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Generation of Hydrogen from Hydrolysis Reaction of NaBH, Using Sea Water
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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 for marine use, NaBH, hydrolysis using seawater is economical. Therefore,
in this study, hydrogen was generated by using seawater instead of distilled water in the process of hydrolysis of NaBH,,.
Properties of NaBH, hydrolysis reaction using activated carbon supported Co-B/C catalyst were studied. The yield of
hydrogen decreased as NaBH, concentration and NaOH concentration were increased during NaBH, hydrolysis using
sea water. At higher concentrations of NaBH, and NaOH, byproducts adhered to the surface of the catalyst after hydrolysis
reaction using sea water, reduced hydrogen yield compared to distilled water. The activation energy of NaBH, hydrolysis is
59.3, 74.4 kJ/mol for distilled water and sea water, respectively. In order to increase the hydrogen generation rate in
seawater as high as distilled water, the reaction temperature has to be increased by 80 °C or more.
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Fig. 1. Effect of pack thickness on the hydrogen evolution during NaBH, hydrolysis reaction with sea water.
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Fig. 2. Change of hydrogen evolution volume according to NaBH, concentration with a) distilled water b) sea water.
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Fig. 3. Comparison of hydrogen yields after NaBH, hydrolysis reaction
with distilled water and sea water.
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Fig. 4. Change of hydrogen evolution volume and hydrogen yields according to NaOH concentration with sea water.
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Fig. 7. SEM-EDS image of catalysts (a) before hydrolysis reaction (b) after hydrolysis reaction with distilled water (c) after hydrolysis reaction
with sea water.
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Table 1. Comparison of ion concentration in catalyst pack before and after hydrolysis reaction with sea water (ppm)

Co B Na Mg K Fe
Before 88,012 21,033 27,233 1,212 231 142
After hydrolysis with sea water 47,031 56,269 166,053 8,937 1,258 1,656
J. Hydrogen Energy, 36, 13379-13391(2011).
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