Studies on the Electrochemical Properties of Dissolved
Hydrogen and Hydrogen Peroxide in High-Temperature
Boric Acid Solution by Potentiostatic Method
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Abstract

The electrochemical polarization properties of dissolved hydrogen and hydrogen peroxide
was measured in boric acid solution at ambient and elevated temperature, respectively.
The electrochemical trends of hydrogen peroxide at 200C was similar with those at 2
5T, but the reaction rate of the reduction and oxidation was increased at the elevated
temperature. The oxidation rate of dissolved hydrogen at 25°C was controlled by electron
transfer step, but at the elevated temperature the rate was limited by diffusion of
dissolved hydrogen. And the potential range to reduce the oxidation rate of dissolved

hydrogen by the adsorption of hydroxyl ion on the platinum surface was observed.
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Fig. 1. Potentiostatic polarzation curves of boric acid solution saturated with air,

nitrogen, and hydrogen gases, respectively, at room temperature
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Fig. 2. Potentiostatic polarzation curves of boric acid solution saturated with and
without hydrogen gas at 200C
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Fig. 3. Potentiostatic polarzation curves of boric acid solution containing two different

concentration of hydrogen peroxide and saturated with air at 200C
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