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Gas phase chemiluminescence detection for ultra-trace field analysis: arsenic and selenium in drinking water and dimethyl sulfide in oceanic and limnological water
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Department of Chemistry, Kumamoto University, 2-39-1 Kurokami, Kumamoto 860-8555, Japan
Gas phase chemiluminescence (CL) is useful and high sensitivity analytical method [1]. However practical CL application is limited other than NO analysis. In this presentation, new applications of CL are explored for analysis of trace compounds in environmental water samples. Analytical targets are dimethyl sulfide (DMS) and dimethylsulfoniopropionate (DMSP) produced in natural waters, and arsenic and selenium in drinking water and power plant wastewater. All measurements are based on vapor generation followed by chemiluminescence analysis (VG-CL). We developed a simple VG method for field use and we don’t need preparation of chemical reagents either conventional air bubbling.
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Dissolved DMS is the biggest sulfur source in oceanic atmosphere and largely affects on its climate. For the DMS analysis, a vapor generator containing 10 mL of sample was simply pressurized by introducing 30 mL air by a plastic syringe, and then a stopcock, placed between the VG and CL cell, was opened to introduce the DMS vapor according to the pressure difference. A CL signal peak appeared with in seconds: the peak was very sharp and DMS could be measured in high sensitivity. Limit of detection was only 0.02 nM (1 ng/L). Dimethylsulfoniopropionate (DMSP) was also measured in the same way after hydrolysis of DMSP to DMS [2].
Arsenic was also analyzed by VG-CL method with conversion to AsH3. Solid reducing agent and solid acid were used in the VG process. In the field, purified water is difficult to obtain and this technique is suitable for analysis outside. Even with the manual operation, very good repeatability and sensitivity were obtained. The VG-CL instrument can be carried out in the field to measure below the WHO guideline level. Analyzed values for polluted river waters agreed well with those by ICP-MS and AFS. Selenium could be measured in the same principle. Though interference from arsenic was serious, we succeeded to separate arsenic and selenium sequentially without any chromatographic procedure. Se is sometimes contained in wastewater from thermal power plant, which is reconsidered as the alternative of atomic power generation, and the new instrument is expected to apply to the monitoring of the wastewater. Se was measured automatically by sequential injection analysis SIA.
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