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Development of the Direct Borohydride Fuel Cell for Portable
Power Source

Tae—Hyun Yang, Jung-Woo Lee, Jin-Soo Park Won-Yong Lee, Chang-Soo Kim

The fuel cells for portable application are attracted using a liquid fuel such as methanol and chemical hydride solutions.
Recently, DBFC (Direct Borohydride Fuel Cell] is a candidate for power of portable electronic devices. In this work, the anion exchange
membrane and non-precious catalyst for the DBFC were concerned. Anion-exchange membrane was fabricated by amination of
polysulfone followed chloromethylation. Non-precious catalysts such as raney-Ni and Ag were used as an ancde and cathode catalyst. The
optimum conditions of catalyst slurry mixing and MEA fabrication were developed. The single cell performance using anion exchange
membrane and non-precious catalyst was evaluated and the results were compared with cation exchange membrane {Nafion membrane]
and precious catalysts.
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initialBH 4= Particip ating in oxidation reaction
+ Consumed in hydrolysis
+ Remained BH 4

Bk,

lequivalence e~ = 96485C = 26 8Ah
37.83g:2684h = (%)g - 14k
(Molecular weight of NaBH, = 37.83g)
a= The quantity of consumed NaBH,

S = Electon Process
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Table 1. Coulombic efficiency of BHs~ oxidation

In2M NaOH PyC AulC Pd/C Ni
0.1M NaOH, 7.10 742 7.00 6.63
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M NaOH, 432 423 432 412
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Fig 1. Chronopotentiogram of various concentration of NaBH,

in 2M NaOH

Fig. 2. Steady-state polarization and power density
characteristics of a DBFC using N-112 membrane
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Fig. 3 Steady-state polarization and power density characteristics
of a DBFC using AXEO1 membrane, PTFE binder
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Fig. 4. Steady-state polarization and power density characteristics
of a DBFC using AXEOT membrane, lonomer binder and
Pt/C anode at 55°C(peak performance : 185 mW/cm?)
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Fig. 5. Steady-state polarization and power density characteristics
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