0 A g, Au, Pt, P d, Ru, Rh, Os 

titzte I r0Jl^}Ijt (at %) 0ltiM£^-tteg (D2) if D2N D^liT' 

ft&tztzto* mximiwiKs tf<Dmm^K& 
mwtk±®?tc0 

&mmi XPS (Xi^ifM) T?©Dept h )UJ^-etulEft^ 
H (AH) ©Sn^/ctil n (DWs^mJg; (a t %) (D, 

) N tulE^H (BH) CDAg, Au, Pt, Pd, Ru, Rh, 0 s ^ tcl& 

I r (DWs^jmf^i (at%) (DMMi$.^^TiiLM. (D2) ifD-[=D2~£lbZ>tctf)s 

, it{&miix^mm(Dmm$Kifmm%:±.u^tc 
o 

hbl^ij 1 9 teN ^»IJ 6 0 t tb$$ LT, S n t A g (Dft o $JliJ?£3£tC L 

XPS (Xi^lfM) ^©Dept hi^-e 

fulEiti^H (AH) ©Sn^/ctil r\ (DJ&^mfx. (a t %) (DM 

•full (DO N fulE^H (BH) ©Ag, Au, Pt, Pd, Ru, Rh, 0 
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s V-z-_- 6 	I r 0 I;521. (a t %) IDA'AIII77-cV1E (D2) /` D2, 	Di0IIIR 

TWIT Z tzob, EiliCititeEK , KILAKZilgtilit:R•104Mgitt, 

e HStom±I -D tc: . 

ELVIN 2 0 (,, X P S (otAro..1) TOD e p t 1-4,1_17f-eMEA 

la (Alig) a)s n V-z-_- 6 	I n 0)E.21. (a t %) IDA'AIII7TV1E (D1 

) , 	4401:1 1,1 	( B 1E) OA g, 	Au, 	Pt, 	Pd, 	Ru, 	Rh, 	OsV-z-_- 1,  

I 	r IDE.21. (a t 0/0) OA'AIII71 -11`LiM (D 2) e Di  # D2 --eZtc_- 673, 

Et 	Prittht 759A < , K IL 7.1‹ A t 	iriftigititl 0 #01tatti, e IA fr, 	± El -D tc_- 

. 

ELVIN 2 1 1, , 	-AWN 7 9 L ELV L, -c cm a) A g 673 -D 	-ft T t:.-.. 4lF11  L, tz-_- 

t OT 	Z e, 6V1,7-L'att.'ht759A 75" -D tc. 

EL VIN 2 2 1, , -AWN 7 9 L ELV 1, -CA 	),w, a) S n 6/3-D ,--,t < L-ot L 

--C I'M'  L tc: t aYe 	Z 7Y, X P S (XUArd.16) TOD epthAlitT 

, MEA' ZW, ( A 1E) OA S n atc6 	I n a) E. 	21. (at%) 06-A111 	7i 

-Iiiff (DO 7Y1 Oat %J-;CF-Ct'i, Et 	galtht759A < , KIL*At 

ViAtititla)4Altatt5' IA f,21±111 -D tc. 

EL 12 2 3 6, *YOU 8 4 LEM 1./T *MO A g 673-D 	Yff,-,'_ tso TIM'  

L tc: t OT 	Z e, 6V1, AL' VIA 759A 75\ -D tc. 

[0134] tc, 	>4 2 (,:.= -AAIN 6 1 t:.-_*Z X P S 	(XOYIM)1 ) 0)D epth Ali 

tliiM71 -c, 	>4 2 ck t'), A'Zil (AM) os n V-z-_- 6 	I n IDE.21. (a 

t %) 0)A'A'11171V1E (DO , glErrig, (B ),M) OA g, 	Au, 	Pt, 

P d, 	R u, 	R h, 	0 s V-z-_- 6 	I r0)E.21. (a t %) 0)6A1Fi7iV1 

E (D2) elpi, D20111AV4IL, Die3 5 a t%, D2e8 7%-eZZ.'L 

7Y 3• 75\ Z . 

7-z-_-  , 	>4 3 (,:.= -AAIN 6 1 t:.-.*Z X P S 	(XOY617616) 0) Su rvey 

ALIte,M7T -c, 	4 3 ck t,), 	0 e 2 4. 	1 a t °/0"-Ct'), 	A g e 2. 	6 a t 

%-e. 	S ne7. 	3 a t%""CZZ._.' L 7Y3• 75\ Z . 

