
WO 2014/021465 	 1 	 PCT/JP2013/071076 

FIA 	*I9 	IS 

ftpja)V45 : 1-2'•A*1*, 	I- im —18,tZfiVer-A 

MiRi3-)•ff 

[0001] *RIEIJIt, 	INAiS, 	-aAt:.-.134 -zt,a)--e-D--c, 	a- a)-a$4A/3\6i-s 

(,J, #412M-1111MAbAlaii/i-sEa)$ -42m4iCitliMtc6ti1F 

Iift$M:.-JEIIkiN 641.z 	,9' 	I- 7° 1=1 —1-\b, ratAA P1±0, -  z MP, 

iA'At:.-.134 -ztay-ez. 

Mak 

[0002] "ft, #4.14 	111MAbMaii/i-sE0)$ -A04.1C1t18$AbEi1F 

!tift$ ,'ff -31E6:.-_6, 	$ -,1-*L$V111,11-41 	f) -ziiima$& -z 

ig, i-4iv_LITITL a) r'Fi1 a) ird,%,01g ts#V1P, 	z4176:fta) 	,9' 	I- 7c1=1— v'en1 
kiN 6 tt, z. iWts4Alt18$-\bElpflrtift$ ,"ff -') tcob, 	,9' 	i- 7°1=1 

—11i Ltc$V111,g, i-4a)Affl)]V4-41::_•"ff -') z:Le3R6e5 641.-c o zo z: z: 

T, a 	5' 	I- 7°1=1-1(, , #4.12M-1111MAbaREM7iffitSEM -,1-* 

tt:.-.81(,) 3E. LAlll I., -c iratA-\b;141J-Ze,"fft)tt.z. 	z: a)L, INAJOAV,) 3E. 

L 0)1)11 t:.-. ct -D --c 	,9' 	I- 7°D—leRin-z L, $ViiMt:.-.:TeSUYza 

. 

[0003] a.' Otceb, 	a i 5' 	I- 7°D—It:.:111 0 6 't.z Ur46:.-. (,, 0,0476.1tAbffilA 

ft, APP`sERIEfte53R:s tt.z. z: a)53Rt:.-_ -4 L, ERIEttr6i±:5 -tz 

tcr95, RAis, 	s Ku (TAM) 6:.-.A u )( 'Y * 	Yff. L, tc: $4", 	1JE -  z z.: L 

eti 6 tt.z e, )< ,Y*IiMeglietvciatIlitEeaffl l„ $ -,1-20t 6:.-A 

111:5 -ttcligordAtati-virietnuz. etc, TatIlt-MeaffiZ z: L T, 

$ -,120t t::- At L L -cITIZ L, 4.i&Aldz_- viii-aez. a- a)4.i& 

AV1q51 -z6:.-_6, 	)11 0 zUAt:.-.80-c, go,i3E.Lo$M:.-_,t -D -c$ -,1* 

It L a) #01 	"ff -D --c 	,9' 	i- 7c=1 —1 1112tK a) MA 	tfi]$11 -1/43s -ft z tcv,:.-_, 

rdAtati-virie1E<, b\-DMA Liz < kiNARI.olitt -z z:L effit *5  
LtsZo 



WO 2014/021465 
	

2 
	

PCT/JP2013/071076 

[0004] AR1.4)!titt -Z$440-',t, kXUAL l,--ON (Cu) -, ,) ,) r, 

IA 	(Be) -E`I•\'''91 5- 7-( -\-7-et164-t.ze, 	a i,9' 	i- 7°1=1 - 

I L L.-0E110Z t:.-..tERIEttiztz. *kXJ-;01-a)kX'Vb' < -A- 	Lk-  c u 

- B e -a -\'''9' 	‘5- Jr7-1-\1-1-SEl, , 	it'JR1.-Cl, Z7Y, RiELA - 

OttNet'), R 4E ea z.: . L4rehtet t) k7f L 7-z-_- $;141P-/f 1,  T 	ti: 00  

' t . a) tC-  61) • ERIEttAb4lattt: t 1E41., RIC IV 0)1111 eui R--e 	(,), EL-DA 

04176.1t1_,tc 	(A u ) , 	t5 (A g ) , 	IEI 	(Pt), 	/7 ,,1.x 	(P 

d) , 	c uokiNT4-t.b\t3L -z-aeicE11-:54-t. --coz 	(imAis, li,!, 

.i— 5 	Ofi) 0 

5t.15-MiU 

-4,W 
[0005] ligcei : !tig,M 4 8 7 840 1 24 L;,#R 

igce2 : ig,m 4 1 7 6 1 33 i-4 	#R 

ligce3 : 	ig,M 42 1 6823 i-4 L.;.6 

ligcezt : !tom 2004 - 933 5 5 i-4 L.#R 

ligce5 : lid 2 0 1 1 - 1 2 2 1 9 4 '4 L,̀, #R 

ROA ®NE 

ft IEIA ffil*A L ..k ') L T 6 Mg 

[0006] Lb\ L fse 6, 	P t 	t3•L -z-al, , 4P-ADVAb-V&Vinittt:.-_tz 

t'i'-aezo t-,:, 	A u 	t3•L -z-ai,, Mitt:.-..tif_tvc 0 z to) 

a), 	HiNElEt:.-„t zEvt-R-1/43s a)F;7_tel'41  6 to,:.= < otcob, 	,9' 	I- 

7°D-It:.-..JEHoza)t:.-_tift L -cots00 	etc, 	P d 	t - 3•L -z-ai,, 

P t 	t'L- tA u 	t3L -z-aLEL/<-c, Mitte-kl- L-corta)a) 

, gmli-a-iiikNofEffi--et, HiNCEt:.-..ct (,) 5-MoRI.V41  6 tt.ts 0 

t'i'-aezo 

[0007] *RIE1116, ±Et::_trig)---CtS:Statta)T -D -C, 4rehtt:.-..1§_tv-CoZ L L 



WO 2014/021465 	 3 	 PCT/JP2013/071076 

H7'1=1-1 8 ct V' VOA 	Pat 	Z a L 	IA O'g L 	Z . 

ME CIM -0-  6 A:6 0 fiA' 

[0008] ±ALLITIIVIML, IAIYALtZtzl- Obt:.-_, *RIEIJIt.-JJNIJNZaUg 

6, 	t5 (A g) , 	/7:')r,IA (Pd) , 	tiTi] (Cu) 0)3T-calgAIMIAtit:.-.. 

8k,N-C, A g e 1 7 a t %— 2 5 a t %, P d e 3 0 a t %— 4 5 a t %, 

C ue3 0 a t %-5 3 a t%eit3Z*MLL„ i,A*ma*LL-C, 7 

)i'J (Mn) , ZZ (S n) , 1j— (S i) , 	E' (S b) , 

'9' 	(T i) 8,tr1e7-:>r,1a (Mg) 0Y-.PtS<Lt 1-D4. 	5a t% 

J-;1F00-,# --C's)ilill,, 	75\J Mne0. 	5a t %— 3. 	5 a t %, 	S n e 1 a 

t%-2at%, S le°. 5a t%-2a t%, Sbe0. 5a t%-3 

a t%, T ie0. 	5a t%-2 a t%, Mge0. 	5a t%-3. 	5a t 

%0Z#1 .-C -t- t1.-tl-1Z))11-,_01.Z a'. L 	itiL t Z. 

[0009] etc, 	*RIEIJI6:.:75\75\Z -aA-6, 	±205tHJIt:.:80-C-, 	-f '):')',./.1. 	( 

r) 	8,trieJ1/5-=',./.1. 	(R u) 	a) 1 -D-g 	 O. 	0 

1 a t %— O. 	0 5 a t c)/0 -,3_ 6 I,: A))11 LA:-  a'. L 	itiL 	Z. 

[0010] etc, *ftlEIJI6:.:75\75\Z -aA-6, ±0050)16:.:80-C", 	3 0 0°C-4 5 

OtT)JIML-Clii5illt -ttz-_-  E 	—R-,3_7v, 	H V 4 8 0-5 6 OZ 

Z a'. L 	!tiitiL 	Z . 

[0011] etc, *RIEIJIt:.:b\b\Z 	'91 	1 .7c =1-16, R11`.10)M-C#00-4* 

L -t. 41. -tl-tall -Z476.1t0) 	51 	7°I=I — IT 	-D -C, ,-.PtS< Lt —% 

e, 	_hE 0 RH)] (,:.-J3N '3\ Z -aA-CE111,\ --C J:f -V_ tt.tc_-  a'. L 	1`11L 	- Z . 

[0012] etc, *RIE1)11,:b\b\Z 	'91 	H7c1=1-16, ±205t13)16:.:80-C, —* 

T- 19`)#00-4* L4f1 -  z4rattoM 1 7°7 	:')-k.,  L, —*---eit,a)#01 

1 L# 	z4rattaA 2 7°7 J 	-\., L, MEM 1 8,trfM 2 .7°7-t,  

orblizt,R0. 641.--cIAM 1 8,t veM2 7°7 	-\., 	,fIENTel/lt:.-_ittlii -z 	-()l. 

ala L, 	1,, MEM 1 7°7 	:')-t,, MEM 2 7°7 	:')-t,  8cktieglE a -( 

)1AStaa)-) t, ,Pts < L t --D eiME-aUglJN 6 1::1: Z a' Llii`liL - Z . 

