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Abstract — Sodium borohydride, NaBH,, shows a number of advantages as hydrogen source for portable proton
exchange membrane fuel cells (PEMFCs). Properties of NaBH, hydrolysis reaction using unsupported Co-P-B Co-B,
catalyst at high concentration NaBH, solution were studied. In order to enhance the hydrogen generation yield at high
concentration of NaBH,,, the effect of catalyst type, NaBH, concentration and recovery of condensing water on the hydrogen
yield were measured. The yield of hydrogen evolution increased as the boron ratio increased in preparation process of
Co-P-B catalyst. The hydrogen yield decreased as the concentration increased from 20 wt% to 25 wt% in NaBH,, solution
during hydrolysis reaction using 1:5 Co-P-B catalyst. Maximum hydrogen yield of 96.4% obtained by recovery of con-
densing water and thinning of catalyst pack thickness in reactor using Co-P-B with Co-B catalyst and 25 wt% NaBH,
solution.
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Table 1. Conditions of H, generation in this study
Concentration of solution 20 wt% NaBH,, 23 wt% NaBH,, 25 wt% NaBH,,
Condition of tests 0.5 wt% NaOH solution 0.5 wt% NaOH solution 0.5 wt% NaOH solution
Weight of solution (g) 760.00 660.82 405.34
Pump RPM (RPM) (Flow rate (ml/min)) 54 42) 4.8(3.6) 45@33)
Theoretical H, generation rate (L/min) 2.0 2.0 2.0
Theoretical time of H, generation (hr) 3 3 2
Temperature of cooler (°C) -3.0 -3.0 -3.0
(r N
s (1]
MFM
” Cooler
Reactor Cooler
Fuel Pump

Fig. 1. Schematic diagram of continuous reactor system for condensing water in H, gas.
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Fig. 3. Initial H, generation rate as function of time using unsup-
ported Co-B and Co-P-B catalyst with ratio of boron.
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Fig. 2. SEM Images using unsupported (a) Co-B and Co-P-B catalyst with ratio of boron, Co-P: B=(b)1:2,(C)1:3,(d)1:5.
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Fig. 4. H, generation rate as a function of time using unsupported
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Fig. 5. H, generation rate as a function of time using unsupported
Co-P-B catalyst in (a) 23 and (b) 25 wt% NaBH, solution.
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