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Abstract — Sodium borohydride, NaBH4, shows a number of advantages as hydrogen source for portable proton
exchange membrane fuel cells (PEMFCs). The hydrogen yield of sodium borohydride hydrolysis reaction was studied.
The effect of temperature, NaBH, concentration, NaOH concentration and catalyst type on the hydrogen yield from
NaBH, hydrolysis reaction were measured. The catalysts of Co-P/Cu, Co-B/Cu and Co-P-B/Cu were used in this study
and there was no different effect of these catalysts on the hydrogen yield from NaBH,. Under the temperature of 60 °C,
the hydrogen yield decreased as NaBH, concentration increased due to formation of gel with by-products and reactants.
The gel formed during NaBH, hydrolysis reaction diminished the hydrogen evolution rate and total volume of hydro-
gen. Addition of NaOH stabilizer enhanced the formation of gel and then decreased the hydrogen yield.
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Fig. 1. SEM image of catalyst (a) Co-P/Cu (b) Co-B/Cu (c) Co-P-B/Cu.
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Fig. 2. The effect of NaBH, concentration on the hydrogen yield of
NaBH, hydrolysis reaction with various catalyst.
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Fig. 3. Photograph of gel formed after NaBH, hydrolysis reaction.
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Fig. 4. The graph showing the change of hydrogen evolution rate
after gel formation.
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Fig. 5. The effect of temperature on the hydrogen evolution rate of
NaBH, hydrolysis reaction with NaBH, 20 wt%.
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Fig. 6. The effect of temperature on the hydrogen yield of NaBH,
hydrolysis reaction with NaBH, 20 wt%.
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Fig. 7. The effect of NaOH concentration on the hydrogen yield of
NaBH, hydrolysis reaction with NaBH, 20 wt% at 40 °C.
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Fig. 8. XRD spectra of gels formed after NaBH4 hydrolysis reac-
tion with various catalysts.
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