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Abstract — Sodium borohydride, NaBH,, has many advantages as hydrogen source for portable proton exchange
membrane fuel cells (PEMFC). When PEMFC is used outdoors as a transport type, it is economical to hydrolyze NaBH,
using fresh water instead of distilled water. Therefore, in this study, hydrogen was generated using fresh water instead of
distilled water during the NaBH, hydrolysis process. The properties of NaBH, hydrolysis were studied using an activated
carbon-supported Co-P-B/C catalyst. Fresh water did not generate tetrahydrate during the NaBH, hydrolysis process, and
distilled water produced tetrahydrate by-products, which consumed a lot of water during the hydrolysis process, indicating that
at the end of the reaction at a high concentration of 25% or more of NaBH,, dry by-products and unreacted NaBH,
remained. As a result, when fresh water was used, the hydrogen yield and hydrogen generation rate were higher than that
of distilled water at a high concentration of 25% or more of NaBH,, indicating that it is suitable for use in transport-type
fuel cells such as unmanned aerial vehicles.
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Fig. 1. Change of hydrogen evolution volume according to NaBH,
concentration with a) distilled water b) fresh water.

Table 1. Concentration of materials in fresh water sampled at Dongcheon in Sucheon

Ca Mg

Na P Ni Co

Concent. (ppm) 11.78 0.87

4.80 26.73 0.09 0.04
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Fig. 2. Comparison of hydrogen yields after NaBH, hydrolysis reac-
tion with distilled water and fresh water.
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Fig. 3. Comparison of hydrogen evolution rate during NaBH, hydro-
lysis reaction with distilled water and fresh water.
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Fig. 4. Comparison of byproduct after NaBH, hydrolysis reaction
with a) distilled water b) fresh water.
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Fig. 5. Analysis of byproduct after NaBH, hydrolysis reaction by a)
Thermo Gravimetric Analysis b) Derivative Thermo Gravi-
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Fig. 6. Comparison of SEM images of catalyst packs after NaBH, hydrolysis reaction with a) distilled water+NaBH, 10% b) distilled water
+NaBH, 20% c) distilled water+NaBH,25% d) fresh water+NaBH, 10% e) fresh water+NaBH, 20% f) fresh water+NaBH, 25%.
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