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BEXTTANT I b

Fuel cell is very promising technology as the alternative energy. We are developing Alkali Membrane
Fuel Cell (AMFC). It has the feature that non-Pt metal can be used as a catalyst. However, the catalytic
activity of non-Pt metals is low. Furthermore, there are few studies of them for the application to AMFC.
Therefore we tried to understand the factor which can control the activity with XAFS.

Cu/ Fe nano-particles were examined as the cathode catalyst. Each of Cu and Fe did not show catalytic
activity, but we expected that they come to show activity by becoming as alloy. The result of XAFS
measurement showed that they did not form alloy, and existed respectively as each oxide. At the same
time, they did not show enough activity for the practical use.

Pd/ Ni nano-particles were examined as the anode catalyst. In this case, Pd existed as Pd metal
regardless of the composition of the catalyst. On the other hand, Ni formed an alloy with Pd, or NiO.
Furthermore, the catalysts with NiO showed higher activity.
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2ok} Fe/wt% Cu/wt%
No.1 0.29

No.2 0.68

No.3 1.09

No.4 0.92
No.5 1.75
No.6 3.57
No.7 0.31 0.73
No.8 0.60 154
No.9 1.32 3.20
No.10 0.95 1.15
No.11 1.47 0.88
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ek Pd /wt% Ni /wt%
1-1 19.5 21.4
1-2 25.0 15.1
1-3 28.6 8.5
2-1 11.1 14.4
2-2 14.6 6.4
2-3 14.5 34
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Table.1 Z&FEHz[EE PAK SO 7 4 v T 4 7 KOG LTAEIE T A —X

Sample | Pd/Ni | B3kt | Npgni | Neaps | Teani(A) | Teapa(A) 2puni(A?) | 02pepg (A | Ep(eV) | Rfactor
1-1 34/66 41/59 5.5%0.6 | 3.9+0.4 | 2.57+0.006 | 2.68+0.003 | 0.0074=£0.0008 0.0062 -3.3+1.0 | 0.0012
1-2 48/52 56/44 4722 | 59%0.8 | 2.60%+0.015 | 2.70%+=0.005 | 0.0103=%0.0045 0.0062 -24%+19 | 0.0083
1-3 65/35 67/33 35+21 | 70+0.5 | 2.63+0.017 | 2.71£0.004 | 0.0110+=0.0058 0.0062 -23%1.2 0.0062

Table.2 ZKFEHL[EE NIK DT 4 v T 4 7 LD EBONT MG NT A —H

Sample | Pd/Ni | Bkt | Nyipg | Npini | Twiea(A)

i (A) 02 yipg (A2) 2yni(A?) | Ey(eV) | R-factor

1-1 34/66 38/62 2.8+0.3 | 46£0.1 | 2.54%0.007 | 2.49%0.006 | 0.0081+0.0010 0.0062 -10.0£0.8 | 0.0008

1-2 48/52 56/44 49+05 | 3.8%£0.1 | 2.58+0.005 | 2.50+0.004 | 0.0113+0.0010 0.0062 -9.5+0.6 | 0.0012

1-3 65/35 80/20 7.7£0.6 | 1.9+0.2 | 2.62%0.005 | 2.56%0.009 | 0.0102+0.0007 0.0062 -7.9+0.6 | 0.0028

Table.3 #&FHIZE LA

B PAK s DO PERE R KL 0 1G5 iE N T A —H

Sample | PA/Ni | Nyipg | Fyipa(A) 0% yini (A% Eo (V)

R-factor

2-1 30/70 | 7.7%£0.6 | 2.73+0.004 | 0.0079%0.0004 | -3.6+0.9 | 0.0059

2-2 56/44 | 7.5+0.7 | 2.73%£0.004 | 0.0078=+0.0005 [ -4.1+1.0 | 0.0070

2-3 70/30 | 7.5%0.4 | 2.73+0.002 | 0.0079£0.0003 | -3.4%+0.6 | 0.0026

Pd foil 12 2.74%0.002 | 0.0062+0.0002 [ -2.6+0.5 | 0.0015

Table.4 {EHE Tik

B NIKSOHEREREAE 2 2L T T 4 v b LG T A—X

Sample | Pd/Ni Nnio | Fnio(A) 02 o (A?) N nini

i (A) | 0% nini (A2) E, (eV) | R-factor

2-1 30/70 | 4.8+0.3 2.06 0.0064+0.0024 | 5.2+3.5

311 0.0148=+0.0061 | 2.2+1.3 | 0.0984

2-2 56/44 | 5.0+0.9 2.06 0.0064+0.0018 | 3.3+1.4

311 0.0094+0.0032 | 1.8%£0.9 | 0.0532

2-3 70/30 | 5.5+0.8 2.06 0.0068+0.0015 | 3.1£1.2

3.12 0.0093%0.0029 | 0.8+0.8 | 0.0380

NiO 6 2.08 0.0050+0.0017 12

2.96 0.0067+0.0007 | -1.4%0.9 | 0.0065

Table.5 AR TCIERE NIKOMEREREZ 3 2 =V T7 4 v b LI T A —X4

NiO

Sample | Pd/Ni | Nyio | Tnio(A) | 02hio(AD) N i-ni

Maini (A) | 0% i (A?) E, (eV) | R-factor

2-1 30/70 | 49£1.0 2.06 0.0067=+0.0023 | 5.0+2.8

311 0.0140+0.0061 | 1.8%+1.1 | 0.0308

2-2 56/44 | 4.9+0.8 2.06 0.0063+0.0019 | 42+15

311 0.0111+0.0032 | 1.7+0.8 | 0.0207

NiO 6 2.08 0.0050=%0.0017 12

2.96 0.0067=+0.0007 | -1.4%=0.9 | 0.0065

Ni Metal

Sample | Pd/Ni | N " nini (A) 02 yini (A?)

2-1 30/70 | 0.7+0.9 | 2.50=%+0.02 | 0.0060=+0.0084

2-2 56/44 | 0.4+05 | 2.50+0.02 | 0.0035+0.0087

NiO 12 2.48+0.003 | 0.0062+0.0004
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