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Potential sweep polarization curves for dental amalgams

in acetate solutions

Shigemitsu Nomoto!, Satoshi Yuasa? Nobuo Suzuki® and Akemi Nasuda-Kouyama*

Abstract

The polarization behavior of dental amalgams in 100mM acetate solutions containing
sodium chloride was studied by the potential sweep method with a sweep rate of 200mV/s.
The dental amalgam electrodes were prepared from a conventional amalgam alloy and three
high-copper amalgam alloys according to the manufacturers’ instructions in regard to
mercury-alloy ratios and trituration times. In the absence of chloride ions, it was found that
the electrochemical behavior of the conventional amalgam was slightly dependent on solution
pH. The build-up of anodic current was shifted toward more cathodic potentials as the pH
was increased, representing the equilibrium potential shift for the oxidation of tin. In the
presence of chloride ions, the conventional amalgam displayed the current peak associated
with the oxidation of silver in dental amalgam. In the absence of chloride ions, the high
-copper amalgams exhibited a peak associated with the formation of copper oxide, but the
polarization curve showed no evidence of the reduction step, which suggested that the peak
current was almost consumed by the dissolution of copper in the amalgam. In the presence
of chloride ions, the high-copper amalgams showed the reaction current peaks for copper.
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Code Alloy Batch No.
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CP  G-C’s Pre Non Zinc Luna Alloy 70 26 3 1 JJ13
DJ Johnson & Johnson Dispersalloy 70 16 13 1 11 GG
DG  G-C’s Dialloy 60 25 10 1 4 JM 4
DS  Shofu Spherical-D 60 22 13 5 117860
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