1\ 81\ O

CeH Z

Y ™Mo OPAJ 0~

7 #7*r BX
6>CeH Z.DO!p

Z ?2FE ./ $

Ay 310 (Y-.

D L~"n#& 2?2f i5"
6>Ce.DA€ED °9LEe (E6>

%031 p.JO- /B— , F& Ya: Ay %e31-. 4,°.J0-)a(i Gy+" Y ™ -

fedo-% #0 , . /| $ %031:y3V,eY ™>p ©>—Y-.%5 O>2D, #0 |,
%31 +UYB9{<@ E +UF¥% . -.A -C.$ Y™-TFY%YJI<H4U xS
°>H C %031 +UF Y . 0$i %o >
©KdB AH "t1C . | $ %31 CY ™ - C-.0>—C-. 4
c4<2+-/E 12 Yo)d =AU.7 £ w15L-E #
3"4 (+567 +5 - $3 8+5 898 :94 &+5
1 +%+59 <+ - 1&+ 5<% =. ; +% +5 7+ > ;% +5 $& +

/I $ & ?2+<< % < & &*5 >*&
.5% >?+ << % %% @ . +. &+ & .> +?& +( ? %*& > &
%+ +& < %>. [ $ # 0 2<%+ > >+ F 1&
&- & #0 & . < %& & L %+ + +5 + &
>0 +> ., & +. &*& 1& . $ S>> 4+ > 0p + 9 < +, +<
+ >%. +. < 9
P % % A. | $ < %A.> > + *A*& ( ? A&
.5 %
-(>U@'€EAIAN, 7, —A&eH €65/ Gy?+E 1"9062+0O& x.DO!!*00 . / $
LY E—- 2/$A"UE_7,€E0 WAIAN 9ZYs f3+,/-(. A
JGy?+ [ 7 A'fé<+a ¥%4+XGy AA.DO! @ \Q ECeH \-*3,) VA 4Y,s f3+-(
Z8H-(. .D0'q6; aELl jCeH Z8H ..DONa(ee,” 6 A EG++X ™ “! " TPV, é# .DO|
P¥.DO'V4a€EQ0 EA9, 7, B2CA I"E /I $ 4Y,s f3+ ™ “+|M’, 404+ Vs

CeH Z8H-(.” "*DO! _.D CeH Za€EF
7M0?+0..., EBCA. /| $ 9ZY4
S f3+X'6E+e" UF€ENY §9E3j,” A+X6l

YB# Cir- XE3i,"$Y ©93 $9¢ C' Oc E W -, 482£
UF€E+_ €E.DO! E65Up@ &, £K L NE

(M-(Ejf3+(., HF ETPY: ZA
# Yas-( . .DO})a(ee

Yasf3+ "» 0! f3+EOQ0~,*

{0 BCAXILu+O x ] E4y h JFw * EOc 1 ¥%MZ0c -4iXx | D ; 4BCAQETPYS I>™>
1464+5 "E¥% .DO'€E,-( >-(.nCMZh f3+°X9¢)aB EX j "X.0;9¢EX
foo 00O
*HNO- O-28'f0 —*H " j*H x A £-1Gy WO ° CN© E ! x-z8'f0 —*H A
16,8*H " # E" # x A$-10 °é}>£ AN BCt UN®©- $ A
N0E65O7#IMIELES EQ4x 0;8E.DOIé AOO0CeH Z8H-(. A %  0&'0)*% % +
,FJ E650BR >E+gES E.DO'"E.D0O/éAO2[eeH a€E>a°_A % O*-. )*% % +



CeH Z 1§

1y T€" LtF " X. 0; F65K0; 9 ¢, E6< =$'$ae W
08\ ®a X i j BCA & 1yB2OEIQK5AL°
T . f3+ O E- ZE5 & BN
1C f3+, -(0CEW Zlyx>+E 9 & 1y8 &X' E
—~Q»yF B f3+¥ OE 1 + % 1y8 G++Xo
O# -*6AéAN1C T f3+-(. Y..AWEe A

E+5 1yB*G++XAN1C jEu U { U+OCXBa )
.$  8H f3+F>|T E—DO'E+X fj
O" # ) f3+F>| ' E-Ad" AE+ ™8 +a7-

+XTZ B30 ,)" E-r4x O s F!G
! Ya o F2# G #l 4H% YF A #; &E
$ . B8H,/E+xr™93BRB+a7-+X  STHE+™™

D$' 8' +X >7JEB<E+ ™ ™ D@+X >TjAX
#. &E [0?lj F 4H% /| D E
0°? lj F 4H% ./ D EO0? ]
F224H% 1; / D A.$ 8H-(.FJE-AN
1C £>' | ™~(, 0 Z ZF}F2+X é# 9¢ C E v Z *00
f3+"E-Q»A

