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ABSTRACT

Determination of mercury(Il) using Nafion-EDTA-modified glassy carbon electrodes is proposed. It is based on the
chemical reactivity of an immobilized modifier, Nafion-EDTA. Differential pulse voltammetry is employed, and the
oxidation of complexes, at +0.43V vs. Ag/AgCl, is observed. For a 5-min preconcentration period, a linear calibration
curve is obtained for mercury(I) concentrations ranging from 1.0 10* to 1.0X 10°M. Further, Wwhen an approximate
amount of copper(Il) is added to the test solution, We demonstrate that at a preconcentration time of 5 min the Nafion-
EDTA-modified glassy carbon electrode has a dynamic range of 2 orders of magnitude(from 10" to 10°M) and the
detection limit is as low as 0.5X 10" M(0.01 ppb). This method is applied to the determination of mercury(Il) in sea
water(4.0 X 10"°M, 0.08 ppb). The result agrees satisfactorily with the value(below 0.1 ppb) measured by using ICP/MS.
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Fig. 1. Voltammograms (A) Cyclic voltammogram for 1.0X
10°M mercury(Il) containing buffer solution(pH=2)
using Nafion-EDTA-modified glassy carbon electrode.
(B) Differential pulse voltammogram for mercury(Il) on
different electrodes. (1) Nafion-EDTA-modified. glassy
carbon electrode : following 5 min of stirring in buffer
solution(pH=2) and electrolyzed 50s at 0.1V(vs Ag/
AgCl) in buffer solution(pH=2). (2) Bare glassy carbon
electrode: other conditions were the same as in (1). 3)
Bare glassy carbon electrode : following 5 min of
stirring in 1.0X10°M mercury(Il) containing: buffer
solution(pH=2): other conditions were the same as in
(1). (4) Nafion-modified glassy carbon electrode : other
conditions were the same as in (3). (5) Nafion-EDTA-
modified glassy carbon electrode : other conditions
were the same as in (3). i
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Fig. 2. Effect of pH on the differential pulse voltammetric peak
current of buffer solutions containing 1.0X 10°M
mercury(IT) by using the Nafion-EDTA-modified glassy
carbon electrode.
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Fig. 3. Effect of preconcentration time on the differential pulse
voltammetric peak current of buffer solutions(pH=2)
containing 1.0X10°M mercury(Il) by using the
Nafion-EDTA-modified glassy carbon electrodes.
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Fig.“4. Dependence of the differential pulse voltammetric peak
current on buffer solutions containing various mercury
(ID) concentrations.
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Fig. 5. Dependence of the differential pulse voltammetric'peak
current on 1.0X10°M mercury(Il)-buffer solutions
(pH=2) containing various copper(Il) concentrations.
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current on buffer solutions containing various mercury
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