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On the Hydrogen Evolution and Entry Reaction on Mild Steel

Polarized Cathodically in Aquous Acid Solutions

by

Yoshiichi SAKAMOTO, Katsunori HIGASHI,
Hiroyuki FUKUDA and Akira MIURA

(Department of Materials Science and Engineering)

An investigation of electrolytic hydrogen evolution and permeation on mild steel

in various concentration H2S04 and HCI solutions with and without H2SeOs has ‘

been carried out at room temperature by measurement of cathodic polarization
curves and by means of the electrochemical permeation technique.

1) From the results of the current-potential relationships and the dependences of
the steady state permeation current density on cathodic current density, potential

and the pH value observed, it has been concluded that the mechanism of the

hydrogen evolution reaction is “coupled discharge recombination, Langmuir type”
for both H2504 and HCI solutions and this mechanism does not change with

hydrogen concentration of the solutions and by the addition of H2SeOs to the solutions.

2) The steady state permeation current density increases with the hydrogen
concentration in both acid solutions. ,

3) The addition of H2SeOs to their solutions increases also the steady state
permeation current density.

4) The steady state permeation current density in HCI solutions is higher than
that in H2SO04 solutions, under the same conditions of hydrogen concentration and
the addition of H2SeQOj
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Fig. 1 Hydrogen evolution and entry
scheme.
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Fig. 9 Schematic representation of the
potential energy curves for
physical adsorption of molecular
hydrogen, chemisorption of
atomic hydrogen and absorption
of atomic hydrogen.
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