1 4 I-1  0 liti3A 

°^^2§<jao/0iBe -L>(f us va% 

-3^6v vri^a%iBL "173^0 ViTsH 

A© A J ns CD (^i^Hjfx) s d L 9COT¥-1 £ H v--/£ 

8#za y0iE9s>?la vn a Miliar a vLa></ Ca) M 

3M-^3I!^!1IG0 (%1B) IliilfflJ l^l^^so 'Mid 'ny 'Pd 

'Id 'nv '6VO (Sf9) •fthSgne v (La) WM-t^m^CD (%i 

B) lliiou l?1^¥uS0) (SfV) Sf^tf V1T3HI 

ni< M id Q QCD sdxzwy i 9ri«¥ri3H v^£ [^eio] 
°uy c^§f #l,-Li:I(V£1 

f£^ao#£lt3ScQ?6 V0l^21?$q^ 17 snv£1£ Z^fqi 

^i¥^q>3ia v>ih?i-¥if^#« vri^aiKi%iB0 L# (La) TO 4-
(°/o^) ^ffi±lf<2>u |?1^¥US<2) (SfV) sf^ffsim v 

i ci e a GO a (^#±^f«x) sdx 

n$?xn s^sf^tfxn^^ 6 z.ri«¥ 
°y c^§f #l,-Li:I(71 y ?1 2 <3|? 2- <2> 9= 

^n^ru^^cQfe vosfttdin^^ 6 z.n«¥ v?i i 
o 

^ ̂ 0T^iigmmmcoM*#mwim s > 
vgs?^<2r<$aza = La^ ('a) (%iB) ^ri*±if<2>-' i 

¥1-^¥S0 'My 'nid 'Pd 'Id 'nV '6V0(Sf9) Sftfc3§n| v ( 
La) (%IB) lliiou i?i^?usa) (Sfv) if 

^S3in|a^[i<M 1 d e QCOX (%&±m%mx) SdX V£1 0 ZM&W 
°^C[5]T^^g^ 

[|0La (za) WM^S^W^CD (°/0^) ^iifoj 

S60£/.0/ZI0Z<IfAL3d Z9 Z/.S£tO/£IOZ OAV 
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[0135] 1 0 wl:V,E,13,WEIlkNM-A 

1 1 a# 

1 2 -F 1a 	(C1,1) 

1 3 rri)V, 	(B)V,) 

1 4 	 ffiZ,V, 	( A ff, ) 
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[0135] 1 0 

1 1 

1 2 

1 3 

1 4 

Sfa 
TH (CH) 

^H (BH) 

Iti^H (AH) 
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1115R0CIE 

[gt**1] au L, 

442a$406ZEV*L, 	S n, 	I n, 	tz-_- t-t- tt. 6 0)-Eì "--eff 

-1.tc_-A)N,L, 

MEVAL AM, L 0Alt:WAd-  641.-CIVEV*1_,, A g, Au, 	P 

t, 	Pd, 	Ru, 	R h, 	Os, 	I 	r, 	V-z-_- 6-t.41.60)-a --e):Mtg-1. 

tc BM L , 

MBERZE (AM) 0) 	7`0. o 0 2-0. 2 grn-eV,), 

MBEIVE 	(BM) 0)P1.7-).7VO. 	0 0 1 ---0. 	3 i..tn-r-eZ, 	iar,,f 

t'ItarfAEMt -  Z 176: 3,13iTnlEllkM4A. 

[11**2] au L, 

MEVAORZW, V 	L, 	S n , 	I n, 	V-z-_- 6-t- 41.60)-a --eff 

-1.tc_-A)N,L, 

MEVALAJELOAlt:NO- 641.-CIVEV*1_,, Ag, Au, P 

t , 	P d, 	R u, 	R h, 	0 s, 	I 	r, 	V-z-_- t-t.41.60)-Eì T):Mtg-t. 

tc131f,L, 

VAA., 

	

MERZW, (AM) OS n, 	I nO)ITIZZel —1 5 0 i..t g /c m 

2---et,), 

MOVE (BM) OA g , 	A u, 	Pt, 	Pd, 	Ru, 	Rh, 	Os, 

	

I r 014Z a e 1 — 3 3 Oil g/c m2-C 	Z, er, -I 	t ft a *CFA' 

[11**3] 

E-Mt -Zro', 3,i131:%1E11kX$4r,4-c, 

MERZW, (AJE) 0-Eì *.IMYS n, 	I n, 	i-z-_- 6SnLInL 

0)-afffT5ONE%.1,,t_h-e (,), R-E;,•7VA g, 	A s, 	A u, 	B 

i, 	Cd, 	Co, 	Cr, 	Cu, 	Fe, 	Mn, 	Mo, 	Ni, 	Pb, 	Sb 

, 	W, 	Z n /3` 6 tcl: Z U ct t'J ift. tR -1 /435 tt, Z 1 fE, 	t I., < 1,2gi,;t _to kx.  

