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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 activated carbon supported
Co-B/C, Co-P-B/C catalyst were studied. BET surface area of catalyst, yield of hydrogen, effect of NaBH, concentra-
tion and durability of catalyst were measured. The BET surface area of carbon supported catalyst was over 500 m*/g and
this value was 2~3 times higher than that of unsupported catalyst. Hydrogen generation of activated carbon supported
catalyst was more stable than that of unsupported catalyst. The activation energy of Co-P-B/C catalyst was 59.4 kJ/mol
in 20 wt% NaBH4 and 14% lower than that of Co-P-B/FeCrAlloy catalyst. Catalyst loss on activated carbon supported
catalyst was reduced to about 1/3~1/2 compared with unsupported catalyst, therefore durability was improved by sup-
porting catalyst on activated carbon.
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Fig. 1. Schematic diagram of continuous reactor system for NaBH,
hydrolysis reaction.
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Table 1. BET surface area and pores properties of catalysts

BET Total pore vol Micropore vol  Pore size
(m’/g) (cm*/g) (cm’/g) A)
Co-B 184.5 0.167 0.032 36.3
Co-B/C 571.7 0.391 0.121 273
Co-P-B 236.8 0.196 0.519 33.1
Co-P-B/C 5424 0.314 0.129 232
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Fig. 2. SEM-EDS image of catalysts (a)Co-P-B (b)Co-P-B/C (c)Co-B (d)Co-B/C.
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Table 3. Concentration of elements measured by SEM-EDS
Co B P
Wit% At% Wit% At% Wt% At%
Co-P-B 12.4 3.0 20.0 26.5 1.0 0.5
Co-P-B/C 11.3 2.6 17.1 21.7 12 0.6
Co-B 16.2 4.1 283 38.8 - -
Co-B/C 17.1 42 18.4 24.4 - -
o] gl
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Fig. 3. Hydrogen evolution according to temperature by Co-P-B/C
catalyst in batch reactor (a) accumulation volume of hydro-
gen (b)evolution rate of hydrogen.
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Fig. 4. Arrhenius plot of hydrogen evolution by Co-P-B/C catalyst
with 20 wt% NaBH, solution.
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Fig. 5. Comparison of hydrogen evolution with Co-P-B and Co-P-B/C
catalyst in continuous reactor.
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Fig. 6. Comparison of catalyst loss during NaBH, hydrolysis reac-
tion in continuous reactor (a) Co-P-B vs Co-P-B/C (b) Co-B
vs Co-B/C.
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