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Abstract: Direct borohydrides fuel cell (DBFC) was emerged to complement the problem of DMFC's low performance
and methanol crossover to the cathode and to apply the fuel cell to portable and mobile devices. In this study, the
characteristics of novel catalysts was tested to establish the electrode preparation process of DBFC. Pt black and
carbon supported-Pt by paste method were used as the cathode catalysts. Pt black, carbon supported-Au and ABs alloy
were used as the anode catalysts. The characteristics of the electrodes were analyzed by XRD, SEM, EDS. The per-
formance test of single cell using the electrodes were carried out in order to evaluate the electrode performance. In
the result, the maximum power output was obtained as 366 mW/mg when using Pt/C as anode and cathode catalysts.
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Fig. 1. Process of the fabrication of anode and cathode eletrodes for
DBFC.
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Table 1. Electrode Catalysts for Direct Borohydrides Fuel Cell.

loading amount of loading amount of

cathode anode cathode (mg/cm?)  anode (mgfem®)
Pt/C 6.0 Pt 2.3 Pt
Pt black Au/C 6.0 Pt 2.3 Au
Pt black 6.0 Pt 30Pt
Pt/C 23Ppt 23Pt
PyC
ABs alloy 23 Pt 22.04 alloy
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Fig. 2. Process of the nafion preparation for Na* exchange.
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Fig. 3. Schematic view of the single cell assembly.
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Fig. 4. Schematic diagram of the singel cell test station.
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Fig. 5. Mechamism of the direct bohydrides fuel cell.
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Fig. 6. EDS graph of the cathode electrode using Pt/C catalyst (a)
without operation (b) after operation.
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Fig. 7. Cell polarization and power activity curves for the DBFC at
60°C, anode flow rate: 2.0~8.0 mL/min , cathode flow rate : 0.3~0.8
L/min, O, humidification temp. : 80°C° £ 3°C
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Fig. 8. Cell polarization and power activity curves for the DBFC at
60°C, anode flow rate: 2.0~8.0 mL/min , cathode flow rate : 0.3~0.8
L/min, O, humidification temp. : 80°C° £ 3°C

Table 2. The Highest Power Activity in Respect of Catalysts.
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anode catalyst cathode catalyst

(mW/mg)
Pv/C PyC 366
Pt black Pt black 229
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Pt black Pt/C 198
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Fig. 9. Mapping picture of the cathode electrode which is Pt black
after operation.
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Fig. 10. SEM (scaning electron microscope) picture of the cathode electrode using (a) Pt black catalyst and (b) P/C catalyst.
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Fig. 11. XRD picture of the cathode electrode using Pt black and Pt/
C catalyst.
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