(,:.:EaaYird3INAJEllkM4g. 

W^CDTttWkZtl > n % vffi L u z 'M ' 
qs 'qd ! N ' ° IAI 'u IAI '©d 'n0 'J O 'OQ 'PO ! 

g ' n v ' s V '6 v (i ^aTKl%¥M 0 3 Mi^CO 

z? u i 'u i 'u s^^ii^cz) (Bfv) sf^nsiiji [eii^ 
WIfidnD®il§4t^i^i 
0/6 n o S S~ L &W^UCD J I 

'so 'My 'ny 'Pd 'id 'nv '6vo (Sfa) afthEim 
Vi«az 

w o / 6 TV o 3 L~L <$IF#£K2) u I ' u SGO (ifV) Sf^HISiijl 

v^Sfa-y 

'J I 'sO 'My 'ny 'Pd '1 

d 'nv 'Bv vn 9 ̂1^121^0)^ If V^^g2§n| 

'u i 'uS vn^i^Sf^tfa)^g2ini 

[2ll^ 

>651' V(2r^aujryg "0~ I 0 0 "O^^tfO) (Sfa) Sft^Ujl 

Yi^iwr* 3 • 0 ~ 3 0 0 "O^^lfGO (SfV) Sf^H3§!j| 

v^Sfa-y 

'J I 's0 'My 'ny 'Pd '1 

d 'nv 'Bv vn 9 ̂1^121^0)^ If V^^g2§n| 

^WV-mZW 
'u i 'uS vn^i^Sf^tfa)^g2ini 

[Lll^ 

wmcomt 

S60£/.0/ZI0Z<IfAL3d P9 ZLSZfmioz OAV 
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[1$3VA4] 4401:1 1,1 (BJE) 0)-a*M7VA g, 	Au, 	Pt, 	Pd, 	Ru, 	R 

h, 	Os, 	I r, 	V-z-_- tAgLAuLPtLPdLRuLRhLOs 

L I 	r LID-al-VC 5 ON ii%J-;t_h-Ct'), R-a - •eB i , 	Cd, 

Co, 	Cu, 	Fe, 	I n, 	Mn, 	Mo, 	N i, 	Pb, 	Sb, 	Se, 	S 

n, 	W, 	T I, 	Z n 75\6 l'SZgct (Jiig.tRtg-LZ 1 fE, 	t 1, < i, 	2 mi,;t 

_hokx75\ 6 is  z i,43RIA 1 — 3 0)0T41.75\ t:Ea0Yro: 3MAJEllkX$4 

. 

Citt**51 MEA'Zil (AM) 19)0)Evt—R-1 /435eH v 3 0 0 1-;t_h-C 

zit** 1 —4 ooTto5Nt:.-_,ENCopra 3MAJEllkM4A-c. 

Hit**6] Ealnd\R-1/43s,git:Nt:.-_,tt,), 	MEA'ZW, 	(A1,1) 	1g)6:.-_,0. 	1 m 

N ---etitti-D -Clirif LTA 6 tt.tcRI.TZ, EA' 	la (AJE) 

1g)a)flEfil,31A,7)-R -,3_7Y2500MPa J-;LET 	Z It** 1 — 5 0)1,\ 

TtLiJNIZENCOYM: 3ganIkM4r4-. 

[itt3RIA7] MEA'Zil (AM) 19)19) E V t —R-,3_7YH v 1 0 0 0 1-;CFT 

,z, 	iimj  ;I: Mil:lift 	Z It** 1 '"" 6 0) 1,\Tto5Nt::_gENCOYM,'53 

AllIkM4A-. 

Citt**8] Ealn/NEtqit:Nt::_ck ('), MEA'Zil (AM) 19)1e:.-_ ,0. 	1 m 

N -etitti-D -C;141J7fL-C1464-Ltz-_-RI.TZ, MEA'Zil (AJE) 

