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Abstract

The particular importance for the practice of zinc electrolysis is the knowledge of the reasons that affect
the performance of this process. Previously published data indicate about the negative effects on the zinc
current efficiency, energy consumption, quality of the cathode deposit non-optimal composition of the mixture
of surfactant: licorice bone glue, lignosulfonate, flocculants, ekstragentami-2-ethyl-hexyl phosphoric acid
(D2EHPA) various car oils, kerosene, white spirit, polyacrylamide. Electrochemical studies were performed
using three electrolytes of the following composition: 0.25 M ZnSQ,, 0.25 M ZnSO, + 48 g/l H,SOy4; 0.25 M
ZnSO4 + 18 g/l H,SO,. Potentiostatic and galvanostatic studies were carried out on the potentiostat
"Potentiostat P-30J com" by "Elins" using a three-electrode cell. The working electrode (cathode) is made of
copper with an area of 0.1 cm’; the auxiliary electrode (anode) is made of a platinum plate with an area of
0.20 cm’ the reference electrode is silver chloride (AgCl/Ag). Measurements were carried out at room
temperature under intensive stirring with a magnetic stirrer. Initially, before the removal of the experimental
curves, zinc buildup at the cathode was carried out at a constant potential of -1200 mV (AgCl/Ag) for 5 min,
using an electrolyte of 0.25 M ZnSO,. For potentiometric measurements, the results are presented by averaged
data obtained for 30 seconds of electrolysis, and for galvanostatic measurements by 0.05 seconds from the
beginning of electrolysis.

In this article, we consider the effect of pyridine additives on the discharge of cations from zinc sulfate
electrolytes, including sulfuric acid. The ratio in one of the three electrolytes of zinc mass to the mass of
sulfuric acid corresponded to the composition of industrial solutions directed to the electrolysis of zinc. It is
shown that the increase in the content of acid in the electrolyte, the increase in the cathode potential and the
discharge rate of cations increases with the addition of pyridine decreases. The increase in the discharge rate
of cations at low pyridine additives of 0.1 mg/1 for electrolytes of the composition: 0.25 M ZnSO,4 and 0.25 M
ZnSO, + 18 g/l H,SO4, and the decrease in discharge currents with the addition of 0.6 mg/l pyridine in the
electrolysis of a solution containing 18 g/l H,SO,, compared with electrolysis without additives, testified to
the priority effect of pyridine on the discharge of hydrogen cations. In the work it is noted, when removing
dependencies with pyridine additives at the final stage, an accelerated increase in overvoltage occurs, and
without the addition, the increase slows down. This is explained by the fact that the addition of pyridine, due
to its ability to protonation and absorption of a significant amount of hydrogen, slows down the discharge of
hydrogen to a greater extent than zinc in areas of high current density.

It is shown that the final parts of the curves of the voltammograms, the current sharing at high cathodic
potentials increased almost nine-fold when the concentration of the pyridine up to 0.3 mg/l However, when
the concentration of the pyridine up to 0.6 mg/l current sharing (i, ), as well as the rate of discharge of ions
decreases, which is consistent with the equation of Butler-Folmer for the cathodic process at high voltages.

The calculation of transport numbers has allowed concluding that at low transport numbers associated
with the addition of pyridine, the function of the transition state Gibbs will increase, and the cation will be
slower to approach the electrode because of the increased overvoltage. In this case, it is believed that the
recovery reaction proceeds in the non-activation mode.
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