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Models

Pt foil. Based on fcc structure.

N(1) = 12

x(1) = (1/2x3.909) = 1.9545
y(1) = (1/2x3.909)=1.9545
z(1) = 0

N2) = 6

x(2) = 3.909

y2) =0

z(2) = 0

N3) = 24

x(3) = 3.909

y(3) = (1/2x3.909)=1.9545
2(3) = -(1/2x3.909) =-1.9545
N@4) = 12

x(4) = 3.909

y(4) = 3.909

z(4) = 0



Ru foil. Based on hcp structure.

N(1) = 12

x(1) = (1/3x2.31)=0.77
y(1) = (2.67/2)=1.335
2(1) = (4.27/2)=2.135
N(2) = 6

x(2) = (2.31+(1/3x 2.31))=3.08
y2) =0

z(2) = 2135

N(33) = 2

x3) = 0

y3) =0

23) = 4.27

N(4) = 18

x(4) = 4.67

y(4) = 0

z4) = 0

N(5) = 12

x(5) = (2.67/2)=2.31
y(5) = (2.67/2)=1.335
z(5) = 4.27

N(6) = 16

x(6) = 4.67

y(6) = 267

z2(6) =0



Best-Fit Parameters for Fresh, Poisoned and Regenerated Samples

Pt;Rus
Pt L;,-edge
Pt;Ru; fresh Pt;Ru; poisoned Pt;Ru; regenerated

RA N o” (A% R(A N o’ (A% RA N o” (A%
Pt-Pt 2.75 3.1 0.001  Pt-Pt 2.76 3.8 0.001; Pt-Pt 2.75 24 0.001;
Pt-Pt 3.90 1.7 0.003  Pt-Pt 3.91 2.8 0.003; Pt-Pt 3.91 1.5 0.003¢
Pt-Pt 4,78 3.0 0.0009 Pt-Pt 4,79 3.8 0.0009; Pt-Pt 4.77 2.1 0.0009¢
Pt-Pt 5.53 0.4 0.001 Pt-Pt 5.54 0.4 0.001; Pt-Pt 5.53 0.2 0.001¢
Pt-Ru  2.70 2.6 0.002 Pt-Ru 2.70 2.2 0.002; Pt-Ru 271 2.8 0.002;
Pt-Ru  3.79 0.7 0.0009 Pt-Ru  3.79 0.3 0.0009¢ Pt-Ru  3.79 0.3 0.0009¢
Pt-Ru  4.70 4.7 0.007 Pt-Ru 4.70 3.9 0.007; Pt-Ru 4.70 6.6 0.007;
Pt-Ru 541 2.6 0.005 Pt-Ru 5.40 2.2 0.005; Pt-Ru  5.40 2.8 0.005¢
R-factor = 9.67 %  Chi®=2.41 R-factor =9.56 %  Chi’=1.73 R-factor =13.2%  Chi*=5.09
Pt;Rus
Ru K-edge
Pt,Ru; fresh Pt;Rus poisoned Pt,Rus regenerated

RA N o’ (A% RA N o° (A% R(A) N o’ (A%
Ru-Ru 2.67 8.5 0.003 Ru-Ru 2.67 8.5 0.003; Ru-Ru 2.68 8.5 0.003¢
Ru-Ru 2.79 2.8 0.0007 Ru-Ru 2.79 24 0.0007; Ru-Ru 3.79 2.8 0.0007¢
Ru-Ru 4.29 3.1 0.001 Ru-Ru 4.29 2.6 0.001; Ru-Ru 4.30 2.3 0.001;
Ru-Ru 4.67 6.2 0.0009 Ru-Ru 4.67 5.6 0.0009s Ru-Ru 4.67 55 0.0009¢
Ru-Ru 5.08 12.2 0.004 Ru-Ru 5.08 12.3 0.004; Ru-Ru 5.08 12.5 0.004¢
Ru-Ru 5.34 9.4 0.002 Ru-Ru 5.34 8.0 0.002; Ru-Ru 5.33 7.9 0.002¢
Ru-Pt  2.70 0.2 0.001 Ru-Pt 270 0.1 0.001s Ru-Pt 272 0.2 0.001¢
R-factor=6.17 %  Chi’=1.74 R-factor =659 %  Chi®=2.09 R-factor =7.46%  Chi*=1.30