1g)a)IT LiA,7-).R-,3_ el 0000MP aL;CF --eZ, 1,,amtiMitt 

Zigit3RIA1 — 7 a) 0 Ttt,i3N  t::-Eaa)170: 3ganIkMAgo 

[itt**9] MEA'Zil (AJE) 19)0)Xlird-WJ-0.4 -,3_ 	(R a) e0. 	1 µm1-;t 

-F-C' 	Z. Et 	rimtect (,)1§_tt.tc_lit** 1 — 8 00T4-03`t:Ea 

ork. ,3113PnlEllkX$4A0 

[got3Rmioi MEA'ZW, 	(A1,1) 1g)a)A' -,A -,3_ 	(R z) e 1 ii.mi-;t-F -ez 

, ffil- tritthtectt,J1Ett.tc_111**1 —9 0 kiN T41,13\  t:EaaYro:13 

Pn1,11kM4A-0 

[ 	**1 1] ME,BA'ZW, (A1,1) 1g)a)a41-21.e0.3J-;1_h-eZ, ffil-t 

firimtect tj lEtt,ttiot** 1 — 1 0 a) 0 Ttt./J\  t:-EaaYal:131:1TMEll 

WO 2013/042572 55 PCT/JP2012/073095 

5RII4] fulE^H (BH) g, Au, Pt, Pd, Ru, R 

h, Os, I r, ttzte A g t A u t P t t P d t R u t R h «>: 0 s 

£1 r OffM%J*Lt-C&kK B i , Cd, 

Co, Cu, Fe, In, Mn, Mo, Ni, Pb, Sb, Se, S 

n, W, Tl, Z nfr 1 ffl, t, L < tt 2 iffijy. 

^115] fulEiti^H (AH) (D^kMO bfy — v 3 0 0 l^XJiXh 

1 ~4®lN-ftlAMC|Ei6©l:^pPppffl#Sfa^o 

^116] Mfi&'NIStdiifcKcfcy, tulEft^H (AH) ©iffiCSSO. 1m 

fulElt^H (AH) 

(D^MOW L&frWZtfZ 5 0 0 M P a U±XfoZ>m$HW 1 ~ 5 (D^ 

^117] tulEft^H (AH) tfy ;£ — v 1 OOOJ^TT' 

^118] Mfi&'NIStdiifcKcfcy, tulEft^H (AH) ©iffiCSSO. 1m 

nxm^i-oxm-^Lxmbntzw.^xh^, tuiEit^H (AH) 
0 0 0 OM P a£XTX1bhs i^ffitfJPI'14 

1 ~ 7 ©iNf tLAHCiE®©^ 

5RII9] tulEft^H (AH) (Ra) if 0. 1 ju,mjy. 

"F-efe-Ss y®tl/c!t*ljt 1 ~ 8 ©^1" tiAHClE** 

CO IE-f p|3 pp ̂  ̂ M fa^t-o 

^1110] tulEft^H (AH) £ (Rz) 7^1 AimJ^~F-e&£> 

s y mntzmmM 1 ~ 9 ©ti^ciE®©^^ 
Rpffl^Sfa^t-o 

5f<II11] fuEEiti^H (AH) . 3 It^fX 

JM#1W<£ y ®ti/ci*^ii 1 ~ 1 0®iN-ftiAMciEi6a)l:^pPpnpffl# 
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[pt**12] XPS 	(XOY6r6Y6) -CD e p t 1-13•* ,1--i- -Dtc:L 	, 44E6 

JW, (A)M) OS n V-z-_- tt I noTT.21. (a t %) OA'Aitl77-  

aff (D1) , nEECT, (BJE) OA g, 	Au, 	Pt, 	Pd, 	Ru, 

Rh, 	Os V-z-_-  tt I r OR 	21. ( a t %) 0A' All 	T Th(31-  IT ( D 

2) e. riA75\ 6Di, 	D2OIIIRTIV±ZE115RIA 1 —1 1 OOftt,75\ 

t:=Saik,ord.N3 a iEll 	•1XUP-1-. 

[pIVRIA13] XPS 	(XUAr6:6) -CD e p t 1-13•*•1-j- -Dtc:L 	, 44E6 

ZW, (AJE) OS n 	t..a I n opiga'ft.. (a t %) offiVile 1 0 

a t %J-;t_ETZiiit 3RIA 1 —1 2 00 T4-0 5\ t:ENCord538)11*.X 

[pIVR*14] 

M- A-c, 

XPS 	(xnAM: 16) --C'Depthfifj- .Dtc_- L,, nErri 

g, (B) ,M) 0Ag, 	Au, 	Pt, 	Pd, 	Ru, 	Rh, 	OsVta I r 

OF, 	(a t %) OR-WIlel 0 a t %J-;t_h-eZilit:RIA 1 —1 

3 opoTtLb\l,:.-_,ENCOM,V±itiMAgo 

[11**15] AliERZW, (A1E) Offd-J.7Y0. 	0 1 —0. 	1 Am --e., r74 

jje7 1) ----eZ got** 1 ^-1 4 0) UN T41.75\  (ZIEUGGYM:1131WEII*X 

[pt**16] 

MA-c, 

MERZW, (A 1E) OS n, 	I n 017122e 7 — 7 5 ,u, g/c m2  

[IVRIA17] 

---ez, 	r, 4  , j  ff ., 1) - ---ez,M3RIA 1 — 1 5 OoTtLiJNG:.-_,Eao) 

ird.T31113PnitkMA- tal-c, 

MEE1=1:11,1 ( BE') OK d-J.7Y 0 . 	0 0 5-0. 	1 ilrn-eZgii*IR1 

—1 6 okiNT4-Lb\t:.-_,Eaoyia 3MAP]kx$4A. 