[0013] e tc, *RBA t:.-./3\ /3\ z#VIVA, RI-(=ia)*--e4f10-4*L --tt.T.'tt. 



WO 2014/021465 
	

4 
	

PCT/JP2013/071076 

#0 -Z4rehtaAVIVALA --e'D -C. /PI'S < L t 'Me, 4E050)1 t:.-. /3\ /3\ 

za$4AcEilkiv-c)M-1/4354-t.tcz:L111L -Z. 

RI3A05VJA 

[0014] *RBA t:.= ck tt3S, A g, 	Pd, Cu 0) 3 TualgAM*111,:.= 80-C, A g 

el 7a t%-25a t%, Pde3Oat%-45at%, Cue30a 

t %-5 3 a t%95Z*MLI.„ gAgAa*L1_,--c, Mn, Sn, S 

i , 	S b, 	T i 8 ck ve M g 0Y-.PtS < L t 1 "D 	4. 	5 a t 0/0J-;t-Foaffl-e 

)in l„ 75\ --DMne0. 	5at%-'-3. 	5at%, 	Sne1at%-2at% 

, Sie0. 	5at%-2at%, Sbe0. 	5at%-3at%, Tie 

0. 	5 a t %-2 a t %, Mge0. 	5-3. 	5 a t %0AtIRIT-t- tt.T. 1. 

)J1:1 -,3_ql.Zck ',1,:.:Ltc_- 0)T, 	Wash 	t:1 	L L t t:.-_, 	a J'91 	H7°=1 

—1-#0tIVALAJEIIL L -ciARg.---eb\-Dtpittlzif_tti-c-a$4g ,f4Z z:Le 

sOfffi*tilAIJA 

[0015] [>C 1 ]>C 1 6, *RIE1)10-Artoffn§a)-aA-0-10EMet:.-.75\75\ z NET v I- 

op411301**71 -PIE 	--e 	Z. 

[ 	2] 4 2 6, *RIE1)10-ArtoffAko-aA-0-10E11 fee t~ /3N/J 	v iT V 

0)R3g1007TVg'kfr 	>4 --eZc. 

[ >4 3] >4 3 1, , *RHAO-4110ffAka)ar=1-0) —VII fee t:.-. i3N/J\ z v iT V 

10$11i6:.-. 80. Z 'PT v I- a)R3ga)**he 	77 -3g3•kh 	--e 	Z. 

[ 4zt] 	4 1, , *RIE910-4110ffAka)a$04-0Dit,0)11Enket:.:b\b\ Z .7°1=1— 

It — K0)**hC 	71 -533'kft 	4 --eZc. 

[ 4 5] 4 5 6, *RHAO-ArtOffn,k0)-E`AM*1-0)it,1010EHPletZ.:b\b\ Z 

J—  4

6] [6] 6..

IJC 

6 1, , *ftlE910-41thin.:b`b`Za -A-71- 4 --eZ. 

[>47]>4 7 6, *RHAIDELVINt:.:b`b`ZaA71 - >4 --C'Zc. 

ftlEIAAJA-0-67-c.1603fge 

[0016] J-;CF, *ftlE91 -41-0-Ztc&50)fAk 	LI:kt:.=,IVC:.-1A13-Z. ts8, 



WO 2014/021465 
	

5 
	

PCT/JP2013/071076 

L;CFC)VItha))fakt::_ct t')*R13/1eliNt:3541.ZtaYrtV-S,00 	t'L- , J-;CF0),!A 

IE91t:80-CVIEMtZ>4  1,, 	*RIE1/10)1-7e-'±11174T ,14Zf'i'g.t:.-.):Ot, 

8cktieliM134*Pirligt:.:71_,ZZle::_iiitTfcini\c. 	t,4: 	t, 	*ftlE916 

->< -"CIli71:541.7"-c)fAt, Jc -:S, 	8,t rfaZ134*Ogi-t:.-..Fr/V541.ZtODTt 

[0017] 

1:4:1,\c, 

*ftlEflaAYthaAfakt:.:13\b\Z -aUgt:.=-Dki\ --CIA13-Z. *Yff,a)):f0.,kl,:.= 

13\13\ Z -a 	Al,, Ag—Pd—Cu03 Tu-E`A -A-Vc. *VIthaAfakt:.:13\ 

75\ZAg—Pd—Cu037ca, 	17 at%Ag-30at%Pd— 5 

3a t%Cu, 2 5 a t %A g —3 0 a t %P d —4 5 a t%Cu, 	1 7 a 

t %A g —4 5 a t %P d —3 8 a t%Cu, 25 a t %A g —4 5 a t% 

Pd-30a t %C u0V15-11t:.:81,\ --CffM-q-LZ -aTZ. :o ck -3 fci: 

IF.EL,;1.1 -a0)-agl.WCZL, tR') v 	*Ha)a 2  (A g) , 	PdCu0)(30 

2 $H 	W,TR, -,3_ -ft Z 	Ei —Y)1/3Aq 	4 0 0 °C11-3MOHi5)JZITTE,  a.' t a'. L 

t:.-..tst,) , 	ito)ffiTRAHffiZt. 211-.35 -ttski\ttObt:.--t1PTLA\ 0 	a.'41.60) 

/Nib\ 6 t, 	2$HOffiTRA6::_ck (')R-,3_00]±AZtZtz-_- 6/31e:.-_Ag — Pd — 

C u a) 3 Tc-E`ACALWP7AF.Rtl-Z;0575Z0 

[0018] Ag—Pd—Cua, 	it']5Eillt:.:81,\ --C A g, 	Pd, 	Cu 75qiThiNt:.:g 

0.-a -3 Z: L le: ck .D ---C, 	ii;\i`Li;,& 	(FCC: Face-Centered 

Cubic) 0)$HUM -Zc, a.' L'."-C, 	AgLPdLt, 11351111t1i5EA 

t 8Thi\le:g0*-E`i') ,ttNezo 	t..L-, 	PdLCuLt, IVEATtgtJ'a 

.D -C 4 0 0 tITELETILat$HT 	Z (3 M UM 	Z a'. L TRIE le: r44 t z e 

. z:ovia. 	Ev t—a-,3_“, tli\ -ffki\ H V 2 5 Of'i'g.TZ0 A g LC 

u Lt, Wnii±5-trtgO*-a-3e, 1 ;au6:.-..80-ct, tmi) v 	a i 	(C u) 

Lae (A g) L t:.-..5A 	zttNe 	z0 a-a) 3 T-caOliii.-tcaMIATt, 

17 tS$HeffilRt Z a Lb\ 6 +3•7`SR:5 el'41  6 tt.tS0 a Le*0 0  

[0019] RA_ tS, 20 a t %A g — 2 5 a t %P d — 5 5 a t %C u 0)*M-et, 

4 0 0°C1713dTHZ±ItZ L, 2*Da , (Cu) , a2 (A 9) 7ftTR 

Zo 	tz-_-, 2 2at%Ag— 5 5 a t %P d — 2 3 a t %C u 0)*M-et, 



WO 2014/021465 
	

6 
	

PCT/JP2013/071076 

a 2  (A g) , /7:')',1x')v$H0).96 2  (Pd) , 	80)3MeffiNA-Z. a' 

41.6ifiTRAHt, 	Evt —R-,_“:.=.1MU3zal.,, lit::_a, 	(C u) ADa2 (P 

d) 0)fflIRRe*< I'S Z L, I3i51)3Z±1•16:.= 80* Z E V t — 	R-,3_ 0)01±75'14 

6413:.= <1,\:, 

[0020] 	L' a.' T, 	P d ow, 	th,v,ii-aela < , 	C u ow,th,t,ii-a754' ki\-530401.3A 

ttra, 	a, 	(C u) 0)ffiNuzet-)Tb\tsffiTil'iLtsZtcoNE-1/4356:.-.7 	< 

VS Ltso. 	-,3_ 66::_ffili.Ra)E,y t —R-,_ 01-6]...tV41 Z7-L- 675t:.-_(, , 	_hit I., 

tc: *Y-ta))fak (,:.-. 75\ 75\ Z -aP-1-0) Ag —Pd —Cu 0) 3 Tua*ocvati 

i6:.-.80---c, 	1 8a t %A g —3 5 a t %P d —4 7 a t%Cu, 	22a t 

%A g-3 5 a t%Pd-43 a t%Cu, 1 8a t%A g-40 a t%P 

d —4 2 a t%Cu, 22a t %A g —4 0 a t %P d —3 8 a t%C u a) 

GfJ Z 	z.: L75q1 	Loo 

[0021] -,3- 6 t:.*Ytha)Vi;§ t:.= 75\ 75NZ -aA-1,:.= 6, _EA Lk Ag—Pd—Cu a) 

3 T-ca0)K015.110)A40a*L I,-CM n, S n, S i , S b, T 18 

ck tie m g a) ,-P ts < L t 1 --D e 4 . 	5 a t °/0J-;1F Oa # --e Nip -,3_ 4-1, Z c, 	etc, 

-TcAl, , Mne0. 	5at%-3. 	5at%, Snelat%-2at% 

, S le°. 	5at%-2at%, Sb75<0. 	5at%-3at%, Tie 

O. 	5 a t %-2 a t%, M g e0. 	5 a t%-3. 	5 a t%0)0,# --e-t- 

t.TWAPIll -,3_ 41.Z. 	a.' 413:: ck t') , 	Hii)ALLIT•10) E V t — 	R-,3_ 75< H V 4 8 0 

—5 6 Ot::__LrF't -tZa.'LeT,Z. 

