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Hydrogen Evolution Reaction on Platinum Electrodes in
Molten Alkali Nitrate Containing Potassium Hydroxide
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Abstract

The hydrogen evolution reaction on platinum in an equimolar mixture of potassium
nitrate and sodium nitrate containing a small amount of potassium hydroxide was inves-
tigated by means of a potential-sweep method. A current peak was observed on the
polarization curves. The peak current increased linearly with the concentration of
potassium hydroxide in a range of 107* to 107 mol fraction. The effect of the potential
sweep rate on the peak current 7, and the peak potential E, was examined. A small
activation energy of 2.02~2.54 Kcal/mol was obtained for i,. The plot of (dE/d)V?
against 7, gave a straight line from which the diffusion coefficient of OH ion was
calculated to be 1.70x107%cm?/sec. The polarographic waves obtained for the reaction
were in agreement with the equation

E = Eyjp—(RT/nF) In (ifip,—i)

A break was observed on a straight line of E~log (¢/i,—i) plot. The slopes of these
straight lines, however, were both different from the value (57.0 mV) calculated assuming
a two-electron transfer reaction QH —H,—2e). Reversibility and reproducibility of po-
larization curves were checked by alternation of anodic and cathodic potential sweeps.

The cathodic processes on platinum in the melt, free of potassium hydroxide were also
investigated.
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