[pt**18] AllEitilE (BM) OA g, 	Au, 	Pt, 	Pd, 	Ru, 	Rh, 	Os, 

I r 014Zie4 —1 2 0,u,g/c m2--eZ1‘3RJR1 —1 7 ouNT 

41.75\t:Eord, ag3iTnnIkx$0-1-. 

Hit**19] Alizaa#L BR, L GAN::_,TAIJ• 641.7T1V,V* 	L, 	N i, C r, M 

n, 	Fe, 	Co, 	C u75`61'SZEVP6ift.tlittLit 1 fE, 	t L, < tt 2a S 3*1 >19= L n O ' ° O '8d 'u 

I/\I lj o ! N vn^^gsgni [6iii^: 

.J-O0A I ~ L o/6 n 0 3 L ~ 17>£®#£}G9 J | 

'so 'My 'ny 'Pd 'Id 'nV 'Bv® (Sfa) BfthOilil [8lll^: 

°W&W&Mtg&±mQ)mVi-W1L£\'\Q)9 L ~ 
Lli^ll^^aui-ry L " 0 ~ 9 0 0 'O^^flO) (la) [Z.llO£; 

°M|:tIfSDoD^iI 
0S2irK(/^j.\^a) 9 L ~ L n c&y-x > 6 v£<5j?a 

JUJ o/6 ry g | 'ug® (§fv) Sf^H3§n| [9Lll^; 
°1sm 

mw^^mco'm^uqn^cD v i ~ L Mi^f^a- n 
Y y 6 ^^aujry L -o~LO '0^*i?tfa) (SfV) Sf^H3§!j| [9Lll^; 

°^a¥aaoH^ima)l*3iri^^J-O0 e 

L ~ L Il^»I(2:^aTKl% 1 B o L 0 (% 1 13) ^fl*±if<2> 

j I s o 'My 'ny 'Pd 'id 'ny '6V0 (Ifa) If 

4dain| ideaa (a^^a^x) SdX [wii^ 

°lsm 

L ~ Lll^»I(2:<SaTKl% 1 e 

0 L#1^H<2> (%1B) £ff<ijgfO)u |?1^¥USG0 (SfV) Sf^ 

SSini idsaa (^#±^f#x) Sdx [eili^ 

°M^S¥aanH^i^a)S2lri 

KCfVf-jLK^CD i i ~ i Milled a v# (z 

a) M5M-^3im§a> (%IB) i?i^/¥so 'My 

'ny 'pd ' } <-) 'ny 'BvO (Sfa) SftfrtSSl " (L0) M?> 

(%IB) ll»u i¥i-y¥usa) (Sfv) Sf^ 

wzm M idsaa (^#±^f#x) Sdx [zilue 

°1smM 

S60e/.0/Zl0ZdT/X3d 93 ZLSltmiOZ OAV 
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J-;t_h T)fM3_ tt.tz C if, 	-,3  6 (,:.= a A j-c_- It** 1 -,-1 8 0) 0 T41.75\  t::-BE 

$kaYrdtEr3aJEHAVA-0 

[g***20] TM (CM) o-aa)*.IMYN i , C r, Mn, 	Fe, Co, Cu 

0)-aid-T 5 0NE-%1LE-Cs 	9, 	-,'_ i• tz.-.. B , 	P, 	Sn, 	Zn b` 6td:Z 

[got**21] 

ET75\ 6 ifiN -,3_ tat 1 fE, 	t 1., < l, 	2 gi,;LE 	-A-tillt3RIR 1 9 vz.. gaili, a) 

ro..tEi3anlkX$4*,11-c, 

XPS 	(XOY6r6:16) TD e p t 1-13•$fi.,'ff.Dtc_-L 5- , 	ISE* . 

JW, (A0,) os n 	t'L- 6 	I non521. (a t%) 0)61-441171\1- 

ULM (D1) , garl:IM (BM) OD A g, 	Au, 	Pt, 	Pd, 	Ru, 

Rh, 	Os V-z-_- 6 	I ra)E,SIg. (a t %) 0)A'A41171V1LZ (D 

2) , ME-FM (CM) 0)N i, 	Cr, 	Mn, 	Fe, 	Co 	tz-_- 6C u 

0)152g. (a t 0/0) 0)A'Aill -liCE. (D3) 75q175\ 6 Dl. 	D2 

, 	D 3011Ve#11-4-  Z gilt** 1 9 	tc: 1, 	2 0 t:.-_,ENCord.-T3,,E13PnlEllkX 

$4A. 

