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Electrochemical behavior of silver in NaOH solution
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Abstract: The electrochemical behaviors of silver in NaOH solution were investigated via cyclic voltammetry, anodic
polarization, mass gain and scanning electron microscope. The results reveal that the current density peak of Ag,O forms
and follows with the formation of AgO during the anodic polarization. Anodic current density of silver decreases sharply
to a stable value, and silver oxide with the same size are formed on silver’s surface under potentiostatic polarization in the
three NaOH solutions. The higher the NaOH concentration is, the denser the silver oxides distribute on the surface of
silver. At the same potential for the potentiodynamic polarization curves of silver, the anodic current density of silver
increases with NaOH concentration increasing. Mass gain of the potentiodynamic anodic polarized silver increases with
NaOH concentration as well. The morphologies of the potentiodynamic anodic polarized silver shows that the corrosion
products accumulate more severe and there are more micro-cracks on the surface of silver polarized with higher NaOH
concentration than with lower NaOH concentration. The micro-cracks provide channels for ion transport, which is
essential for further corrosion of silver in NaOH solution, through the corrosion products.
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Fig. 1

NaOH solution

Cyclic voltammetric curve of silver in 0.1 mol/L
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Fig.2  Potentiodynamic polarization curves of silver in

solutions with various NaOH concentrations
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Fig. 3 Current density and potential of current density peak

vs NaOH concentration in Fig. 2
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Fig. 4 Mass gain of silver in solution with various NaOH

concentrations
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Fig. S Variation of polarization current with time during
anodic oxidization of silver under potentiostatic control in

various NaOH solution (¢=0.28 V)
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Fig. 6 SEM images of potentiodynamic polarized silver in
different NaOH solution: (a) 0.1 mol/L NaOH; (b) 0.5 mol/L
NaOH; (c) 1 mol/L NaOH
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Fig. 7 SEM images of anodic polarized silver under
potentiostatic control in various NaOH solution: (a) 0.1 mol/L

NaOH; (b) 0.5 mol/L NaOH; (c¢) 1 mol/L NaOH
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