[0022] 

---c 

a' 413:31 I., -C, _EA 1_, tc*RWAO) A g —P d—Cu 0) 3 Tc-a*a*L I., 

m n , 	Sn, 	S i, 	Sb, 	T i, 	Mg0)'-.PtS<Ltliq't05\1 -D 	Wu I., 

/; o2E'Y t — R-,3_0`)I-6i±tV464-LtskiNc. 

[0023] 

-a -P-1-V41 Z 

etc, 	_h3LR 1_, tz-_- *M0)aP-1-1,:=4 L -C, 	I 	r 8 ck tie R u a) 1 "D -g L, < l, 

L' 	t,6t 	ocw).-al-D-t-eo. 	olat %--0. 	0 5 a t% -,3_ 6 V:Virl -  Z a.' L 

lz ck -DT' , HV480-5600)Ev t—R-,3_ -e -D -c, PuitteAPP's 

a.' LeT,Z. 

[0024] ±3LR I., tc 	Yff. a))fak (,:.-. ck tt3S, 	Ag, 	Pd, 	Cu 0)3 Tua0)*JdVati6:.= 



WO 2014/021465 
	

7 
	

PCT/JP2013/071076 

80C, Age17at%-25at%, Pde3Oat%-45at%, 
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g7 I- 1 1:1-IL L -C EV t —a -,3_-) 4 raft ve ,f 	z tc: 673 a) t )] 1:1 kM 
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6:.:115C-g- -1 /43  5 41.2 7°  1=1 —12a)Wats**74 --ez. 	2 6:.-.71 -7c=1-1 
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0 0 o)IMEMP-Jit:.-All -zm 1 7°7 	V-t.,  2 1 L, 	ZilYgViikA.tc_- 1106. 
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zip 1 0 0 a 0)40,111%.4111 0 1 a 	(#00-4*) 6:.:#0ZM 2 7°7 	-t.,  

2 2 L, 	7°7 i:')-t.,  2 4, 	2 20134t:ERO- 64-t„ MI 7°7 i:')-t.,  2 4, M2 

7°7 	V-t.,  2 2 	IFIEINIIIIt::_i_t* -Z 	4 )1/6Sta 2 3 LVAA.Z. miqz_a 

el -,3q-Lzm 1 7°7V-k,  24, 	M2 7°7V-\.,  2 28,trie-f)1/tSla.23t 

FA —Mdinl,--CoZ. ts8, 	27°7J 	-h 2 28,trie4)1/6Sta2 3 

(,, _EALtc** Z. 	t.,:, 	>4 1 	--e,V,HA tjtcaL in 	opowEA 

[0056] M1 7°7 J:')-t.,  2 4 (,, AUfsAaffit 	ts -AW,13 2 1 f L, Al Ala 2 

1 f OVAIRIJ/3\1=Airf, Al g13 	1 f OAILELL-Cic_4\aZ77 

532 1 c L, ±j L, tct 3,?,13 2 1 d tcfa*3,?,[32 1 e LPINI± 

Z. 

[0057] 7°1=1-1/•,y K 5 5 (,, IN A_ tS-t 5Z v 	a)*t„ 'ht$4g 	JEll 0 --C)f 

-1/43541.Z. 	7°1=1-1/\ v K 5 5 (,:.-_(,, #414Kr, 	/\ 1 0 0 a OVOITirklE 1 0 

1 a OgENIZZ U-C7°1=I —12 a 	1111M6:.:115C-g-Z7J)l/YR 5 5 1 e7cti — 

1,Nv K5 50)P1-.3507 (4 50±-Fr=1) 6:WALTIRO- 641.--CoZ. 7J 

)1/YR 5 5 1 (,, #414Kr, 	/\ 1 0 0 a 1141.10*-'/J\ 6, 	,Pts< L t A *-113 2 

2 a OR 	01 OR -,3_ ck t'J t d \ -,3_ ki \ R -,3_ (,:.-.1--)k-  -D --C)fM_ tt.tc: VI% 5 5 1 

a L, 	a.' a) dvflf,E13 5 5 1 a LP] 1; 11:1 6011 	1,, 	dv1153 5 5 1 a VI ck t'J t 

jc 	kivilZ 	•117',E13 5 5 1 bLVAA.Z. dvIITL5 5 1 a 1g) ,111, , A 

iACE,13 2 2 a OM-act t'J t g± 	< 7'2 2 b 0) M-11,t t,) t -g± d \ -,3_ 

o. 	a.' otcob, 	7J)1/YR, 5 5 1 l,M 2 7°7 i:')-t.,  2 2 	#0'iLei/3 L -CoZ. 

[0058] 7c =1-1,N v F 5 5 6:.-_117'-g-,3_ tt.Z 701=1 — 12 a IONAbgEffli'9' — J1, , 

4.12tKr, 	1 0 0 a t:.-_ffM_ tt.Z #41* 	v 7°0N-\b#VIMEHro.,*g 1 0 1 a0) 

gEffi'9'—t:.-.Ft‘l; --C7fZ. IN AiS, j118-( 	(e92 0 0 mm) a) 

4.11r7 zip 1 0 0 a 	-cl*L -ztiii-at:.-_t, N+—NT11:10 7°D-12 

a 7Y;05L tsZ o  etc, &a 1 24 	(eg 3 0 0 m m) o#41 ', 	/\1 



WO 2014/021465 
	

16 
	

PCT/JP2013/071076 

0 0 a 	.-4*L 	ztgat::_t, NM:I—NM:107'=1-12 a 7V;05 L 

tsZo 

[00591 #412tKr, zip1 0 0 a 10$11it:.-. (,, 	>4 3 V: t 7i L tc ck -3 t:.= , 	# 4 12tK r, 

i\ 1 0 0 a 75\ 6 10#011,:.= ck ('), 	4 )1Asta 2 3 1, R1-61 6:-5e .D Zan 

-1/435 tt, tc_-1 t 18 L ts Z . 	a 4 )1/6Sta 2 3 elln-,354-LZ L, 	M2 7°7 i 	., 2 2 0) 

&AM/32 2 d (,, 	4 	;',,E13 2 3 a 	(,:.= A A L , 	Z4 	f,E13 2 3 a 0) ilTligli 

L#E# -zo 	z:olit--U:.-_t, 	M2 7°7 	:')-t,  2 2 ODNIneic 	< ,S4LZ a.' Ll, 

tsokob, aiAwg 2 2 d L'Z4,13 2 3 a0Di171LoRi4ekt -ZLL 

t t:.-_, 	4,7',,E13 2 3 a el--)T75` 6:.-A841-  Z tc 673, 	Vie,E13 2 2 d L 	4 )1AS 

ta 2 3 LOWIltattLekt l„ firAtS4Ael'41  6 tt.Z. 

[00601 ts8, 	z.: 	 H 	L tc 7°  1=1 — 1 2 , 	2 a 1g)* *M, 	< 	--et, —INIziffli_TT 

Z a.' LeUi g--C'Z. INAJS, _EA Lk-  ct -) ts7°7 	-t., L 	4 )1/tStaLT 

*M35 tt.Z t a)(,:.:FR 6T, 	7J11E, 	t•-ctV7-1-tiltl,:.-.1-7-U-t---C iiffi  

14Z7-f -t-7 -7°D-1-\b, 	%4APJ± Z#VIVA 	( 	5) T 

t ck o. 

[0061] zi -z: --e, 401-i- . ratk,4AP]±0A-ztaye-D-c. INAJS, ± 

A Lk- 7°1=1-12, 	2 a Oct -3 t:.-_, 	-IrdtAAL -t. tt.T.11.4f11 -Z4Iratta) 

2 -DOiALAL, 	1LA'#N1)iU,  Rt::_qt -ZW'ht53$1-  (tcl, qti53$1-) 	L 

, 	VAA_Zto)--eZ. 	'LID ct -)tc1:40,* --et, /-1-s< L t -*e_h3v-t I., 

tc-a$1-A-b\ 6 ts Z. 

