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Abstract : The electrochemical behaviors of dissolved hydrogen and hydrogen peroxide at a platinum disk electrode
were investigated in boric acid solution by potentiostatic polarization method at the temperature of 25°Gnd 200

The oxidation of dissolved hydrogen at®@5was kinetically controlled reaction, the rate of which depends upon

the electron transfer on the electrode surface. As temperature was raised, however, the electrochemical characteristics
of dissolved hydrogen were changed from a kinetically controlled reaction to a diffusion controlled one. One notable
feature, with dissolved hydrogen at high temperature, is that an abnormal potential range was observed, where the
oxidation rate of dissolved hydrogen rapidly decreased just before starting potential of water oxidation. We think it

is caused by the deactivation of the electrode that results from the adsorption of hydroxyl ion on the surface of
the platinum disk. On the contrary, a definite change with temperature was not identified in the case of the hydrogen
peroxide except for the increase in current density that was due to the increasing diffusion coefficient with an increase

of temperature.
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Fig. 1. Schematic of high temperature reaction vessel for
electrochemical measurement: a, pressure vessel; b, Pt working
electrode; c, counter electrode; d, reference electrode; e, cooling
water jacket; f, solution outlet; g, gas outlet; h, purge gas inlet; j,
thermocouple; k, teflon cup; m, safety valve; n, pressure gauge.
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Fig. 2. Potentiostatic polarization curves at a Pt electrode in
0.185 M HsBO3 solutions saturated with air(O), No([J) and Hy(A)
at 25°C. Exposed electrode area is 0.03 ém
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Fig. 3. Potentiostatic polarization curves at a Pt electrode in
0.185 M H;BO; solutions conditioned with Ar(C]1) and Hy(A) at
200°C. Exposed electrode area is 0.03 ém
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Fig. 4. Potentiostatic polarization curves at a Pt electrode in
0.185 M H3BOs3 solutions conditioned with 0.3 M HO,(O), 3 mM
H,0,([) and Air( A) at 200°C. Exposed electrode area is 0.03 émn
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Fig. 5. Potentiostatic polarization curves at a Pt electrode in
0.185M HBO;3; solutions conditioned with 0.001 N HSO,(QO),
0.001 N LbSO,([1) and 0.001 N LiOH(A), respectively, under B
condition at 200°C. Exposed electrode area is 0.03 ém
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