Pt1,5RU1

Pt L|||-Edge
Pt, sRu; fresh Pt;Ru; poisoned Pt;Ru; regenerated
RGA) N o’ (A% R(A) N o (A9 R(A) N o° (A%

Pt-Pt  2.76 9.9 0.0008 Pt-Pt 2.76 10.1 0.0008; Pt-Pt  2.76 7.6 0.0008;
Pt-Pt  3.91 4.9 0.001 Pt-Pt 3091 5.1 0.001; Pt-Pt  3.92 3.6 0.001;
Pt-Pt  4.80 16.6 0.001 Pt-Pt  4.80 17.6 0.001; Pt-Pt  4.80 12.3 0.001;
Pt-Pt  5.53 9.9 0.0038 Pt-Pt 553 10.4 0.003; Pt-Pt 554 7.6 0.003;

Pt-Ru  2.72 1.2 0.009 Pt-Ru 2.72 1.0 0.009;

R-factor =4.96 % Chi®=1.45 R-factor =5.44% Chi*=1.30 R-factor=7.59% Chi?=4.41
Pt1.5RU1
Ru K-edge
Pt, sRu, fresh Pt;Ru; poisoned Pt;Rus regenerated
RA N o° (A% R(A N o (A9 R(A N o° (A%

Ru-Ru 2.68 7.8 0.003 Ru-Ru 2.68 7.8 0.003; Ru-Ru 2.68 5.6 0.003;
Ru-Ru  3.79 2.4 0.0008 Ru-Ru 3.78 2.3 0.0008; Ru-Ru 3.79 2.3 0.0008¢
Ru-Ru 4.26 0.2 0.001 Ru-Ru 4.24 0.4 0.001s Ru-Ru 4.27 0.7 0.001;
Ru-Ru 4.68 7.0 0.002 Ru-Ru 4.68 7.5 0.002; Ru-Ru 4.68 7.7 0.002
Ru-Ru 5.05 4.1 0.0008 Ru-Ru 5.05 3.8 0.0008; Ru-Ru 5.05 4.8 0.0008;
Ru-Ru 5.34 4.2 0.0006 Ru-Ru 5.34 4.9 0.0006; Ru-Ru 5.34 4.7 0.0006¢

Ru-Pt 2.72 2.3 0.005 Ru-Pt 2.72 1.8 0.005¢ Ru-Pt 2.73 3.1 0.005¢

R-factor=5.84%  Chi’=0.64 R-factor=7.72%  Chi’=0.88 R-factor=7.15%  Chi’=1.12




Lists of Restraints

Pt L, Edge

Pt foil

s1>0.001 {0.001}
s2>0.001 {0.001}
s3>0.001 {0.001}

s4 >0.001 {0.001}
s1<0.01{0.001}

s2 <0.01 {0.001}
s3<0.01 {0.001}

s4 <0.01 {0.001}

S02 ~=0.85 {0.2}

EO <-1{0.5}

|(v1-v0)| ~=2.76 {0.01}
|(v2-v0)| ~=3.91{0.01}
|(v3-v0)| ~=4.79 {0.01}
|(v4 - v0)| ~=5.53 {0.01}
sl ~=s2{0.015}

s2 ~=s3{0.015}

s3 ~=s4{0.015}
|(v2-v1)| ~=2.765 {0.05}

|(v3-v2)| ~=2.765 {0.05}
| (v4 - v3)| ~=2.765 {0.05}
|(v3-v1)| ~=2.765 {0.05}
[(vl-v4)| ~=2.765 {0.05}
Pt catalyst

s1>0.001 {0.001}
s2 >0.001 {0.001}
s3>0.001 {0.001}
s4 >0.001 {0.001}
s1<0.01 {0.001}
s2<0.01 {0.001}
s3<0.01 {0.001}
s4 <0.01 {0.001}
S02 ~=0.85 {0.2}



EO <-1{0.5}
s1~=5s2{0.015}

s2 ~=s3{0.015}

s3 ~=s54{0.015}
|(v2-v1)| ~=2.765 {0.05}
|(v3-v2)| ~=2.765 {0.05}
|(v4 -v3)| ~=2.765 {0.05}
|(v3-v1)| ~=2.765 {0.05}
|(v1-v0)| ~=2.76 {0.05}
|(v2-v0)| ~=3.91{0.05}
|(v3-v0)| ~=4.79 {0.05}
|(v4 - v0)| ~=5.53 {0.05}

