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ABSTRACT

In a pursuit of the development of alternative mobile power sources with a high energy density, a
planar and air-breathing PEMFCs with a new type of hydrogen cartridge which uses onsite H, generated
from sodium borohydride (NaBH,) hydrolysis have been investigated for use in advanced power systems.
Two types of H generation through NaBH4 hydrolysis are available: (1) using organic acids such as
sulphuric acid, malic acid, and sodium hydrogen carbonate in aqueous solution with solid NaBH, and (2)
using solid selected catalystssuch as Pt, Ru, CoB into the stabilized alkaline NaBH,; solution. It might
therefore be relevant at this stage to evaluate the relative competitiveness of the two methods mentioned
above. The effects of flow rate of stabilized NaBHs solution, MEA (Membrane Electrode Assembly)
improvement, and type and flow control of the catalytic acidic solution have been studied and the cell
performances of the planar, air-breathing PEMFCs using NaBH, has been measured from aspects of power
density, fuel efficiency, energy density, and fast response of cell. In our experiments, planar, air-breathing
PEMFCs using NaBH; achieved to maximum power density of 128mW/cm’ at 0.7V and energy efficiency
of 46% and has many advantages such as low operating temperature, sustained operation at a high power
density, compactness, the potential for low cost and volume, long stack life, fast star-up and suitability for
discontinuous operation.

KEY WORDS : Air-breathing fuel cel(¥7]15F3 AR A)), Chemical hydride(3t84 F238),
NaBHy(AF H 2 3}o] =#}o| ), Stabilized NaBH; solution(¢+3 3} NaBH, £-¢4), Catalytic
solution( Y = 1)
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Fig. 2 The Open Circuit Voltage (OCV) and the Cathode
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Fig. 3 Effect of cathode GDL on the power densities and the
cathode temperature (Feeding rate of stabilized NaBH: sol.
(15wt%) : 4ecc/hn).
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Fig. 4 The effect of the feeding rate a stabilized NaBH,4
solution on the cell power of NaBH4-PEMFC.
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