AJAR 
[0062] 1-;CF, 	a' OftlE9110a$1-gaY-410143,trfELVINt:.-_ -Do--C,40:1A13-Z 

o 	T, **YthiNt::_b\b\Z -aAa),V14-3,tregiliti-gt:.=-Do-CIABAZ 

0 

[0063] *Y-01A-3,t rfELVIN (,:.= /3\ /3\ Z 	-E`i$1*(, , pfftomwega-at.,-c. AR 

7 7411'41, --CA4 (0 5 mm, R-,3_ 1 000mm) 0)-(1,y1-LL,-C1iF2a, 

tc. RtqitliRt:.:1110ZR-,nit:ERA-t, 	J-;CF a) ck -3 t:.-. I., --C4iF la, tc: . _EA I., tc 
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4 J=''Y 1-t)JkfiL -C, 	05mm, R-,3_ 5 OmmOt/M4 J=''Y 1-2 .-D141  

7L1, 	8 5 0 °C --e 1 Hi win Nt,  [AKA L, --cgi2tKiEzil 	,•/- -D tc. -t.  0'1MM L 

tc_--a)t)jkfi-( J=‘,y 1 	0 5 mm, R-,3_ 1 0 m m (Z-b)JkfiL-CR-,3nitER 

41F' L tc: . 	Ev t — R-1/4351,41V*CEllo-c, g12tKIEVIII•la)Rtqit:NA-  (;74 

12tK I E M-  ) a) E V t — 	R -,3_ 	Alit L tc. etc. g12tK 4E VI L tc: it, 	OM kft 4 

J=''Y I- 	4 0 0°C-e1 Hircium (Hi51±.1) 	LtcA, 	0 5 mm, R-,3_ 1 0 

mm6::_t/JML -CIE:3514:NA-  (11i5M4) L L. HiWillgkODE‘Yt —R-1/435 

Alit L tc: . 

[0064] ratvE4s.planit:ERA-t, 	J-;CF a) ck -3 t:.-.. I., ---c I'M.' I., tc. A V: fFlz.' 1, tc 4 

Iv 1-05rnm, R-,3  2 0 0 m m (Z-b)JfiL -C 8 5 0 °C-e 1 HiraM [AKA' 

LV7412tKiEVI -D tc. -t.  OA, g12tKIEVI Ltcgi2tKiE$4 	0 2. 	0 m m 

."-e1li9nat:::"CECJIIT L -C 8 4 %0))][1i$CNAito  . - 0),fik, ECNTL 

tc g 12tK IL # 	4 0 0 °C --e 1 Hircium (Hi51±.1) 	L-c, 	0 2 m m, R -,3_ 3 0 

0 m m (Z. -b)J kft L -C ro'AiR41.111 0 MN A-  L L -C 41F1.1  L /to rdAtatAgqiitv 

plo-c, 	z.:ayirdAiR4S.JEMMERA-0)tativrig]sut L. 	%1R4.1.3R6737-c_-  

0 

[0065] Mittt, ratviR41.1,11a),git:NA- t:.-.1-3o-c-  8 4 %omisciFIA.tc: (a 

mi) Hi vin i tto u 1 -3,trieop,v,o-t.Y6*-ImnA,---ems Lk. Mit 

0),Wf, 	gkft.-t1'1,:.-.11:1T--(11.14-t.t,:,:KOt 0)0L L. 	gkft.-tTl,:.-..))11i 

-C,tc_- e,T,I.N-LtZ ta)AL L. 	gkft L,Vnie--e,1-sota) 	x L Lk- 

. 

[0066] Z:---, *-41thiNt::_b\b\ zam-goA-km. a)E,EL,v,ii-at:.-_ -DkiN --c,v,HA 	z 

o 	 ii,, -AAR 1 —3 2 t:.:13\b`Z -agODE,ELiTilia (KM LALIVii 

ML 	T 	t a) - - e 	z . 	2 (,, ELVIN 1 — 1 7 6:.:13\b`Z -agODIF,EL 

iTiliaLAIJifeAL 	71 -t,a).--(Zc. -4101.1 1 — 1 3 (,, 	1w,EL,vm-a6:.-.1-30 

-CAge1 7 a t%-25 a t%, Pde30a t%-45 a t%, Cue 

30a t %-5 3 a t%75\61-SZAg—Pd—c uoD3Tc-I 4a*L L-c- 

, 	Mn3. 	5a t (:)/0A))11 1, tc_- *M, 	7-z-_-  6Vg 	.LL Mat:: 8 kivt A g e 1 7 
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at%-25at%, Pdli3Oat%-45at%, Cue3Oat%- 

5 3 a t%75`61'SZAg — Pd — Cuo3Tc-aa*Lt.,-c,  MnO. 

5 a t %— 3. 5 a t %5))11 L, 	-,'_ 6 (,:.= I 	r, 	R u 01 ---D -g I, < tV._.'41,60) 

ma.7-).-atxt 0. 01 a t %-- O. 	0 5 a t %5)iii 1.,tc_11W-eZ. td: 	, 

MU 2 ---et, 

ELM-ae 1 7 

Mn, 

a t % 
I 	r, 	R u 05)J1:1 V,: ct t') , 	A 

 I -D ""C 1,\ Z . etc, 'AVM 

g 8 ct tie P d 

1 	1 ""Cl,, 	M 

0)*VIg 

n 8,trf 

r 03A)JFIVZ.:ct t'), C uOrCgthtilt  e3 0 a t % -Fli-D -C 0 Z 0 

[0067] 



( A 1) 

0 
N 

1--1 	 ':::' 1-,  
4=. 

_s 	..,..5 
,_, 	w 

.6. 
CA 
un 

1 
co 

1-0 
n 

N o 1-,  c.,.) 
-,:i'.5 --.1 1-,  
O 
--.1 
cA 

No. Ag[at%] Pd[at%] Cu[at%] Mn[at%] Sn[at%] S i[a6] Sb[at%] Ti[at%] Mg[at%] Ir[at%] RuEat%1 Iriat.%] cm Ar,, ,!ire--..rtrif, milt at- 
AMO111 20.00 36.50 40.00 3.50 206 543 8.11 0 
X M49112 16.50 29.10 51.35 3.00 0.02 0.03 206 507 8.72 0 
'A ht913 17.50 33.90 45.55 3.00 0.03 0.02 214 521 8.32 0 
%M1 O 17.50 39.00 40.95 2.50 0.05 205 522 8.68 0 
%M 1§15 20.00 38.50 41.45 0.50 0.05 211 517 8.89 0 
AMO116 21.30 34.00 41.69 3.00 0.01 214 524 8.4 0 
*M1§117 21.20 38.60 36.65 3.50 0.05 207 536 8.38 0 
%M4§118 19.30 36.65 40.52 3.50 0.03 211 554 8.3 0 
%MO19 19.30 38.60 38.59 3.50 0,01 205 523 8.25 0 

%M131110 21.80 37.10 40.06 1.00 0.04 - 213 529 8.87 0 
XMOilli 24.10 43.40 28.96 3.50 - 0.04 210 492 8.01 0 

1i0112 24.40 29.20 43.87 2.50 0.03 203 487 8.85 0 
%MO-1113 24.35 33.05 41.55 1.00 0.05 207 508 8.91 0 
%6j{411 -14 16.60 44.10 37.25 - 2.00 0.05 225 506 8.13 0 
%M1§111 5 19.60 37.25 41.12 - 2.00 0.03 237 553 8.37 0 
wig,' 16 21.80 39.60 37.55 - 1.00 0.02 0.03 220 526 8.05 0 

liasy917 20.20 38.50 40.75 - - 0.50 0.03 0.02 - 216 523 8.31 0 
WM01118 23.80 32.80 41.35 - 2.00 0.05 252 494 8.02 0 
XMO1119 20.10 35.20 44.15 - - 0.50 - 0.05 - 212 512 8.53 0 
%M0.1120 21.70 35.30 39.97 - 3.00 0.03 234 524 8.21 0 
%ht01121 21.10 36.20 42.15 - - 0.50 0.05 243 515 8.55 0 
%ht 4)1122 22.20 36.40 39.36 - 2.00 0.04 259 526 8.24 0 
%Mg1123 21.10 37.70 40.65 - 0.50 0.03 0.02 214 511 8.46 0 
%M19'124 19.80 37.10 39.58 - 3.50 0.02 222 523 8.65 0 
%M19125 20.00 35.50 39.97 3.50 1.00 0.03 - 226 530 8.13 0 
X ht4P126 20.00 37.00 39.97 2.00 1.00 - 0.03 234 528 8.11 0 
WI 9'127 20.00 37.00 39.95 1.00 1.00 1.00 0.03 0.02 229 525 8.21 o 

1 h19'128 19.40 36.40 40.65 2.50 1.00 - 0.05 - - 234 525 8.17 o 
mtm29 19.50 38.00 40.47 - 1.50 0.50 0.03 241 529 8.12 0 
%11 19'130 20.30 35.80 41.37 - 1.00 1.50 0.03 217 528 8.27 0 
MM0931 21.10 35.50 39.85 - - - 2.00 1.50 - 0.05 247 525 8.31 0 
%101132 21.40 36.30 39.25 - - 1.00 1.00 1.00 0.05 235 523 8.34 0 
%MA 7-1 21.20 38.60 36.65 3.50 - 0.05 207 540 8.36 0 iit-4AZIgiart:3oo'c 

Whtfif 7-2 21.20 38.60 36.65 3.50 0.05 207 541 8.36 0 114509.11.Mailf:350`t 

%lit017-3 21.20 38.60 36.65 3.50 - 0.05 207 481 8.42 0 40J9.811121t:450°C 
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d
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C
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3
  Tc- a

a
*
L

 L
 Z
,
 

S
n

1
a

t
 %

—
 2

  a
 t  %

3,
)J11  l.,

 	
(,:.=

 I r,
 

R
 

1,
z

_.-41,6
a)N
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.
 

