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Speciation of Heavy Metal lons in Sea Water with a Hg-film
Glassy Carbon Rotating Ring Disk Electrode
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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 potentias, 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 dl
cases, while the detection limit (30) for each element was 0.02 ppb for Cu?*, 0.05 ppb for Cd?*, 0.05 ppb for
Pb?*, and 0.04 ppb for Zr?*. The method is simple, efficient and accurate, and has been used for the simul-
taneous determination of Cu®*, Cd?*, Pb?*, and Zn?* in a seawater without a supporting electrolyte. The con-
tents of the free metal ions were compared with the total dissolved metds, which were determined using the

HR-ICP/MS with an isotope dilution method.
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Fig. 1. Sampling stations located on Ulsan and Onsan Bay.
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Fig. 2. Anodic stripping voltammograms obtained with
Hg-GCRRDE in sea water; 1500 rpm of speed of
rotation in the electrode; deposition potential -0.80
V vs. Ag/AgCl/Sat'd KCl; deposition time 10 min;
scan rate 50 mV/s.
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Fig. 3. Anodic stripping voltammogram obtained with
Hg-GCRRDE in sea water spiked with 10 ppb of
Cu?t, Cd**, Pb?*, and Zn®* ions; 1500 rpm of
speed of rotation in the electrode; deposition
potential -0.80 V vs. Ag/AgCl/Sat'd KCl; deposition
time 10 min; scan rate 50 mV/s.
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Fig. 4. Responses of Hg-GCRRDE for seawater spiked
with 15 ppb of Cu*, Cd®*, Pb%* and Zn?* ion with
respect to the deposition time; deposition potential
-0.80 V vs. Ag/AgCl/Sat'd KCl; speed of rotation in
the electrode 1500 rpm.
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Fig. 5. Responses of Hg-GCRRDE for seawater
containing Cu?*, C&*, Pb?* and Zn?* ion vs.
speed of rotation in the electrode; deposition
potential -0.80 V vs. Ag/AgCl/Sat'd KCl; deposition
time 10 min; concentration of metals 15 ppb.
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Table 1. Free ion and dissolved total metal concentration measured by ASV and HRICP/MS in Ulsan coastal seawaters,

respectively (ug/l)

. Salinity Cu Cd Zn
Station

%0) ASV Total ASV Total ASV Total ASV Total
st.1 31.8 0.25 0.45 0.24 0.34 0.19 0.02 2.0 1.1
st.2 294 0.21 1.19 041 0.18 0.14 0.11 1.1 1.7
st.3 31.9 0.95 1.96 0.35 1.03 0.83 0.82 134 104
st.4 32.1 0.65 0.99 0.35 0.94 0.69 151 12.2 8.4
st.5 30.6 3.11 2.55 1.52 3.56 2.76 2.75 83.6 52.2
st.6 32.3 2.77 3.22 1.78 6.90 0.92 1.10 24.8 164
st.7 324 1.02 1.26 091 1.10 0.15 0.22 1.2 4.6
st.8 32.5 1.67 0.52 5.18% 0.28 0.13 0.03 0.9 2.1
st.9 29.0 0.69 1.74 0.13 0.36 0.16 0.26 7.3 8.5
st.10 19.8 0.08 1.68 0.30 0.55 0.13 0.13 2.1 10.0
st.11 31.0 0.49 0.95 0.44 0.16 0.19 0.19 24 35
st.12 28.0 0.25 0.90 0.44 0.28 0.10 0.10 35 5.1
st.13 32.1 1.16 0.62 0.29 0.75 0.05 0.05 2.0 46
st.14 30.6 21.62% 0.64 11.79* 0.16 0.10 0.06 0.2 25
st.15 29.1 1.66 2.79 0.30 0.53 0.34 0.26 28.6 16.0
st.16 29.1 0.34 1.03 0.15 0.30 0.21 0.71 2.7 32

* : regarded as contaminated
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