Pt;Rus catalyst (fresh, poisoned, regenerated)

s1>0.001 {0.001}

s2 >0.001 {0.001}

s3> 0.001 {0.001}

s4 >0.001 {0.001}
s1<0.01{0.001}

s2 < 0.01 {0.001}
s3<0.01 {0.001}

s4 < 0.01 {0.001}

S02 ~=0.85 {0.2}

EO <-1{0.5}

|(vl-v0)| ~=2.76 {0.01}
|(v2 -v0)| ~=3.91{0.01}
|(v3-v0)| ~=4.79 {0.01}
|(v4 - v0)| ~=5.53 {0.01}
s1~=5s2{0.015}

s2 ~=s3{0.015}

s3 ~=s4 {0.015}
|(v2-v1)| ~=2.765 {0.05}
|(v3-v2)| ~=2.765 {0.05}
|(v4 - v3)| ~=2.765 {0.05}
|(v3 - v1)| ~=2.765 {0.05}
|(v1 - v4)| ~=2.765 {0.05}
s5 ~=s1 {0.015}

s5 > 0.001 {0.001}

s5 < 0.01 {0.001}

|(v6 - vO)| ~=3.79 {0.01}
|(v6 - v5)| ~= 2.7 {0.05}
|(v5 - vO)| ~= 2.7 {0.01}
s6 > 0.001 {0.001}

s6 < 0.01 {0.001}



|(v7 -v0)| ~=4.7 {0.01}
|(v7 - v6)| ~= 2.7 {0.05}
|(v7 - v5)| ~=2.7 {0.05}
s7 >0.001 {0.001}

s7 <0.01 {0.001}

|(v8 - v0)| ~=5.4{0.01}
s8 > 0.001 {0.001}

s8 < 0.01 {0.001}

s5 ~=s6 {0.015}

s6 ~=s7 {0.015}

s7 ~=s8 {0.015}

|(v8 - v7)| ~=2.7 {0.05}
|(v8 - v5)| ~=2.7 {0.05}

Pty sRu; catalyst (fresh, poisoned, regenerated)

s1>0.001 {0.001}

s2 >0.001 {0.001}

s3 >0.001 {0.001}

s4 >0.001 {0.001}
s1<0.01 {0.001}

s2 <0.01 {0.001}
s3<0.01 {0.001}

s4 < 0.01 {0.001}

S02 ~=0.85 {0.2}

EO < -1{0.5}

|(vl-v0)| ~=2.76 {0.01}
|(v2 -v0)| ~=3.91{0.01}
|(v3-v0)| ~=4.79 {0.01}
|(v4 - v0)| ~=5.53 {0.01}
s1~=s2 {0.015}

s2 ~= 53 {0.015}

s3 ~= s4 {0.015}

|(v2 - v1)| ~=2.765 {0.05}
|(v3 - v2)| ~=2.765 {0.05}
|(v4 - v3)| ~=2.765 {0.05}
|(v3 - v1)| ~=2.765 {0.05}
|(v1-v4)| ~=2.765 {0.05}
s5 ~= 51 {0.015}

s5 > 0.001 {0.001}

s5 < 0.01 {0.001}

|(v5 - v0)| ~=2.72 {0.01}



Pt;Ru; s catalyst

s1>0.001 {0.001}

s2 >0.001 {0.001}

s3> 0.001 {0.001}

s4 > 0.001 {0.001}
s1<0.01{0.001}

s2 < 0.01 {0.001}
s3<0.01{0.001}

s4 < 0.01 {0.001}

S02 ~=0.85 {0.2}

EO <-1{0.5}

|(v1-v0)| ~=2.76 {0.01}
|(v2 -v0)| ~=3.91{0.01}
|(v3 - v0)| ~=4.79 {0.01}
|(v4 - v0)| ~=5.53 {0.01}
s1~=5s2{0.015}