£ . f3+-(.0-(£>',.DOE3 A E<-
'f9.D0'65 7 * f3+" X$@ OLSLECEvV

Z)B f3+F>|E+3+5.D0'A = 1yB G++X1\0W |
*6AN1C 1 f3+,’$' 8'CEANIC C ', '$'8'C
_COIE>1PY%IK8EANIC C >.0;9¢-(£
J“4j0>">f3+99 ¢ F 'C»iA FE-$0
ANICC ', 9¢-(’ @'C+G-_COIAVF EANIC
CV9¢FC»i>  J?BCN#-(FBUE J?

N“#{ f3+X #0 ;J9-(6/EE |
C,/$'8C_“1/%9.D0'é" @#{ CF
8H X /H AH %2H &E6["X9¢, = A
= 5 A =<+ 1B'G++XE©'5t$ Q >i
F,|eT€# -5 8AN1CY .  f3+
I &'$'8E!> ##2, & 1Pv% 72 B
>| 1) EIPY%C,$'8 | F2#2 H % E
ANICC, Z2_ F 2l H % A=<+ 1y8¢p
$H Q 19¢C/ ™D6 E <
X1 : & E +$-<KJI E$KJIL o

401y %k # E>">f3+$A¥% @=<'58
KAEral” . alC §70E, 1 €ER0+)- Ev
f3+F _LI'@9¢F8(™A

A Y. 26[_)"OFf, 1PY(.A
+a. , .$ Yusf3+(. -*E 0
. .$  f3++O0@90Za” M(E 0O &$
+0 Pe"? fEce A+a. Yas f3+-(.
<*E 2 20 &f3+ +OfPae"? fEce E2 20

Weight Percent Palladium

0 20 40 60 80 100
1496°C K, 1263
1400 ™%
121°C e
1000+ e
o
600 (aCo,Pd)
anc)
200+
(eCo)
2200 ! L L L i/
0 20 40 60 80 100
Co Atomic Percent Palladium Pd
# Yas f3e( . S8
5 & N5%>.% < % B#C
Weight Percent Palladium
0 20 40 60 80 100
T T T T o
1455°C L 1555C
1400
45.4%,1237C
1000 |-
O (Ni,Pd)
600}
3543°C N
T - Magney;
200} =5 transig,
2200 1 1 1 1
0 20 40 60 80 100
Ni Atomic Percent Palladium Pd
Yas f3+( . &
5 & .5%>. <% B2C
Weight Percent Palladium
20000 210 410 ?0 ?0 L
o rr—— 1769.0°C
1600 :_..,:::-,:::-_::::::::::::::::::::: _____________
1555°C
1200k (Pd.Pt)
(&)
800} LA10C
(Pd) T T (Pt)
g0t (Pdy+(PY)
0 . . ! .
0 20 40 60 80 100
Pd Atomic Percent Palladium Pt
( Yas f3r( . 92
52& .5%>. <% BC
LE*$e A+a. 2, Yas f3+-(
S *X # &3+ 00%3%e@ OLSLE E

+OB3u6@ YAE6[+O @ Y Ui -(Yal . -(A



1\ O 7 #1*11y © ™ “ | TPY4.DO)} /I $ Ya 3+, (™-( #
T PYé# ( 51 >ABé
PY+X48 OCXGYy6 E;< j D ,JOA (# ™ LMY -( ¢ G6 A
D JBA D Ja¥% D K}AOAEx°J0>JaE jf1@ +M’ ™ “$2@ r,(™M-(404+ 0 @
JO>K}4 OM'E/ @QKEM 4H Z(w€j(G-]j 6E) #0 $Y & ™I (+M4™“(F
%%0! %%0 %% E !° T(WARIB(W!“y TM’ >|+e€0J,7-Badi @ 6> @ 66 AR plj A
G-E/ @KEM E/ ->+Xi86!*EE 'ub6 b. . EG 6+|M' 4 Yy 1€ +079

O@ E6[46@ H.H

Yo HH$ ™“IAv@

™ gfif7>E6QgR1e-002#9)&*1N |

F >| w0 FF0& 26 g i5Z %

&Ef>6B g5z ¥%¢"d] FO$ & A)4yE+wO F
' 4*6 > ™“IB g E+X2C.24&/ é>"M', "W F
rE4y g%EYyC 0% o EM A