[got**22] XPS 	(XOY6r6:16) TDept 1-13•$fi.,'ff.D tc L 5., 44E*. 

gi (Agi) OS ri V-z-_- 6 	I nO)E,SEV. (a t %) offivi-i, ave 

naall:IM (BM) OA g, 	Au, 	Pt, 	Pd, 	Ru, 	Rh, 	0 s 

tc_- 6 	I 	r OF.2g. (a t %) 0)A'A41175'-t11.-tl-1. 1 0 a t °/0L;LET 

.D -C, MEETM (CM) ON i, C r, Mn, 	F e, CoVL- ttC 

u a)E,21. ( a t %) 7Y2 5 %Jt_h"-CZR-,)_ 7Y5 0 n mJ,;t_ET 

zgit**1 9-2 1 0)0T4-05\tLEENCOTirdil3PnlEllrAM*1-c. 

[pt**23] MEE-FM (CM) 00v 	7`0. 	o 5 µ. m1.;t_h-eZiiiI3RIA 1 9-2 

2 0)0Vab\l,Z.:ENt,OrdIMnfiX$0. 

[It**24] MEE-FM (CM) ON i, Cr, Mn, 	Fe, Co, Cu OOE' 

e, 	0. 	03m g/cm21-;k_h-CZ115R1R1 9-2 3 oti‘Tti.75‘t:.-. 

[pt**25] 

Eaord-TtE5 Pn JE111X$4*,11-c, 

MEE-FM (C)) 0)0) E V t — 	R '-,3_ e H v 3 0 0 J-;t_h-e 	Z 

grala1 9-2 4 01,\T41.75` t:_,ENCOTratE13afIlkMAA-c. 

WO 2013/042572 57 PCT/JP2012/073095 

HICD IE-? p|3 qq ̂  ̂  M fa5(S(-0 

5f<Ijt20] TH (CH) CD-n#©llJ55c^N i , Cr, Mn, Fe, Co, Cu 

<Z)£-t+-e5 OftM%J^±-e&l<), 3^ZB, P, Sn, Zn^bfti) 

f$fr£>3l£R3tl/c 1 iffi% tL<tt2 1 9 tClEic® 

m^p°pffl#Sfa^o 

^1121] XPS (Xi^ifM) T-Dept tulElt 

HH (Ajf) ©Snjfcttl n(£>Jl^}fJt (a t %) GDltiM£^-t 

•fiM (DO N ttllE^H (BH) 0Ag, Au, Pt, P d, Ru, 

Rh, Osjfcli I r (DWs^- )mlM ( a t %) ©ItifMit^^f'fuil (D 

2) % tulETH (C|) ©N i , Cr, Mn, Fe, C o SfcttC u 

CDI£~F/MIZZ (a t %) CDfti^'fit^T'feS (D3) b D1% D2 

% Dg^jii-e^-r^ii^ii 1 90izmmom^nhm^M 
fa^o 

^1122] XPS (Xi^ifM) T-Dept tulElt 

ilH (AH) ©Sn^fcBI n (a t %) ©IlilHiiu J&Zf 

s tulETH (BH) ©Ag, Au, Pt, Pd, Ru, Rh, OsJ 

fcte I r 0Jl^}§jt (a t %) 1 0 a t %J^±"e 

tulETH (CH) CD N i , Cr, Mn, Fe, Co^/ctiC 

(a t %) if 2 5 if 5 0 n 

^>1*^111 9-2 1 ®lN-rtlAMC|Ei6®m?^pDpffl#)lfa^o 

^1123] tulETH (CH) (DBfrtfO. 0 5 ^ 1 9-2 

2 (D^fbi^iZBM.Om^pl5pnp^#Sfa^o 

5RII24] tulETH (CH) CD N i , Cr, Mn, Fe, Co, Cu CD{\1"#M 

ifs 0. 0 3 m g/c m2J^±T-&3l*;£l11 9-2 3(£>^-ftl7!NC 

HE® CD IE -f p|3 pp ̂  fa^t-o 

MWH tulETH (CH) v 3 0 0&L±Xh^> 

1*^1119-24 ®lN-rtlAMC|Ei6®^^^pnpS#Sfa^o 
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[W.R*26] METE (C) ) a)ao) Ev t — R-:s Lff', -LeTilEA 

E•yt —R-,3_t 	(H v) 	=_-_ 	—376. 	2 2 L n 	(ffW)L iu,m) 

+86. 	4 1 1 

CV-c-4111*IR 1 9 — 2 5 0)0 -005\ 1,:.-3-ENCOYMT53aNf4A-c. 

