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Abstract — Proton Exchange Membrane Fuel Cells (PEMFC) instead of batteries is appropriate for long time flight of
unmanned aero vehicles (UAV). In this work, NaBH, hydrolysis system supplying hydrogen to PEMFC was studied. In
order to decrease weight of NaBH, hydrolysis system, enhancement of hydrogen yield, recovery of condensing water
and maintenance of stable hydrogen yield were studied. The hydrogen yield of 3.4% was increased by controlling of
hydrogen pressure in hydrolysis reactor. Condensing water formed during air cooling of hydrogen was recovered into
storage tank of NaBH, solution. In this process the condensing water dissolved NaBH, powder and then addition of NaBH,
solution decreased system weight of 14%. NaBH, hydrolysis system was stably operated with hydrogen yield of 96% by
2.0g Co-P-B catalyst for 10 hours at 2.0L/min hydrogen evolution rate.
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Fig. 1. Schematic diagram of continuous reactor system for NaBH,
hydrolysis reaction.
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Fig. 2. Hydrogen evolution rate and accumulation volume (a) without
pressure control, (b) with pressure control.
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Fig. 3. Comparison of hydrogen temperature after air cooling with
fan and without fan.
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Fig. 4. Variation of NaBH, concentration after dissolution of NaBH,
powder by condensing water passing through NaBH, pack.
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Fig. 5. Variation of NaBH, concentration in NaBH, storage tank after
recovery of condensing water with dissolution of NaBH, pow-
der and without dissolution of NaBH, powder.
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Fig. 6. Accumulation volume of hydrogen formed by NaBH, hydroly-
sis reaction after recovery of condensing water with dissolution
of NaBH, powder and without dissolution of NaBH, powder.
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