+XVO6i“4+e €@V, +e €0J . nP6A

E4L=46!2

404+ BYLEIF>| @ 6#H{E NK A~ E'&]j

DFO+e» P E #7093 $j

6U “ 4+e € BED): |
6 D : s3PA

5 =+

++ 45

BSE

.- A™MUE-(+|M'j§9>n" ™M“©=+ED
kfxE(™4i63AD. F7--*TYH Z, 4|

# 0 wOFF0& M 4 2?40 2Q R% i, ™“rAXE(™4i ™
“i] E9T4"E3>n, @6 & E?2. ]
6 [+X,-8¢ YU 8¢1Y d 7A8," ] BB[_ U - (
vati -(A
jF Ol«.ZE i (Yai - @6EX
» 20 8H gfi], -(Y JTZ@6 & 4F >| 17-Ba&é 6 AE?2.
pljE+a&é6A5 1 . E el -( @640]
O FQO F +%x .1 ## E RéU. - @640] . 12 E
+% E210  AS [CXGY >N 7 . 2 k8E3-A
(b)
100 WWWWVWW ,/’“W\ N‘Mmmmw;:
N b
80} \\ !N Pt
N lf
E 60 Av,
o 'L_ ’ cg 10 J\
h solid solution Y] = ‘IM
}d\‘“i o N B Ly ‘JU
A
e 1 Owji.' Mu.ﬂﬂ'(m LAl hw\‘\f’\}y L L Al b
% : 0 10 20 30 40 50 60 70 80
'\‘.\!  20um Distance/pm
.+ f3Wi> y. v.@6D/e" 4i
+. + + +* > ? % L+ & > + T %+ >, < %
7-Ba&é s3P CXGy 6 HD ™D6 HD
# # !
S
122 # #
# #it !
S
2 121

@6 && 7-Ba :5 NK > %*++ +> +



! CeH Z 1§

X<0gfi: . 0 ™ “+|M’F >|7-Ba 6 E;< j 2D A[ Gyj! D E24M
6 AE7-Ba&é6 A5 12, plj E X&é 6 AE+ & 4[] . Gyj2 D A[ Gyj D Evz
0;]1)aE+$Qj x*fU9AGYy . "XE Yauo . -(Fu  -(A

b&& @ 6#{B 6A . E  SHM&E4[ . GYCXGY

7-Ba&é s3P CXGy 6 HD ™D6 HD
S
2! #
S
! ## 2
2 2
23
#H#

f3+ 0 ™" +|M7-Ba{ E

5 NK>+& .> ++ > + ., < %

* +HM*-(¢ G6 A TPYuPYLAR A

#0 $Y & ;7 .$ ™MUL(#M 4™ jF Ol E .$ B8H-(j, @6EX
“r,/7-Badidi>y ¥a @ 6D /& "4i 2. # plj A 8H-('@]j F>|17-Ba&é 6 AR. I pjE

b. # ?2AE M4 . wu$ 1€ +079,- +a&€6A5 1. E .$ 8H-(/CXGy®6" >
JA™MCE-(+M'j§9>n ™MY©+EDKf 4i>y5 IMZh OF A
xE(™4i63A ?AE . %$ NafeaeH5 8A X<0gh: . $ 0 ™ “+|M’F >|7-Ba
b. #2F7-* .$ [+M 4 ?i40] R% 6 AE7-Ba&é6A,’5 12, p/j E X&€é 6 AE+
i, ™M rAXE(™4i ™" EOOQLf49"E3 0;] JAEE+$Qj , $ x*fu9AGy . °
>n @6 & A. # ]+X,-8¢-$4i6=< ™ XEp&é @6#B 6A . E+|M& 24, @6>
“i "6LAOA]O0 E& 4R $ ;. . 8H-( .»$ EOF A+a” . E #0 & .
$ '@,40j] .+»$ [BHE%°#a_@6 $ f3+"X0Z8H-( .#%$ E>)NOFf/
F563°  .$ *$eefEO0#Eé_4R . A8H-( $ (.2 . KkB8E3-A