s2 ~=5s3{0.015}

s3 ~=s4 {0.015}
|(v2-v1)| ~=2.765 {0.05}
|(v3 - v2)| ~=2.765 {0.05}
|(v4 - v3)| ~=2.765 {0.05}
|(v3 - v1)| ~=2.765 {0.05}
|(vl-v4)| ~=2.765 {0.05}
s1 ~=s5 {0.015}

|(v5 - v0)| ~= 2.7 {0.01}
s5>0.001 {0.001}

s5 < 0.01 {0.001}

Ru K Edge
Ru foil

s1>0.001 {0.001}

s2 >0.001 {0.001}

s3> 0.001 {0.001}

s4 >0.001 {0.001}
s1<0.01 {0.001}

s2 < 0.01 {0.001}
s3<0.01 {0.001}

s4 < 0.01 {0.001}

S02 ~=0.85 {0.2}

E0 <-1{0.5}
s1~=s2{0.015}

s2 ~= 53 {0.015}

s3 ~= 54 {0.015}

|(v1 - v0)| ~=2.67 {0.05}
|(v2 - vO)| ~=3.78 {0.05}



|(v2-v1)| ~=2.67 {0.05}
|(v3-v0)| ~=4.27 {0.05}
|(v3-vl)| ~=2.67 {0.05}
|(v4 - v0)| ~=4.67 {0.05}
|(v4 - v2)| ~=2.67 {0.05}
| (v5 - v0)| ~=5.06 {0.05}
|(v5-v3)| ~=2.67 {0.05}
|(v5-v2)| ~=2.67 {0.05}
|(v5-v1)| ~=2.67 {0.05}
s5>0.001 {0.001}
s5<0.01 {0.001}

s4 ~=s5{0.015}

|(v6 - vO)| ~=5.33 {0.05}
|(v6 - v4)| ~=2.67 {0.05}
s6 > 0.001 {0.001}

s6 < 0.01 {0.001}

s6 ~=s5 {0.015}

Ru catalyst

s1>0.001 {0.001}

s2 >0.001 {0.001}

s3 >0.001 {0.001}

s4 >0.001 {0.001}
s1<0.01 {0.001}

s2 <0.01 {0.001}
s3<0.01 {0.001}

s4 < 0.01 {0.001}

S02 ~=0.85 {0.2}

EO <-1{0.5}

s1~=s2 {0.015}

s2 ~= 53 {0.015}

s3 ~= s4 {0.015}
|(v1-v0)| ~=2.67 {0.05}
|(v2 - v0)| ~=3.78 {0.05}
|(v2 - v1)| ~=2.67 {0.05}
|(v3 - v0)| ~=4.27 {0.05}
|(v3 -v1)| ~=2.67 {0.05}
|(v4 - v0)| ~= 4.67 {0.05}
|(v4 - v2)| ~=2.67 {0.05}
|(v5 - v0)| ~= 5.06 {0.05}
|(v5 - v3)| ~=2.67 {0.05}
|(v5 - v2)| ~=2.67 {0.05}
|(v5 - v1)| ~=2.67 {0.05}
s5>0.001 {0.001}

s5 < 0.01 {0.001}

s4 ~=s5 {0.015}



|(v6 - v0)| ~=5.33 {0.05}
|(v6 - v4)| ~=2.67 {0.05}
s6 > 0.001 {0.001}

s6 < 0.01 {0.001}

s6 ~=s5 {0.015}

N5< 12 {2}

Pt;Rujz catalyst (fresh, poisoned, regenerated)

s1>0.001 {0.001}

s2 >0.001 {0.001}
s3>0.001 {0.001}

s4 >0.001 {0.001}
s1<0.01{0.001}

s2 < 0.01 {0.001}
s3<0.01 {0.001}

s4 < 0.01 {0.001}

S02 ~=0.85 {0.2}

E0 <-1{0.5}
s1~=5s2{0.015}

s2 ~=s3{0.015}

s3 ~=s4 {0.015}

|(v1 - v0)| ~=2.67 {0.05}
|(v2 -v0)| ~=3.78 {0.05}
|(v2-vl)| ~=2.67 {0.05}
|(v3 - vO)| ~= 4.27 {0.05}
|(v3-vl)| ~=2.67 {0.05}
|(v4 - v0)| ~=4.67 {0.05}
|(v4 -v2)| ~=2.67 {0.05}
| (v5 - v0)| ~=5.06 {0.05}
|(v5 - v3)| ~=2.67 {0.05}
| (V5 - v2)| ~=2.67 {0.05}
|(v5 - v1)| ~=2.67 {0.05}
s5 > 0.001 {0.001}

