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Abstract

In this work, studies have been carried out on the electrochemical reduction of hydrogen (hydronium ion)
from acidic aqueous solutions in the presence of an organic substance — pyridine. Electrolysis was carried out in an
electrolyte with a sulfuric acid content (0.18; 0.36 M) with a pyridine additions of 8.4-10~ M. Potentiostatic studies
were carried out on a Potentiostat P-30Jcom Elins potentiostat using a three-electrode cell. Working electrodes
(cathodes) were made of M1 copper with an area (S) of 0.09 cm?; aluminum (AD1) S —0.125 cm?, zinc (Ts0A) S —
0.35 cm?, lead (Cl) S — 0.20 cm?, auxiliary (anode) — from a platinum plate with an area of 0.20 cm?, reference
electrode — silver chloride (AgCl/Ag). In potentiometric measurements, the results are presented according to the
average data obtained for 30 s of electrolysis in the potential range (-950 + -1100 mV for AgCI/Ag), and in studies
in the galvanostatic mode at current densities from 0 to 110 mV/cm?, the results are presented as average data,
obtained in the initial 5 s of the process.

The paper presents comparative data on the electrokinetic parameters studied under the same conditions of
hydrogen discharge reactions at different cathodes in electrolytes with a sulfuric acid content of 0.36 M. It is shown
that the highest discharge current density of the hydronium ion (H30") is achieved at the copper electrode, and the
lowest at the lead electrode. With the addition of 8.4-10° M pyridine to the electrolyte, the reduction of hydrogen
cations is somewhat reduced on the electrodes used, except for lead. The transfer coefficients of the hydrogen
discharge at all electrodes are low, and with the addition of pyridine they decrease even more. The low transfer
coefficients indicate that the process of the hydronium ion discharge proceeds in a non-activation mode. The lowest
exchange current is recorded at the copper and lead electrode. At the zinc electrode, the exchange of current is one
to two orders of magnitude higher than at the other electrodes, so it can be noted that at this electrode the system
under consideration is closer to the equilibrium of state.

The order of the reaction of the course of electrolysis by the hydronium cation on the copper, aluminum and
zinc electrodes is close to unity. The addition of pyridine leads to a slight decrease in the order of the reaction. This
is due to the fact that pyridine molecules in acidic solutions exist in the form of pyridinium ion, which is reduced at
the cathode. In this case, a significant amount of hydrogen is absorbed, which should explain the decrease in the
order of the reaction with respect to the hydronium ion in the presence of pyridine additives. The obtained low
values of the transfer coefficients indicate that, during the discharge of hydronium ions, the process is limited to a
greater extent by the concentration polarization. The diffusion nature of the reduction of hydronium ions in
electrolytes with a sulfuric acid concentration of 0.18 and 0.36 M is also evidenced by data taken in a dynamic
mode.
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