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Electrochemical synthesis of sodium ferrate(VI|) and

passivation mechanism of the ferrous anode
YANG Xue,ZENG Ya’nan, LI Junguo, LIU Bao
(College of Metallurgy and Energy , North China University of Science and Technology , Tangshan 063210, China )

Abstract: Sodium ferrate( VI ) was synthetized using electrochemical oxidation with ferrous plate as anode and metal
titanium plate as cathode. The influence of NaOH concentration, preparation temperature and current density on the
generation of sodium ferrate( VI ) was explored. The passivation mechanism of the ferrous anode was also investigated.
The obtained results indicated that increasing NaOH concentration and preparation temperature not only beneficial to
the generation of sodium ferrate( VI ), but also beneficial to improve the current efficiency. Although enhancing current
density improved the generated concentration of sodium ferrate ( VI ) , the current efficiency significantly reduced.
Considering the current efficiency and production costs, NaOH concentration of 14 mol/L, preparation temperature of
45 °C, current density of 5 mA/cm® was regard as the best parameter for the synthesis of sodium ferrate ( VI ). Under the
optimum preparation parameters, the surface properties of ferrous electrode were analyzed by FESEM-EDS and XPS.
The results showed that iron oxides were formed on the surface of the ferrous anode after passivation, and Fe* and Fe**
existed on the surface of the ferrous anode after passivation. The generation of Fe,0, during the electrochemical oxidation
process was the main reason for the passivation of ferrous anode.
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Fig. 1 The experimental setup used for synthetizing
sodium ferrate ( V)
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Fig. 2 Cyclic voltammetry curve of ferrous anode
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Fig. 3 Influence of NaOH concentration on Na,FeO, generation
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Fig. 6 Cyclic voltammetry curves of ferrous anode under
different preparation temperature
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XPS spectra of the passivated ferrous anode
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