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Abstract; The traditional test method “potassium ferricyanide-potassium ferrocyanide” system
and the reverse derivation method are respectively used to determine the mass transfer/transport
limits of the electrocatalytic oxidation process by the limiting current density (j;,) in the
electrocatalytic oxidation system. The applicability of the two methods for measuring the mass
transfer coefficient (k,) in an electrocatalytic system to determine the j, is evaluated. The
traditional test method is verified by electrocatalytic degradation experiments of acid red G and
guaiacol, and values of %, in the same system under different bulk solution concentrations are
determined. The results of electrocatalytic oxidation degradation of guaiacol are reversed, and the
values of &, in the same system at different current densities are investigated. The electrolysis
effect and energy consumption in the mass transfer/transfer control stage are analyzed. The

results show that when the value of k£, in the same system is determined by the traditional test
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method, the value of &, is greatly affected by the concentration of the bulk solution. The reverse
derivation method is more suitable for determination of the k,, in the electrocatalytic system to
determine the jj, than the traditional method. When different current densities are applied, the
values of %, in the same system are quite different and the jj, cannot be quantitatively
determined; When guaiacol is electrolyzed at 50 A/m” (transfer process), the energy
consumption in 5 h is 0. 018 kW « h/g, which is much lower than the energy consumption 0. 135
kW « h/g under 500 A/m?’ (mass transfer process), but the electrolysis rate is lower. Dynamic
current regulation mechanism can be adopted to improve the long electrolysis time and high
energy consumption. This mechanism will lay a better foundation for further engineering

application of electrocatalytic oxidation technology.

Keywords: electrocatalytic oxidation; mass transfer coefficient; limit current density
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