[,11$5-R*27] Eand\R-.3_,Rtz:ct ('), AIETE, (CE) Ot.00:AMO. 	1 m N 

TIVRIT-3 -05fliPtl,71.41 641.1-L-Rg.T6, METZ (cis) 0) 

011E1E1 1,5Aiy-W's e 2 500MPagLETZgdi**1 9-26 op o 

TtLiPrIEJOYMTIMJE1114i14. 

[g***28] alad\Rs-lqitIML- ct ('), METE (CE) at.Elz iiffi  O. 	1 m N 

TfifRiT -D -Cart l,--C1141 64.1tc.Rg.Tib.6, METE, (CM) ot 

•E0DIFIEI 1, 31Agi-R tt L '11,7y- L eTilEit : 

flEIEI UR,-,3s 	(M P a ) 	-_- 	—3998. 	4 L n 	(Fli.:7)L ,u, m ) 

+1 1 78. 	9 

C.Mtc_A-gralA 1 9 ---2 7 00 Vat\ tZ:_tiaaigYa-T.53AfRkX$4r4. 

[CRIA29] METE (C)) IZA0E'y t — R-,3_ eH v 1 0 0 01,;t-FT 

z, -A, m  1,f)jpitt 	-0-  z 	* g** 	1 9 — 2 80)1,0 Tt1.75` C:66*-,1CODM 

g3NdEl]kM$44.. 

[1,0**301 kkilAd\R-1/43S,V(R6z(t 9, 44,1ETE, (CE) Ottz.-A20. 	1 m N 

TIPRiT-D -05fliPii- L -Cf4Gtt,tc_-.5Eg.T.b.6, m-E-Fg, (C)) co 

,DIFIE1  1, 31Ag-)-Rtt e 1 0000MP agt-F-eZ, AN: WinT'It .  

-4-  6"1*m 1 9— 2 9 0 o T11.75\ lz tEa0Y61:A)E11)X**-1-0 

LICRIA311 MEIWYIIMSVIT 7Z, MECKI$40t0 Ev t — R 

eH v 9 Ogt...h-eZidl3RIR 1 —3  000-0241,b\tz_gaa02.53A 

1111X$144. 

[gt**32] MiEVAIYS$1-T -D Z, tainiNE:_g giURI,:.= c, 9, MEC%1 

$A-ott:.-. ,i2 0 . 	1 m NTIV.RIT---C*IJZ.1_, -CMi;iattRit.---e 

6, 1141EI0DA0DPIEl1,3[17y-R-:5 e 1 000MPaLs,(_ETZ 

g,-0** 1 —3 1 OU\T4113\t:Ei1i3OFT-T53N1lt]CM4g. 

WO 2013/042572 58 PCT/JP2012/073095 

>RJI26] fuIBTH (C®) tfy ti — 7. fill* ^JS^^^TIBit : 

(Hv) ^ -3 7 6. 2 2 Ln (Bfru m) 

+ 8 6. 4 11 

19-25 

^1127] ^/J^ISI^CJ; Us fuIBTH (CJi) 1mN 

fuIBTH (CH) 0H 

if 2 5 0 OM P aJ^±-e&£!i;£l11 9~2 6 0l\ 

t ti friz IBS® p° m 

^1128] fuIBTH (CJI) ImN 

xm^tt-3TmfeLX%bntcW.&XfoZ>s fuIBTH (CIS) (Dm. 

®0l¥ L jA^fiJE^ b.W-<fahT^TEBJ^ : 

(MPa) ^ -3998. 4Ln (Jf^m) 

+ 117 8. 9 

19-27 

^1129] fuIBTH (CH) v 1 0 0 0J^T"e& 

i 9 — 2 8 ©L^tiAHcfBiKcDil-? 

^pDpffi#Jlfa^o 

5ftlI30] U, fuIBTH (CH) 0^®tC^fiO. ImN 

vtm^n^zMij^bzm^ti/cmiKvs^, fuiBTH (CD 
1 OOOOMPaJ^TtfeS, i 

t -5li^il 19-29 0^f'tLAHZ|Btl0,l?^pcpffi^Mfa^o 

>RiI3l] fulBSfa^'^JH#fa"C^)oTs fulB^)SSfa0^®0 bfy 2J — Xfil 

v 9 OJ^±-e^)^l*^l11 -3 O^lN^tlAHClBtE^^^SPp^ 

M32] ftllBSM^aSMT-feoT^ U, fulB^SS 

fa0^®tC^fiO. 1 mN-efI®^JT^TS!l^LT#e>nfcfilJtT*fe 
fulB^SSfa0^®0^ 1 OOOMPaJ^ltfeli 

it^in ~3 1 
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HIVRIA33] AllEatAWCNV4T-D-C, J I S 	C 	6 5 1 1 (Z 	l,`, ME 

