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Abstract—Pure silver catalyst and silver catalysts doped with transition metals were prepared by reduction
of the silver salt. Oxygen chemisorption and electrochemical measurement(to measure oxygen reduction cur-
rent) methods were employed to investigate the activity of catalysts, and two experimental results showed
a good agreement relatively. In the aspect of catalytic activity, doped Ag catalysts were superior to pure
silver catalyst. It was thought that the improvement of electrode preformance on doped Ag catalysts was
mainly due to the reaction region increase by adding dopant. Among the Ag catalysts, Ag-Fe, Ag-Pt and
Ag-Bi-Ni-Ti showed better electrode preformance than the others. The current density of Ag catalyst was
about 63 mA/cm? but that of Ag-Fe was about 160 mA/cm?
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T: Thermometer.
C: Counter electrode.
R: Reference electrode.

W: Working elctrode. Working elecrodes

Fig. 1. Scheme of electrochemical apparatus.
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Fig. 2. Apparatus of O, chemisorption.
1. Microbalance 7. Temp. controller

2. Pirani gauge 8. Recorder
3. Vacuum pump 9. Trap

4. Flow meter 10. MFC

5. Sample 11. O, gas
6. Tare 12. H; gas
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Fig. 3. Flow chart of the preparation of Ag and doped
Ag catalysts.
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Table 1. Composition of Ag and doped Ag catalysts

Catalyst name Dopants(wt%)
Ag
Ag-Bi 2% Bi(NO3);
Ag-Ni 2% Ni(NOa)»
Ag-Ti 2% TiO,
Ag-Bi-Ni-Ti 2% Bi(NOy)3, 2% Ni(NOs)3, 2% TiO;
Ag—Fe 2% Fe(N03)3
Ag-Pt 2% H,PtCls
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Fig. 4. Potentiodynamic polarization diagram of Ag in 6 N
KOH at 90°C.
a: oxygen reduction, b : active region, c: passiva-
tion begin, d : passivation region, e : trapass passi-
vation.
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Fig. 5. Potentiodynamic polarization diagram of pure Ag,

Ag-Pt and Ag-Fe.
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Fig. 6. Cyclic polarization of Fe in 6 N KOH at 80°C
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Scan rate : 5 mV/sec.
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Fig. 13. SEM photographs of Ag and doped Ag catalysts.
(a) Ag, (b) Ag-Ti, (¢) Ag-Ni, (d) Ag-Bi-Ni-Ti
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