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Anodic stripping voltammetry using the in-situ Hg-film glassy carbon rotating ring disk electrode (Hg-GCR-
RDE) was carried out for the speciation of Cu, Cd, Pb, and Zn metals in the seawater. The experimental param-
eters including the deposition potentials, deposition time, and the speed of rotation on Hg-GCRRDE were
optimized. The precision of the method, expressed as a relative standard deviation, was lower than 3% in all
cases, while the detection limit (3σ) for each element was 0.02 ppb for Cu2+, 0.05 ppb for Cd2+, 0.05 ppb for
Pb2+, and 0.04 ppb for Zn2+. The method is simple, efficient and accurate, and has been used for the simul-
taneous determination of Cu2+, Cd2+, Pb2+, and Zn2+ in a seawater without a supporting electrolyte. The con-
tents of the free metal ions were compared with the total dissolved metals, which were determined using the
HR-ICP/MS with an isotope dilution method.
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