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The experimental study of the formation/growth processes afrystals with Nao.74WO3 isostructural

formula during potentiostatic electrolysis of 0.8NaVO4 20.2WO3 and 0.9N&WO4 20.1WG melts at 973

DOI: 10.15826/elmattech.2025.4.063 and 102X is performed. A mathematical model is proposed to describe the complex process mechal
including the electroreduction of polytungstate anions [W:Osn+12° on the Pt cathodesurface to
[WrO3]% as well as the electrochemical and chemical reactions of Wah [W,O3n+12? and [W,O3/]?
respectively, on the crystal surface. The model considers the change in the concentration of lower red
forms in the nearelectrode layer, the ohmic drop in the melt, the mixed control of deposit growth, ar
the evolution of the new phase surface areamd volume during the process. Exchange currents 1
electrochemical reactions, rate constants for reactions associated with deposit growth, su
concentration of lower reduced forms, formation timeand number density of nuclei are found from
fitting chronoamperograms using this model. It is detected that the chemical reaction promotes the grc
of crystals, while the electrochemical reaction leads to their electrodissolution under the stuc
conditions. The rates of forward and backward chemical reactions decrease as the temperature ar
WO3 mole fraction in the melt decrease, respectively, while the kinetics of the electrochemical reac
depends weakly o these factors. The calculated crystal sizes and their nuralage in good agreement
with the experimental ones. The proposed approaches to modeling are important for the developmet
technologies for the electrochemical synthesis of cubicMéDs.
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of the electrochemical method includ¢he high process
rate, the low product cost, and the ability to control the
Sodium tungsten bronzeis a nonstoichiometric composition and structure of OTBs by varying the
compound with the formula NawO3s, where 0< 5< 1. electrolyte composition and other electrolysis conditions
The structure and properties of NaVOs, like other oxide [21223]. However, effective process control is currently
tungsten bronzes (OTB), strongly depend on the alkalidifficult due to insufficient understanding of the OTB
metal content [B3]. A wide range of electrophysical, electrocrystallization patterns.
optical and magnetic characteristics of sodium OTBs  There are several points of view on the nature of the
[4 27] determines their demand as innovative materials forparticles involved in the cathode process, the limiting
modern devices and instruments pB], highly effective stages, and the patterns of formation/growth/dissolution
catalysts [26] and sorbents [4, 8], unique therapeutic of sodium tungsten bronzes during the melt electrolysis.
agents [d], anti-corrosion coatings 20], etc. Banks et al. [2 25] believed that (WQ), particles
Electrodeposition from polytungstate melts is a participate in the cathodic process and thevalue (1, 4 or
promising method for synthesizing OTBs. The advantaged8) depends on the WO concentration in
the Na2WO4 ANVO3 melt. However, this conclusion often
a: Institute of H?ghTemperature ElectrochemistryUB RAS Ekaterinburg contradicts the NawOs3 actual composition. Fredlein and
020080, Russia Damjanovich [B] proposed two pathways for the
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