0
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-
0

. 0
5

a
t%
t
 

tca
-3
,
 

*roil 4 ""e
l,

, S
  n

 
ck

Ve  R
  u

 	
t,)  ,

 

(2) 

i-i 

.11- 

i__, 

v
1-, 
4=, 
c, 
k...., - 
4=,  
CA 

N 
Cs,  

IV 
n 

k....) o ,-, L..) 
c, 

-4 

No. Ag[at%] Pd[at.%1 Cu[at%] Mn[at%] Sn[at9,1] Si[an] Sb[at%] Ti[at%] Mg[at%] Ir[a-114] FO [.at11] In[at.%] g4iuct 
if 	fid v1 

Ili'itt4 
R INV] 

%,4i.t. 
EC g Q • m)-1] 

trr  it 
-- fat 

kilitfil 1 18.00 35.00 47.00 - - - 196 451 9.32 0 

ittE+9112 18.00 40.00 42.00 - - - - - - - 192 448 9.81 0 

th$37:14113 22.00 35.00 43.00 - - - - - - 206 457 9.86 0 

tak-4914 22.00 40.00 38.00 - - - - - - - 196 447 9.54 0 

8! 	x`4915 24.00 37.00 39.00 - - - - - - - - 209 443 9.68 0 

ttirz49116 15.00 38.00 47.00 - - - - - - 193 405 10.82 0 

itaila7 14.40 33.80 48.30 3.50 - - - - - - 186 347 8.19 0 

tt. il 018 14.70 34.30 49.00 2.00 - - - - 221 361 8.17 0 

tA10,19 20.00 36.00 40.00 4.00 - - - - 166 489 x 

&VA 10 17.50 38.80 40.66 3.00 - - - 0.04 - - 270 555 x 

thi320111 21.30 36.30 39.35 - - 3.00 - 0.05 - - 289 528 x 

Las-449112 17.20 33.40 45.37 - - - 4.00 - - 0.03 - 231 511 x 

1:MVO 3 21.40 33.80 41.75 - - - - 3.00 - 0.05 268 497 - x 

art491114 21.20 38.40 36.35 - - 4.00 0.03 0.02 224 493 - x 

tal191115 20.00 35.50 40.00 3.50 2.00 - - - - - 226 536 - x 

kte441116 24.35 33.05 41.55 - - - - 0.05 - 1.00 203 470 8.83 0 

talla 17 20.00 35.50 39.95 3.50 - - 0.05 - 1.00 220 525 8.24 A 

tt +0118-1 21.20 38.60 36.65 3.50 - - - 0.05 207 380 11.51 0 It5a91_11gagt:275°C 

tat/ 01118-2 21.20 38.60 36.65 3.50 - - - 0.05 207 401 10.90 0 *0'0.0ga/1A:475°c 
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A gO)WICW.ELiti!lael 7 a t %TIII-D -COZ. 

[0070] AltR17, 	1 8 (,, 	IF,EL,T,Ut6z.-..81,\ --C A g 75< 1 7at%-25at% 

, Pde3Oat%-45at%, Cue3Oat%-53at%75`61'SZ 

A g—Pd —C u0)3Tc-aa*L L-c, S i 	0. 5 a t %-2 a t% 

VJFIL, 	-,'_ 6 tZ.-.. I 	r, 	R u 0)1 -D-gl,< a L'11.60ALW-Yabt. 	O. 	01 a 

t %— O. 0 5 a t WAN L t-cUMT 	Z. 

[0071] -AltR 1 9, 	2 =, IF,EL,V,I.1-a6z.-.3o--C A g 75< 1 7at%-25at% 

, Pde3Oat%-45at%, Cue3Oat%-53at%75`61'SZ 

A g—Pd—Cu0)3T-Gta*LL-C, S b0. 5 a t %-3 a t% 

VJFIL, 	-,'_ 6 tZ.-.. I 	r, 	R u 0) 1 -D-gL<6 	L'11.60ALW-Yabt. 	O. 	0 1 a 

t%-0. 05 at WAN 1, t-cUMT 	Z. 

[0072] -4.ht4N 2 1 , 	2 2 a, ETEL,11.1-a6z.-.13o-c-  A g 5< 1 7at%-25at% 

Pde30-45at%, Cue30at%-53at%75\61'sZAg — 

Pd—Cu0)3,-,-aa*L L, ---c , T i 	0. 	5at%-2at%VjuL, 

, 	-,3_ 6tz.-.. I 	r, 	Ru0)1 --D -g I., < aZ._' 11.6 ,0)*17-Yal--)-ft 	O. 	0 1 	at%-- 

0. 05at %WI] I., t-a1MT 	Z. 

[0073] -AWN 2 3, 	2 46 , 	IF,ELiti!lt6Z.-.1-31,\ ---C A g 75<1 7 a t %— 2 5 a t % 

, Pde3Oat%-45at%, Cue3Oat%-53at%75`61'SZ 

Ag—Pd—CuO)3T-caa*LL-C, Mg0. 5a t%-3. 5a 

t WAN L, 	-,3_ 6 tZ.-.. I 	r, 	R u 0)1 --D-g L < a L.' In, 6 ocw-yal-D-ft 	O. 	0 

1 a t %— O. 	0 5 a t WAN 1.,t-ctiM"-eZ. 

[0074] -AhtR 25-326, 	IF,EL,V,I.1-a6z.-..81,\ --C A g 75< 1 7at%-25at% 

, Pde3Oat%-45at%, Cue3Oat%-53at%75`61'SZ 

Ag—Pd—Cu0)3T-Gta*LL-C, MnO. 5a t%-3. 5a 

t%, Sn1at%-2at%, S i 	0. 	5at%-2at%, Sb 

O. 	5at%-3at%, T i 	0. 	5at%-2at%, MgO. 	5a 

t%- 	3. 	5 a t °A0)*Egi-tl-D -ft 	4. 	5 at%E,3A_I-skiNaIRITVilill.„ 

-,3_ 6 tz.-.. I 	r, 	Ru0)1 -D-gL<a z._' 11.6CAL,7-yal-D -ft 	O. 	0 1 at%-0 
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. 05 a t WAN LtL- MTZ. 

[0075] ELVIN 1 — 5 1, , rw,EL,v,u-at:.-.81,\ --CA g el 7a t%-25a t%, 	P 

[0076] 

111-cA 

d 7Y3 0 a t %-4 5 a t %, C u 7Y3 0 a t %-5 3 a t %75\61-SZ A g 

—Pd—CuO) 3 Tc-ak--ez. ELVIN 61, , _L3 L ttEW=1/3` 6 AttIcE 

---eZ,, 

ELVIN 7, 	8 6, rw,EL,v,u-at:.-.80-cA g el 7at%-25at%, 	P 

de3Oat%-45at%, Cue30at%-5 3 a t %03t1R175` 6M- 

g Ileia1,\KATZ. 	i'-c, ELVR 7(,, L'O)Ag—Pd—Cu a) 

6, 

3 ,-,-aa*L L --C , M n 	3. 	5a t %WI] Ltz-_-KA-rt,), EL 	{ 8 

S n 	2 a t %t)ili L tz-_- *MT 	Z. 

[0077] ELWIN 9 6, REL,T,liatZ.:81,\ --C A gel 7 a t %— 25at% (rocg 

th,vi-E•, 2 O. 	00 a t %) , 	P d 7Y3 0 a t %-4 5 a t % (36. 	00 

[0078] 

a t %) , C u 7Y3 0 a t %-5 3 a t % (40. 	00 a t %) 75\61-SZA 

g—Pd—Cu0)3T-cat:.:Mn4a t% (>3. 	5a t%) 3AML,tckft 

---eZ,, 

ELVIN 1 =, E. 	.LL ma 6:.-.1-3 0 --C A g e 1 7at%-25at% (1 7 

. 5 0 a t %) , P d e3 0 a t %-4 5 a t % (38. 	80 a t %) , C 

ue3Oat%-53at% (40. 66at%) 75` 67`SZAg — Pd —  C 

u 0)3 T-cat:.-..Sn3at% (>2 a t %) , 	I r 	O. 	0 4 a t %WI] 

Ltc_11MTZ. 

[0079] ELWIN 1 1 6, F. 	.LL itiliatz.:8 0 --C A g e 1 7at%-25at% (2 1 

. 3 0 a t %) , P de3 0-4 5 a t% (36. 30a t %) , C u e 3 

0-53 a t % (39. 	35 a t %) 75`611ZA g —P d —C u0)3T-ca 

(ZS i 	3at% (>2at%), 	I r0. 	05at%tAilljtc_-*MT 

Z. 

[0080] EL$5111.1 1 21, , 	rw,EL,v,ii-at:.-.81,\ ---CA g el 7at%-25at% 	(1 7 

. 	2 0 a t %) , 	Pde3Oat %— 4 5 a t % ( 3 3 . 4 0 a t %) , C 

ue3Oat%-53at% (45. 37a t%) 75`' tSZAg—Pd—C 
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u a) 3 Tc-at:.-.. Sb4 a t% (>3 a t %) , 	R u 	O. 	0 3 a t %tPlil 

Ltz-_- *MTZ. 

