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Abstract: A selective determination method of mercury (II) ion in aqueous solution by luminol-based
chemiluminescence system (luminol CL system) has been developed. Determination of metal ions such as copper
(1), iron (IIT), chromium (III) ion in solution by the luminol CL system using its catalytic role in the reaction
of luminol and hydrogen peroxide has been reported by several groups. In this study, the catalytic activity of
mercury (IT) ion in the reaction of luminol and hydrogen peroxide was observed by the enhanced CL intensity
of the luminol CL system. Based on this phenomenon, experimental conditions of the luminol CL system were
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investigated and optimized to determine mercury (II) ion in aqueous solution. While mercury (II) ion in mixed

sample solution containing mercury (I) and (IT) ions highly enhanced the CL intensity of the luminol CL system,

the mercury (I) ion could not enhanced the CL intensity. Thus selective determination of the mercury (II) ions

in a mixture containing mercury (I) and (II) ions could be achieved. Each concentration of mercury (I) and

(II) ions in aqueous solution can be obtained from the results of the CL method that give the concentration

of only mercury (II) ion and the inductively coupled plasma (ICP) method that give the total concentration

of mercury ions. On the optimized conditions, the calibration curve of mercury (IT) ion was linear over the

range from 1.25x107 to 2.50x10™ M with correlation coefficient of 0.991. The detection limit of mercury

(I) ion in aqueous solution was calculated to be 1.25x107 M.

Key words: mercury (II) ion, chemiluminescence, luminol, metal ion determination
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Fig. 1. Emission spectra of luminol CL system with/without
mercury (I) or (II) ions. (a) luminol CL system without
mercury ion (added 0.4 mL of DI water), (b) with
mercury (IT) ion (added 0.4 mL of 0.025 mM Hg*"),
and (c) with mercury (I) ion (added 0.4 mL of 0.025
mM Hg"). Conditions: [luminol], 0.25 mM; [H,O,],
2.5 mM; and pH, 13.
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Fig. 2. The kinetics of luminol CL system with mercury (II)
ion catalysis: [luminol], 0.25 mM; [HyO,|, 2.5 mM;
[Hg?'], 0.10 mM; pH, 13; Aem, 420 nm.
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Fig. 3. Effect of pH on chemiluminescence intensity of the
luminol CL system: [luminol], 0.25 mM; [H,0,], 2.5
mM; [Hg?], 0.025 mM; Aey, 420 nm.
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[luminol], 0.25 mM; [H,0,], 2.5 mM; [Hg*'], 0.025 mM; pH, 12; Aep, 420 nm

Molar ratio of added [Hg']* 0
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CL intensity (average * standard dev.)’ 1203 £+ 32
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Fig. 4. Calibration curve for Hg(II) ion on chemiluminescence:
[luminol], 0.25 mM; [HyO,|, 2.5 mM; pH, 12; Ay,
420 nm.
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