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DEVELOPMENT OF ONLINE PHOTOCATALYST-ASSISTED OXIDATION AND REDUCTION DEVICE FOR THE DIFFERENTIATION OF SELENIUM SPECIES BY COUPLING WITH HPLC AND ICPMS
Yun-ni Tsai & Yuh-chang Sun
Department of Biomedical Engineering and Environmental Sciences, 
National Tsing Hua University, Hsinchu, Taiwan R.O.C
E-mail: ycsun@mx.nthu.edu.tw
Selenium is of considerable interest in human nutrtion and health because of its dual role as toxicant and essential trace nutrient. It is of great important to develop a method which is able to determine the concentration of different selenium species in biological fluid. To expand the analytical capability, in this study, we reformed our pervious design and process by integrating the alternative photooxidation characteristic of nano-TiO2 into the interfacing device to convert both inorganic and organic selenium-containing species to gaseous products that are favor for ICP-MS determination.
To enable the applicability of our proposed method in the metabolism of selenium, three common-seen selenium containing species, named selenite, selnate and selenomethionine, were selected as target species in this study. To separate the analyte species, an anion-exchange column was employed. After the chromatographic separation, the effluent was first on-line mixing with Degussa p-25 TiO2 suspension and irradiating UV through a PTFE coil to oxidize three selenium species into selenate. Subsequently, HCOOH was injected into the sample stream which serves as hole scavenger to reduce the selenate ion into volatile hydride species accompanying with the UV irradiating through another photoreduction coil. Under the optimized conditions described above, similar analytical sensitivity for three selenium species can be achieved. Meanwhile, the applicability of this online oxidation and vapor generation technique utilizing HPLC-UV/photocatalysis-assisted redox device coupled with ICP-MS for the speciation of three selenium species was examined by the analysis of urine samples.
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