[0081] EL$A11.1 1 3 (,, 	rgEL,v,ii-at:.-_tki\ --cA g el 7 a t %-- 25a t% 	(21 

. 4 0 a t %) , Pde30 a t %-4 5 a t % (3 3. 8 0 a t %) , C 

ue30at%-53at% (41. 	75a t%) 75`61'SZAg — Pd — C 

u a) 3 Tuat:.-.. T i 	3a t% (>2a t%) , 	R u0. 	05a t %tPlil 

Ltz-_- *MTZ. 

[0082] EL$A11.1 1 4 (,, 	rgEL,v,ii-at:.-_tki\ --cA g el 7 a t %-- 2 5 a t% 	( 2 1 

[0083] 

. 2 0 a t %) , Pde30 a t %-4 5 a t % (3 8. 4 0 a t %) , C 

ue3Oat%-53at% (36. 35a t%) 75`61'SZAg — Pd — C 

u a) 3 Tc-at:.-.. Mg 	4 a t% (>3. 	5a t%) tAil l.„ 	I 	r 	O. 	03 

a t%LRuO. 	02a t %0)*llat•Vt)J111.,tc_f[WeZ,, 

EL$5111.1 1 5 (,, 	9-,EL,v,u-at:.-_81,\ ---CAgel 7a t%-25a t% 	(20 

. 	00a t%) , Pde3Oat%-45at% (35. 	50at%), C 

ue30at%-53at% (40. °Oat%) 75` 6 tSZAg — Pd — C 

u a) 3 Tual,::..M n 	3. 	5 a t %L S n 	2 a t %a)C-E`i -ff. 	tPiii 1, it kid 

[0084] 

---e.bZ,, 

EL$5111.1 1 6 (,, 	9-,EL,vm-at:.-..81)\ --CA g  el 7a t%-25a t% (24 

. 	3 5 a t %) , Pde30 a t %-4 5 a t % (3 3. 0 5 a t %) , C 

ue30at%-53at% (41. 	55a t%) 75` 6 tSZAg — Pd — C 

u3,—,-,A6:.-_-( 	:')r7./_1. 	( I 	n) 	1 	a t%, 	I 	r 	0. 	0 5 a t%t))111., 

tz-_-KOTZ. 

[0085] EL$5111.1 1 7(, , 	9-,EL,v,u-at:.-_81,\ --CA g el 7a t%-25a t% 	(20 

. 00a t%) , Pde3Oat%-45at% (35. 	50a t%) , C 

ue3Oat%-53at% (39. 95 a t%) 75` 6 tSZAg — Pd — C 

u a) 3 Tuat:.-..M n 	3. 	5 a t %L I n1 at %0ALat•tPlil 1_,, 	I 

r 	0. 	05 a t %t))111.,tc_-*MTZ. 

[0086] J-;CF, vith01] 1 - 3 2 8 ct tieELVIN 1 — 1 7 VP] ifeA (,:.= -D OZ.  V,13)] 	Z 
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o -41th4N 1 (,, Hi51)JZIT'l a) E V t — 	R-,3_ 7`, 	H V 4 8 0 J-;t_h (H V 5 4 

3 ) --e 	Z L.' L eft!Ltq't.tc_- „, etc, 	A g—Pd—CuO)3Tc-E`At:.3-j- L -Z- 

M n 	A)J11 I., tsliqWe 	ZEMIN 1 — 6 L EL/‹-C Hi5thZikla) E V t — 

R -,3_ 75qE < , 	NA n A))1:1 I,: ck t') Ev )J—R -,'_ 75qj_h ., tc L.' L efe 0 ,_ 	t`0, 

tc_-, ELVIN 6 (,, A ge1 7a t%-2 5 a t %, 	P de3 0 a t%-4 

5 a t %, C 	Oata t%-53 at% Oa # 75\ 6 -t.  tt. TA-LA tt. tc: *M T 

(,) , 	ELVIN 1 — 5 (,:.= EL /< -Cti 6:.1f -,3_ ea I, \ L.' L75q4 I -,3_ tt. tc 0 	tc: AL' 1., , 	EL 

VIN 1 — 6 t:.= -Dlivt l, 	1 HilEAret.,3 1:4:RILeAEA,T01:4:75\ -D tctca73 4 0 0 

°CT 2 HirCJIM 1., -C -b)Jkft L, 	Hi7AZIT•10)R-,_ 	;1],1_17f 1, tco  

[0087] etc, 	A g—Pd —C u 0) 3 T-c-a 	(,:.-.14 I., ---C Mn3. 	5a t %))1:1 I., tc: 

*MT 	ZEMIN 7 L EL/< Z L , 3T-c;„ 6 A ge1 7a t%-2 5 a t% 

P d e3 0 a t %— 4 5 a t %, C u 7V3 0 a t %— 5 3 a t %03t#1 

--e 	Z L.' Lt:.-.. ck t') , 	Hi51)AL1,±1•10) E 'Y t — 	R-,3_ er=i_t LA:-  L.' L eft!Ltq't. 

tc: 0 -,3_ 6 t:ELVIN 9 V,: 8 1,\ ""Ct, ±20) A g—Pd—C u 3 Tc-aa)*.mil 

vz_trAt) 6T, 	Mn4. 	Oat cYoA))1:1 1., tc L.' L T31 t:.:HiNEIE 1., I,: < <, 

E 	t—R-,3_0)F61_EtVZIO73 641,T, 	tc_- )iiiittttin- Z a.' LefetEtql. 

tc: 0  

[0088] -Alt IN  2-136, rw,EL,v,u-at:.-. 8 livt A g e 1 7at%-25at%, 

P de3 0 a t %-4 5 a t%, C ue3 0 a t %— 5 3 a t %75N6fSZ A 

g—Pd—Cu 03 Tc-,Aa*L 1,--C, MnO. 	5a t%-3. 	5a t 

%)ilil L, 	I 	r, 	Ru0D1 -D-gl.,<ta.'41.6a)mag).-atp-t 	0 . 	0 1 a t% 

— 0. 	0 5 a t %))1:1 I, tc Na --e 	Z 0  *you 2— 1 3 (,, Hi5thZ±1•10 E 

V t —R-,3_ 7VH V 4 8 7 — 5 5 4 ""C 	t'), Mitt A PT T 	-D tc: 0  L.' a) tlii 

m (,:.-. ct tj , 	M n A'D I 	r, 	Ru 	A)J1:1 L tc1:0 ELVIN 1 — 5 L EL/‹-C, 	Mn A'D I 

r, 	R u VA)J1:17Y, 	Ev t — R-,3_011=1-ht:---13441,-COZ a L75qtgEtql,tc 

0 

[0089] 4 6 (,, *ft WA-WM 8 6:=75`75`ZaP-1- 	4  Ts 	"D -C,  MT* 8  

4%0)02. 	0 mm-E`40)1Eva---eZ,:, 	4 6 t:.-..7i-ct -3 t:.-_, 	-aup-i-a) 



WO 2014/021465 
	

25 
	

PCT/JP2013/071076 

1,:.-..t, 	V75NtSiTil.14-LttS< APT-C -Dtc. 

[0090] **MI 4— 1 6 6, rw,EL,vm-at:.-.. 8 I,\ ZAgel7at %— 2 5 a t% 

, Pde3Oat%-45at%, Cue3Oat%-53at%75\61'SZ 

Ag—Pd—Cu0)3 Tc-aa*L L -c, Sn1at%-2at%))11 

L, 	I 	r, 	Ru0)1 .--D-gL< tz.z. 41.6a)ca-).-atp-to. 	o 1 at%-0. 

0 5 a t %))1:11_,tc_- *M--eZ,, *you 1 4— 1 6 (,, Hi51)AL1,±1•10 E V t 

—R-,3_7VHV506— 5 5 3 ---C 	t') , 	)J1:I i ft t A PT --C 	-D tc: . 	L.' MiliM (,:. 

ck t') , S n 	A))11 LtSO ELVIN 1 — 5 LEL/‹-C, S n VAMe. 	EV )J- 

[0091] 

0) rzi ± t:.:134 4 L. --C 1,\ Z a.' L 75qe 0 tql. tc: , 

Z.:4133-4 L, ELVIN 8 (,, 	S n 7M)J1:1-,3  41.-C 0 Z t 00), 	A g —P d —C 

u 0)3 Tc-at:.-..81)\ --C_EA Lk Agel7at %— 2 5 a t %, 	P d 7V3 0 

at%-45at%, Cue3Oat%-53at%0MMA75\6M-411L- gl. 

."-eV'), 	a-  a) *M t:.= 8 0 --C , 	E'Y t — R:350)01±tV,26-e5641.1:4:0Z:Le 

fe gg -,_ 41. tc: . 

[0092] etc, EL VIN 1 0 1, , *-41thOffak t:.:. 75\ 75\ Z*MtMO)Ag—Pd—Cu 

0 3 7cal,:.-. Sn3a t% (>2 a t %) 	)ir --e Ltc_-*M----e(,), R-,_0) 

07±6V41  6 41.k- —--C, MittetlE L tc L.' L efe 0 -,3_ 41, tc: . 