s5 < 0.01 {0.001}

s4 ~=s5 {0.015}

|(v6 - vO)| ~=5.33 {0.05}
|(v6 - v4)| ~=2.67 {0.05}
s6 >0.001 {0.001}

s6 < 0.01 {0.001}

s7 >0.001 {0.001}

s7 < 0.01 {0.001}

|(v7 - vO)| ~= 2.7 {0.05}
N5 < 12 {2}
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Pt; sRu; catalyst (fresh, poisoned, regenerated)

s1>0.001 {0.001}

s2 >0.001 {0.001}
s3>0.001 {0.001}

s4 >0.001 {0.001}
s1<0.01{0.001}

s2 < 0.01 {0.001}
s3<0.01{0.001}

s4 < 0.01 {0.001}

S02 ~=0.85 {0.2}

EO <-1{0.5}
s1~=s2{0.015}

s2 ~= 53 {0.015}

s3 ~= 54 {0.015}

|(v1 - vO)| ~=2.67 {0.05}
|(v2 -v0)| ~=3.78 {0.05}
|(v2-vl)| ~=2.67 {0.05}
|(v3 - vO)| ~= 4.27 {0.05}
|(v3-vl)| ~=2.67 {0.05}
|(v4 - vO)| ~= 4.67 {0.05}
|(v4 -v2)| ~=2.67 {0.05}
| (v5 - v0)| ~=5.06 {0.05}
|(v5-v3)| ~=2.67 {0.05}
|(v5-v2)| ~=2.67 {0.05}
|(v5-vl)| ~=2.67 {0.05}
s5>0.001 {0.001}

s5 < 0.01 {0.001}

s4 ~=s5 {0.015}

|(v6 - vO)| ~=5.33 {0.05}
|(v6 - v4)| ~=2.67 {0.05}
s6 >0.001 {0.001}

s6 < 0.01 {0.001}

|(v7 - vO)| ~=2.72 {0.01}
s7 >0.001 {0.001}

s7 < 0.01 {0.001}

Pt;Ruy 5 catalyst

s1>0.001 {0.001}
s2 > 0.001 {0.001}
s3> 0.001 {0.001}
s4 > 0.001 {0.001}
s1<0.01 {0.001}
s2 < 0.01 {0.001}
s3<0.01 {0.001}
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s4 < 0.01 {0.001}

S02 ~=0.85 {0.2}

EO <-1{0.5}
s1~=s2{0.015}

s2 ~=s3{0.015}

s3 ~=s4 {0.015}
|(vl-v0)| ~=2.67 {0.05}
|(v2 - v0)| ~=3.78 {0.05}
|(v2-v1)| ~=2.67 {0.05}
|(v3 - v0)| ~= 4.27 {0.05}
|(v3-v1)| ~=2.67 {0.05}
|(v4 - v0)| ~=4.67 {0.05}
|(v4 -v2)| ~=2.67 {0.05}
| (v5 - v0)| ~=5.06 {0.05}
|(v5-v3)| ~=2.67 {0.05}
|(v5-v2)| ~=2.67 {0.05}
|(v5-vl)| ~=2.67 {0.05}
s5>0.001 {0.001}
s5<0.01 {0.001}

s4 ~=s5 {0.015}

|(v6 - vO)| ~=5.33 {0.05}
|(v6 - v4)| ~=2.67 {0.05}
s6 > 0.001 {0.001}

s6 < 0.01 {0.001}

s7 > 0.001 {0.001}

s7 < 0.01 {0.001}

|(v8 - v0)| ~=2.7 {0.01}
|(v7 - vO)| ~=2{0.01}

s7 ~= 8 {0.015}

s8 > 0.001 {0.001}

s8 < 0.01 {0.001}

|(v9 - v0)| ~=3.91 {0.01}
s8 ~= 59 {0.015}

s9 > 0.001 {0.001}

9 < 0.01 {0.001}

|(v9 - v0)| ~=3.79 {0.01}
|(v9-v8)| ~=2.7 {0.05}
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