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A Study on the Factors Affecting Electrochemical Systhesis
of Ferrate Compound Substitute for Chromate

Y.S. Kim, M.K. Han, S.H. Han, J.B. Lee and K.B. Kim
Korea Institute of Industrial Technology, Inchon 404-254, South Korea

A study has been made on the factors affecting electrochemical synthesis of ferrate compound
which is a economical substitute for chromate. While chromate is a excellent material for its
price having been used in many surface finishing processes, it is classified into the hazardous
materials list due to its carcinogenesis effects to human body. So the synthesis of ferrate com-
pound has been widely investigated as a substitute for chromate. Among them, electrochemical
method is a simple process having many advantages and consequently it is important for the
basic data to be provided in order to conduct a stable electrochemical synthesis of ferrate com-
pound by examining the mechanism and major factors having effect on the electrochemical
synthesis such as temperature, current density, electrode pretreatment and sonication. From the
results of experiments, sonication treatment and cathodic polarization pretreatment of working
elecrode remarkably increase the efficiency of ferrate synthesis.
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Fig. 1. Linear polarization curve for working electrode at
various temperatures.
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Fig. 2. Linear polarization curves with and without elec-
trode pretreatment at 25°C
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Fig. 6. UV spectra after 60 min electrolysis at 25°C and
current density of 8mA/cm’
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