[0093] *you 1 7, 	1 81, , rw,EL,vm-at:.-.. 8 I,\ --C A gel 7a t%-2 5 a t% 

, Pde3Oat%-45at%, Cue3Oat%-53at%75\61'SZ 

Ag—Pd —C u0)3T-caa*L L-C, S i 	0. 5 a t %-2 a t % 

A)J1:11.,, 	I 	r, 	Ru0) -1 -D-gL<ta.'41.6a)mag)--atp-t0. 	01 a t%- 

0. 	0 5 a t %))1:1 L, tc_-*M-e 	Zo  *you 1 7, 	1 8 (,, Hi5thZ±1•10E 

'Y t — 	R-,3_ 7VHV523, 	HV494 --C 	t') , Mitt A t7T-C 	-D AL-. 
opeAt:.: ck (,), ELVIN 1 — 5 LEL/‹-C, 	S i vAme, 	E V t — 	R-,- 0) r6i 

±: riA 4 L, --c 0 z a.- L e fa gg tg-t. tc: . 

[0094] Z.:413:M-  L, ELVIN 1 1 6, *-41thOffakt:..75\75NZ*MtMIDA g — P d 

—C u 0)3 Tuat:.-_s i 	3at% (>2 a t %) 	A))111_,tc_-*M----et,), 

-,3_ a) oi± tV'41  6 tt.tc — 	T, )) FIT ft e t IL L tc a.' L 75q4 0 -,3_ 41,k-  . 
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[0095] *you 1 9, 	206, iw,EL,t,ii-at:.-_ tki\---CAge1 7at%-25at% 

, Pde3Oat%-45at%, Cue3Oat%-53at%75\61'SZ 

Ag—Pd—Cu0)3T-caa*LL-C, Sb0. 5a t%-3 a t% 

A))111.,, 	I 	r, 	Ru0D1 -D-gl.,<6a.'41.6a)magi--atp-t0. 	01 a t%- 

0 . 	0 5 a t %))1:1 L, tc*M-e 	Zo  *you 1 9, 	2 0 a, Hi5thZikla) E 

vt —R-,3_7VHV5 1 2, 	HV5 24 T 	t') , Mit t A PT T 	-D tc: . 

opeAt:.: ck (,), ELVIN 1 --- 5 L EL/<-  C , S b VAN e, 	E V t — Z R-,3- 001 

± vz.. riA 4 L, -co z a.- Lefts   o tg-t. tc: . 

[0096] L.' 413::.. .-4 1,, ELVIN 1 2 T a, _EA 1., tc: A g—Pd —C u 0) 3 Tc-aa)Nd 

FCC m:.-_t rAt) 6 T, 	Sb4 a t% (>3 a t %) A)iii -z L, 316:lii3ME 

1I LIZ< < , )ililittetiEZ L.' L /RC 2 -,3_ tt.tc: . 

[0097] -A-you 21, 	226 , iF,EL,viat:.-_ to--c-  A g el 7at%-25at% 

, Pde3Oat%-45at%, Cue3Oat%-53at%75\61'SZ 

Ag—Pd—C u0)3Tc-aa*L 1.,--C, T i 	0. 	5 a t %-2 a t% 

A))111.,, 	I 	r, 	Ru0D1 -D-gl.,<aa.'41.6a)magi--atp-t0. 	0 1 a t%- 

0. 	0 5 a t %))1:11,7L-Na ---eZ. 	IN 2 1, 	2 2a, 	Hi5thZ±1•10E 

V t — 	R-,3_ 7VHV5 1 5, 	HV5 2 6 ""C 	t') , Mit t A PT T 	-D tc: . 

opeAt:.: ck (,), ELVIN 1 --- 5 L EL/<-  C , 	T i VA)J1ile, 	E V t — 	R-,- ormi 
_ht:r44 L, -c 0 z a.-  L e ftlE tql. tc . 

[0098] a.' 413:: .-4 1,, ELVIN 1 3 Ta, _EA Lk A g—Pd —C u 0)3 Tc-aa)Nd 

wm:.-_t NI-) 6 T, 	T i 	3at% (>2 a t %) 	A)iii -z L, 316 :11i5-thR 

t LIZ< <, )ililittetiEZ L.' LiR41-,3_ tt.tc: . 

[0099] *you 2 3, 	2 4 a, iw,EL,t,u-at:.-.. 81,\ "TA ge1 7at%--25at% 

, Pde3Oat%-45at%, Cue3Oat%-5 3 a t %75`61'SZ 

A g—Pd —C u 0)3Tc-aa*L L-C, Mg 	O. 5 a t%-3. 5 a 

t % 	)ilil 1,, 	I 	r, 	R u 0) 1 -D -g I., < a L.' tt. 6 a) ma gi- -a ID -ft 	0 . 	0 1 a t 

%— O. 	0 5 a t %))1:11,7L- Na --eZo  *you 2 3 , 	2 4 a, Hi5thZikl 

0) E V t —R-,3_7VH V 5 1 1 , 	5 2 3Z 	t') , ))11it t A PT T 	-D tc: . L.' 
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MiliMt:.-_,:t t'), ELVIN 1-'-5'C,, 	M g VAN 7Y, 	E V t - 	R-,3_ 001 

±i`1.44 L, --c 0 z a.-  L efemtg-t.tc_-. 

[0100] a.- 	6:.-.4 L, ELVIN 1 4 ---et, _EA Litiok g — P d —C u 0)3 TualgAld 

wm:.-  t NI-) 6T, m g 	4 a t % (>3. 	5 a t %) t)iri -z L, z6:.-..Hi 

51tRiE L t: < < , )ililittetIn-  Z a.' LiR4,12 -,3_ tt.tc: . 

[0101] -A-roj2 5-326, IF,ELiTilial,:.:81,vr A g 5'1 7at%-25at% 

, Pde3Oat%-45at%, Cue3Oat%-53at%75\61'SZ 

Ag—Pd —C u0)37c-aa*L L-C, Mn, S n, S i , S b, T i 

8,trfM g0)/PtS< Lt 1 "D 	4. 	5 a t %J-;CFOR#Tt))111.,, 75\ --D M n 

e0. 	5 a t %-3. 	5 a t %, S n e 1 — 2 a t %, S ie0. 	5a t% 

—2a t%, Sloe°. 	5a t%-3 a t%, T i e0. 	5a t%-2 a t 

%, 	M g 7Y0 . 	5 a t %— 3. 	5 a t %03t#1"-C-t- tt.tt,t)N-,3_41,Z L L 

t t:.-.. , 	I 	r, 	Ru0)1 -D-gL< 6z.:41.6a)cw).-atp-t. 	0. 	01 a t %— 0 

. 	0 5 a t %t))111_,AL1M-e 5 Zo  *you 2 5 — 3 2 (,, Hi5-thZ±1•10 E v 

t - 	R -,3_ e H V 5 2 3-5 3 0 -Ct'), Mitt A PT T 	-D tc: . a.' a) * ii M 

t:.-..,:t tj, 	ELVIN 1 — 5 L EL/‹-C, 	Mn, 	S n, 	S i, 	S b, 	T i 8,trfM g 

04[47-)--EitYttN7YE V t- R-,3_ori..i_ht:riA4 L-COZ (7- L75qt12 -,3_ tttc_- 

. 

[0102] a.' 413:311,, ELtVi 1 5 6, **ItOffakt:.-..75`75NZKLWAIO)A g—Pd 

—C u 0)3 ,-,-aa*L I., --C, Mn3. 	5a t %, S n2 a t%0AL 

-a-t—et)ip L, tc_-*MTZ,, ELVIN 1 5 (,, -41thiN 2 5-3 2'C,, 	I' 

'y t — 	R-,3_ 6V1-) 6 1:4:0 e. 	)ililitttt 1I L tc. 	a.' Oemt:.- ,t a).. 	M n, 

S n, 	S i , 	S b, 	T i 8,t .OeM g OALW)-al-p -t-C4. 	5 a t %L;t_ELtSZ 

ta-at:.-_t)inittetlE l„ -E`AUAL L -CPT 	L < 1:4:0 a L eft12:35 taco 

[0103] etc, ELVIN 1 6 (,, **-A0)fakt:.-..75\75NZ*MtMO) A g—Pd—C u 

0)3 ,-,-aa*L L,---c, 	I 	n'l at%L I 	r0. 	0 5 a t;, ))1:1 I., tc_la 

---eZ,, ELVIN 1 6 (,, 	E v j- ZR-,3_ e H V 4 7 0 T 	t') , EL$3 1.1 1 — 

5 t:.:EL,‹Z LR-,3_ 007_E6V4 6 41.k-  e. ffi1J),*.lWeZ NA n 	1 a t %t))1:1 
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Ltz-_- *MTZ 'AAR 1 OA", Sn1 a t ( )J1:11,tc_- *MTZ 'AAR 1 

6 t:.-..EL/<Z L, 	EV t — 	R-,3_ or6i_ted\ -,3  o. etc, ELVIN 1 6 l, , *g 

*M--C'Z Si, 	Sb, 	Ti, 	mg ooTtt.75\KL-a-t-z-  O. 	5 a t %))1:1 

Ltc_-*M---eZ-41thIN 1 7, 	1 9, 	2 1, 	2 3 LEL/<ZL, 	E V t — 	R-,3_ 

[0104] etc, EL VIN 1 7 (,, **r.Offakt:.:75\75` Z*MtM 0)A g—Pd—Cu 

0)3Tc-aa*Ll.,-C, Mn 	3. 	5 a t%L I n1at %0AL-a-t.  

