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ABSTRACT

Square wave cathodic stripping voltammetric method was developed for the
determination of inorganic arsenic at trace level. It was based on the formation of a
copper-arsenic intermetallic compound at a hanging mercury drop electrode (HMDE)
during the deposition step, which was further reduced to arsine at a more negative
potential in the stripping step. The presence of Na-DDTC in supporting electrolyte
could enhance the sensitivity of the analysis because Na-DDTC could form complex
with arsenic and adsorbed at the HMDE in the deposition step. The deposition step was
carried out by applying a fixed potential of -0.40 V vs Ag/AgCI reference electrode to
the working electrode in an electrolyte solution containing 1 mol L HCI, 30 mg L*
Cu" and 5 ug L't Na-DDTC. Then, the square wave waveform was scanned from -0.40
to -1.00 V and a voltammogram was recorded. After that, the peak currents obtained
were plotted against arsenic concentrations vyielding a linear calibration graph.
Determination of AsV was performed by reducing As¥ to As'' by using thiosulfate.
Under the optimum condition, the linear calibration graph in the concentration range of
2-30 ug L't As!""in the absence of Na-DDTC and 0.1-0.6 pg L* As"' in the presence of
Na-DDTC were obtained. The limit of detection of CSV system in the absence of Na-
DDTC and the presence of Na-DDTC were found to be 0.45 pg L't and 0.22 ng L7,
respectively.
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In addition, cyclic voltammetric method was developed for determination of
AsV. It was based on electrochemical reaction of the product formed by the reaction of
arsenate with acidic molybdate at the glassy carbon working electrode. The
voltammograms were recorded with a scan rate of 0.1 V s, scan potential between 0.10
to 0.55 V vs Ag/AgCI reference electrode. Peak potentials were observed at 0.34 and
0.39 V vs Ag/AgClI reference electrode. The peak currents were linearly proportional to
arsenate concentration. The linear calibration graphs were obtained in the ranges of 10-
100 pg Lt 0.05-0.4, and 1-10 mg L AsY with a limit of detection of 6.94 ng L™t AsV.
The relative standard deviations of 11 replicate analyses were 3.72% for 50 ug L™ and
2.71% for 0.2 mg Lt AsY. The developed method was applied for determination of AsY
in water samples. The method had percentage recoveries for the determination of AsY in
the range of 85.6 - 95.4.
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