INI#ODEg45— f-67(,:-.)0T,Rill.,50mm/minLL 

--CaiMUI-1-3a."LTNZLitMEMI#01FW/Y5%±.--C 
z, -Am ti)jrati --zgit->RIA 1 — 3 2 0)0 TtLyAzEaoyil,N3 

afilravr=1-0 

Egov.a341 AtigES#e*INVA---e-- -C, vv-V.20V:ICEHo-CilthEkMa# 

0)15-,'_ L ::: 1,1411 L 0.EL 75 1 L ts Z A- ft ---e 9 0 ° 	::: Ill* 	17 -D tc..-  L 

, gitEVMIUGAIJ11.0)5tt 1, tsolgd :::(4#11./cma$40))-#_-,3_ 

---e, filigECNVA-OA'/J\ mtl#,flth (M BR/t) e31=, -F--C 

tea , -A ;;; winitt 	-4-  6 g*-5RIR 1 ^'3 3 0) 0 VOA:: EnoYal:-TN 

Pri it 	MA-  A-. 

[lt**35] X P S (XUArd.16) -CD e p t 1-13M-fj--DA-_- L 5., nag 

to (AM) os n VZ-_- I, 	I nO)R-Tatz. (a t %) of-Ae77\--4-iii- 

a (Do LinE2TO, (C),1) ON i, 	C r, 	Mn, 	Fe, 	Co, 	C 

u VZ-_- 1,Z n ODE',E. (a t %) (DMA1ii7iV1E. (D3) LOAM 

1,Z.-_, 	Ag, 	Au, 	Pt, 	Pd, 	Ru, 	Rh, 	Ostz-_- ‘1 	r G:.= -DOZ 

4 0 a t %);LhotAxe 1 n ml-;LEMS;'S --eW1-4-  z i,*** 1 9 — 3 

4 00T41.75\tZilMOM:NiafHCAVg. 

[ IVE*36] X P S (x*VAM-T3i•A) OD Su rvey Ali VC' Afig2, 	JW, (AJ 

) 	.0)05----GA3-}*"a.- 7-c.-.L 5-, 	S n, 	I 	n 7V2 a t 	5 .a 

givRIR 1 — 3 5 0 0 TialAz EasZi1VDEria PI 	):441.Pro 

Cps 	A37] X P S 	(XnAiii1C) OS u r v e y',0,1.1t-elifj,12,*,',t,JI (AJ 

) 0)tO)FGA3M4-1.-Jtc..- L ,, 	Ag, 	Au, 	Pt, 	Pd, 	Ru, 

Rh, 	0s 	71"--,:f, 	I 	r t< 7 a t %',X--e) Z,M5RIA 1 —3 600141. 

/PC:gEa02.-T53aMtX$414-. 

Cii***38] X P S (XUAW23- ')16) OS u rveygiliVenaRJE (A)M 

)0t05-1A*1--i-Di-L- L,0e5Oat°/0ATZ113RIR 

1 —3 7 01,\TttJAZgEalgYa-Tg3EMEIEJCNUA-0 
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•? X.s J I S C 6 5 11 fuIB 

Omm/m i n £ L 

T3l®tf£=MT-5 £ Z-mfe LfcialB&JSSfa©##5 %U±Zfo 

[1*^1134] w^§y©#M^ffi^TtuiB^ssfa 
(DMZ 90° mtfU&Zfrvtct 

-?$>&, (MBR/t) tf3&T-e& 

[1*^1135] XPS (X*£ft^F#ft) fDept hftffiZfjvtctl*, fulfill 

(AjU) ®S n^/cli I n (DM-F/mlzt (a t %) 0M.Mi{\lLyF~<t{iL 

« (D,) tfuIBTH (CH) ©Ni, Cr, Mn, Fe, Co, C 

u Ifc/ct£Z n (DJji^JlJ^: ( a t %) (D3) £OW\ 

Ag, Au, Pt, Pd, Ru, Rh, 0 s I r [ZZ>^X 

4 0 a t %J^±©£p^1 n 1 9~3 

[I*5ftII36] XPS (Xffiytnttft) fflSu r v e y)UJ^"etiIIBft^Ji (Affl 

) ©^SCDTU^^/f^tT^ tc £ Sn, I n^2 a t °/oJ^±T*l)?) 

I!*H1 ~ 3 5 0lN-fn^HClBS6(D,B^papffl^lSfa^o 

[i*^Ji37] XPS (xmyumTftft) ®su r v e (AI 
) /c <!: Ag, Au, Pt, Pd, Ru, 
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