))1:11.„ 	I 	r 	0 . 	05 a t %))1:1 I., tz-_- *M-e 	Zo 	ELVIN 1 	7 (,, 	Mn, 

S n, 	S i , 	S ID, 	Ti,Mg 10*W3A„)J11-\bgLatilil6::_EL/‹-Cfcl',R-1/435 

okfEtv-s< mitteAbAbtlEz. a.-  413:.-.. ct (,), Agel 7a t %— 2 5 

at%, Pde3Oat%-4 5 at%, Cue30at%— 5 3at%75\ 

6tSZ A g — Pd — C u ® 3 Tc-at:.3-‘-il-zt)inkmoi-c,“:.-_,t zE`Yt— 

R-,3_ l, , 	Mn, 	Sn, 	Si, 	Sb, 	T i, 	Mga)7Y I 	rick t'J')7YZ 

[0105] 

C_ LefrVZ-,3_41.7-cc, 

4 76, 	*ft HA a)ELVIN 1 7 (,:.:75\75\Z -aP-1-71 -  4 ""C 	-D -C, 	))1:1T$ 

8 4%0)0 2. 	0 mm-,40)1Ea---eZc, 	>4 7 (,:.:7 -,:t -3 t:.-_, 	a.,* "4 

[0106] 7-z-_- , _EA I., tc: 'AAR 1 — 3 2 8 ,:t rfELVIN 1 — 1 7 T 6, Hi51)3V10)5.H. 

I. 	4 0 0 °C L 1.T VI -,3_ tt, tc: t a) L LTN,FIJI L It e , 'AAR 7 CALM:: 8 

0 -C, Hi51)A0105Eil. 	3 0 0 °C (* 	{ 7 — 1) , 3 5 0 °C (*WM 7 — 

2 ) , 	4 5 0 t ( 	{ 	7-3) L I., ""C VI 1., tc: R -,3L ratvfR41., )i FIT ft 

	 1 6:.-..7j -  c, etc, *you 7— 1 -*you 7 —  3 LA)iiikm.  75TA 12 -L`M- 

A (**-1thoffak 6:.-..75\ 75\ Z *MtM IDA g—Pd—C u a) 3 ,-,-aa*L 
1_,Z, 	M n 	3. 	5a t%L I 	r0. 	05a t %0AL-a-t. ))11) 	t:.:81,\ 

-C, Hi5ItZ±10)5111. 	2 7 5 °C (MN 1 8— 1) , 4 7 5 °C (EL 11 1 8 

[0107] 

—2) L 1, ---C VI 1., tc W3L ratv9R41., )ililitt 	2 t:.--71 -c, 

*you 7 — 1 , 	7 — 2, 	7 — 3 (,, Hi51)AL1,±1•10) E V t — 	R-,3_ e H V 4 

8 1 — 5 4 1 ""Ct'), 	Mitt At7T-C -D AL-. 	L.' MiiiMt:.-..,:t t'), 	Hi51)AL1,±10) 
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21.7Y3 00°C, 	3 5 0°C, 4 5 0°C-C-D-Ct, APYS E V t —R-1/435 a) 

'"'75`T41 64'1.Z a.' LiACE -,_ tt.tc: . 	Z,—  	ELVIN 1 8 — 1 , 	1 8 — 2 

6, Hi'AVI•10) E V t —R-,3_ 7VH V 3 8 0, 	4 0 1 ---e-D AL- o a.' oeim 

t:.-_,t(,) , 	Hi5thziTosail.e 3 0 0 °C ck t') CEI, 	tc: (4 4 5 0 °C ck t') j 5 — 

Z L, APP's E V t — 	R-.3s a)-aAel'41  6 tt.tso. 

[0108] i-z._-, rmffismorz--et, ±3LR I., tc: *WM 1 — 3 2, VIIN 7 — 1 , 	7 

- 2, 	7 - 3 t:.-.. 8 o -c4rehteAPT--e 	z z: L e ftlE -1/43s 4- t. tc . 

[0109] 1:4:8, -41th4N 1 Ab-AltiN 3 — 1 0, *you 1 5 — 1 7, VIR 1 9 — 3 2 

6, _EA I., tc_lfAl•AtM a) 18at%Ag-35at%Pd-47at%C 

u, 22a t %A g —3 5 a t %P d —4 3 a t%Cu, 	1 8a t %A g — 

40 a t %P d —4 2 a t%Cu, 22a t %A 9-40 a t %P d —38 

a t %C u aAAJ.E*L I., ---c, Mn, 	S n, 	S i, 	S b, 	T i tcktfM 

g ayPts< Lt 1 --D 	4 . 	5 a t %J-;CF Oa # --C's))11 L, 75\ --D Mne0. 	5 

at%-3. 5at%, Sne1at%-2at%, Sie0. 5at%- 

2 a t%, S be0. 5a t%-3 a t%, T i e0. 5a t%-2 a t% 

, M ge0. 	5 a t %-3. 	5 a t %100#11 -C-Zi'LT'LA)J11-,3_41.Z*MT 

z,:, 	yth,fN 1 Ab.-AythiN 3 — 1 0, *you 1 5— 1 7, *you 1 9-3 2 64  

, *you 2 A'D'A'AIN 1 1 — 1 4, 	yff,IN 1 8 t:.:EL/<-C. 	EV t—R-,_01-6] 

± eic 	o tc: 675, A 	FR 0)R -,3_ V41  Z t:.-.. 1,, 	a.' OALWAIIDA g—Pd—C 

u0)3TuaCE111,\Za.'Leck t'iPT 	LAN. 

faX-h0f1.1ffli:ngslt 

[0110] J-;1_h0),t ', t:, 	*ft lEIJI t:.:./3\b\ z -E`i$4A, 	z: op-ag/J\ 6 ts Z a J5' 
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7-1 JJ (S b) , 	,9iJ (Ti) 8,trie7-:>r,1A (M g) 0) 

' -.P fci: < L t 1 --D 	4. 	5 a t %J-;CF OR # T A)J11 L, 	75\ --D Mne0. 

5a t%-3. 	5a t%, Sne1 a t%-2a t%, S ie0. 	5 

a t%-2 a t%, Sbe0. 	5a t%-3 a t%, T i 7VO. 	5a 

t %-2 a t%, Mge0. 	5 a t%-3. 	5 a t%03t#T-t- tt. 

[a1 	l$2] 

TA-0AM -,'_ tt.Z a' L 	iti1L -Z -L`Mlal-c, 

41) : ) 'J L. 	( I 	r) 	8,tri)1/5-=, A 	(R u) 	0 1 --D-g L < 6z.:4-t. 

6 a)*17).-al-D -t. 	0 . 	01 a t % — O. 	05 a t c)/0 -,'_ 6 t::- A)J11 1., tc: L.' 

L 	Ii1ti1L -  Z iiii3VA 1 t:ENC,0-aP-1-. 

[1$3RIA3] 

[11**4] 

3 0 0°C-4 5 OtT)iliSL-C110)ALLTIt -ttc: E V t — 	R-,3_ e, 

H V4 80-5 6 0 --CZa.' LliitilLZEiii3RIA1 	i-z-_- 1, 2(::_giENC, 

0)-aP-1-c, 

Rii`=ia)*-e4f10-4* L -t.  4-  t. TA-t.#01 -  Z4Zht a) 	5' 	1- 

7° 1=1 —1-C-D --C, 

,P ts < L t 'Me, 1,43RIA 1 — 3 a) 0 Ttt./J\  --D t:.-_,ENGIO -ag 

[11**5] 

E111,\--C -V_g-Ltz"_-  a.'  L ltiltilL 	- Z 	J' 9 ' 	H7°  1=1-1 , 

—*---e- 0#00-4*L#01 -z4.176.1taA 1 7°7 i 	., L, 

—*--eit,a)#00-4* L4f11 -  z4rattoM 2 7°7 	-t.,  L, 

MEM 1 8,trfM 2 7°7 J:') A,  a) rFil t: NO-  641.--CAM 1 8ck -OM 2 

7°7 	A, 	'fIEM6-1/±(,:.-.1Ci -Z 	4 )1ASta L , 

1, 

MEM 1 7°7 	A,, MEM 2 7°7 	-t.78,triellqgiE 	4 )1ASta0) 

Lt --DeME-aA13\ 	ts 	,iliL - Zidi* 



WO 2014/021465 
	

33 
	

PCT/JP2013/071076 

TA4(zgaaa m-1. 

[M**6] Rr6i0MT4A0-4241.4A1Z4MtaAVIVAT 

-D -c, 

'Pts<Lt-53e,m**1-300T41J3N—Dt:Eaoaug 

cEHoz.)41.tcz-limLz40,*. 