#$ L, "XU8f@6Y5 "FMO?£F Ole

. % f3#i> § Y@6D/E " 4i

5#=+ ++45 + + + +* > ? % L+ &> + T %+ > 0% < %



1 O 7 #1*11y © ™ “ | 1PY,.DO! I $ Y, 53+, (™-(
7-Ba&é  s3P CXGy 6 HD ™D6 HD
: #! I #
7 !
. # 2
7? $ 1# 2 #
. #
™o 122 2
S : # # 2!
$ 1# 2
< .
$
. 24
2 $ # !
8H-(,’ @ 7-Ba6A :5!NK>>% + 5+ >.$*&
7-Ba&é  s3P CXGY 6 HD ™D6 HD
S . !
$
S . 12
$ n2 2 #
. #
2 $ ! !
S . #
$ 2 2
S . ! #2
$ 2! 2 #
S . I#12 #
$ #
L O+M ™" r7-Ba6 A :5 +5<* % +< *+ >+8& .> > ++ > +.8 <%
(*( +HM*-( ¢ G6A E(™M4i63A 2R E Y, DNafeeH5 8Ap
#0 $Y & ) ™ (M 4 T™ F7-* J+HM 4 2740 R% i
r,"7-Badidi> Vs @ 6D /& "4i 2. plj A S ™MEr AXE(™4T ™) E >n @6 & E
b. . E+|M' 4 Y, 1€ +07, +al” . E #0 & . f3+ +0@7Y . *$ae
- A™UE-(+|M'j§9>n ™“©+EDX f E> )" OFf, 8H (. k 8E2- A
. #) f3Hi> y. Y%@6DI/e"4i
5 =+ +++5 + ++  +* > 2% .+ &.>> + T %+ > . < %



CeH Z N 8§
BC 393 1K; K "LN 1K 1& +(
+ 5 Aé JHS & ++x % &+ +
< +5 + &% <+& B4C " +
™ «1TPY,.DO! )a f3+ " X$e@ O K+ &% < #V #
LSLEE®afu  -(Yau . -(E!]u -(, @ BCK8 4 >> > H$ *
6 MD6 40j .. 4 Ei . -(; @640]j < B HFPP+@%.@ +% ?+. .
o 120 E>)NOFf,-(. 2k8E3-A T<5+ . +  + +&5& %* '$ B4C
. $ ™l @ 90Z @ 640 | 7+ + + 4 + >3<. 5+ + 5< 2#V
.#$ [ 8H-(B )NOFf, $ (. 2 #o#
*\-(1V A BCJ ;=EKLJ X? 5.* .%+P
2 . f3+ t0@ 7Y . F5 *$ee f E> 5 +5+ B4C &> > +5+ & +
) OFf, 8H-(.*\08% A 5% + $&% # V
BC7K ==43J3JJ17 J/$31J; T* %+
063- )" 0O + 5 +>8& +<< % .K+-& *
BC1J8 ;3 ;;1K" J + > + & !'< *& B4C 4 + > < +.
> *® .5% + + ?7< % &+ ++5 $ %* +. VvV #2
+ * +5 97?7U *& B4C K * B 2C K3 K3 . P . % B4C &
v 22 N5 % > +< P < \%
B C 1K"1K"7 ; LJ79"$37 ; %*  + T* B C K$31J 4 & 2+ <& %<+t%
%+ +.. +5*& . 5% > % * & % + +?2+<+P + +% < % B$C
<+% +5 % &+ ++5 &+( B4C $& % 5< 172 $ E5+V
$ *&. #V 22 .15 > K<%* % | # #
B2C$3" W7 8 67L1 1& % .<+% B C93LK39 ;1 J$ L=KL 9 1& % .<+%
%+ >& 5%$*& .5% ++ B4C %. +5 > & .6 6/5 $ : < % B4C
$ *&. #V 22 4 + >& (2 2V 2!
BC LL K3"7 8 =8"K7 BC1J777 4 1K;7 =KL ;
™ %+ %+ +>&8% .*& 5 % *+4* + 5 +>& 8% $ . +
B4C 4 + > < + $%* +. HHEV ?+< << %B4C 7+ % #V
BC3" 4 W 67 $3 81 1& % .<+% B#CE9 3 =9J17K K 137 J 4
%+ > < % B4C 1.< $ %* & % .<+% < > .$.
$%%+ + \Y; <?H.+ % * % <+, +
BC LL J897 =8"K7 6 < >&*& .5%B4C 4 + > < + $%* +.
>> 4+ 4+ 5+ > & *& .5 % B4C V22!
4 + > < +.$%* +. v # BIC="81 4 ;8J 4 N EL==1K
B#CK3 9 E= 96 : =71K $+ $+ + > %.>. %?2.. % % &.
? 4+ > + +& + < < > * o+ > & <> & ?2P*& ?2& +
H$ < ++ %+ < B4C 4 + > ?+ < J& &+ < L 0& < B4C
$ < 2#V | 2# $ *&. 22 V2# 2#
BIC =7 4N LJLL7 = 93L=7=LL 3 BC=" E ;=7 "9J L. +51+.+
K? @ + >. <+ +* +;<* >T 2 +. J& +. 5 < B4C 4 + > &
%.>.K > < +&+ %+ B4AC $ (G V2
+K> V& &% + +5+ +5 * BCJ" +. < > & * +%5 *B4C
2V # 4 + >&= $%%+ V2!



