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Feasibility of Energy Generation from Chemical Reaction between
Hydrogen Peroxide/Hydride

SEONGHYEON SEO
Department of Mechanical Engineering, Hanbat National University, Daejeon, 305-719, Korea

Abstract >> The present paper discusses about noble idea on various reactions including hydrides, hydrogen
peroxide and nano-sized metal powders, which do not emit toxic materials as well as carbon dioxide. Here in
this paper, the very first-ever concept that heat energy can be generated from the direct reaction between sodium
borohydride and hydrogen peroxide is presented. Sodium hydride as fuel can supply hydrogen reacting with oxygen
provided by the decomposition of hydrogen peroxide solution. Solid sodium borohydride can be resolved in water
and treated as liquid solution for the easy handling and the practical usage although its solid powder can be directly
mixed with hydrogen peroxide for the higher reactivity. The thermodynamic analysis was conducted to estimate
adiabatic reaction temperatures from these materials. The preliminary experiment on the reactions conducted using
sodium borohydride powder and hydrogen peroxide water solution revealed that the self-propagating reaction can
occur and that its reactivity increases with an increase of hydrogen peroxide concentration.

Key words : Hydrogen(5=4~), Hydride(3=4-3}-%), Hydrogen Peroxide(Z}4F3l4=4), Non-Toxic(F-=4J), Reaction
(HF-%), Adiabatic Reaction Temperature(thE WHs- 2%)
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Table 1 Major Features of Hydridese)

Hydride NaBH, LiBH,
Formula H> wt% 10.5 18.2
Reaction yield H, wt% 10.8 13.8
Reaction hydrolysis | hydrolysis
Density (g/cm’) 1.07 0.66
Heat of reaction (kJ/mol Ha) -80 -90
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Table 2 Materials of Interest for the Present Study

Material Reaction Features

-Excessive heat release due to high
energy density and heat of
combustion
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Fig. 1 Reactions Involved in the Idea of the Present Study
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Fig. 2 Variations of Half-time as a Function of pH at Three
Different Liquid Temperatures
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