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Development of a new method to determine the HgII-ion concentration in aqueous solutions by fluorescence spectroscopy

Recently more and more attention is focused on the environmental pollution. Several forms of contaminant exist. Our research concentrated on the problem caused by the toxic heavy metal, the mercury. The compounds of the HgII-ion are present mainly in the drinking water, therefore, their decontamination and reduction of their concentration under the value of limit (1.0 μg/l) are really important tasks. The requirements are more and more rigorous thus to ensure the detection of the lower concentration values (ppm, ppb) is needed.
In our research a new method to determine HgII was proposed. The basis of this process is the organic TFLZn dye, which composes the fluorescent complex with ZnII-ion in 2:1 ratio. The HgII-ion can replace this compound from the complex in the course of competition. The formed 1:2 HgII-TFLZn complex is really stable and has no fluorescence. Accordingly during the competition the fluorescence intensity decreases linearly. This process enables the quantitative determination of the HgII-ion concentration. In our experiments the fluorescence spectra of gradually formed 1:2 ZnII-TFLZn complex in the course of titration by dye was measured in 400 to 600 nm wavelength range after extitation at 360 nm. The emission spectra has peak at 495 nm.
In our previous project HgII-ion accumulation of modified bacteria was examined. However, the concentration of HgII-ion of the LB nutrient solution was difficult to measure. Thus, we tried the new method to determine the concentration HgII in these solutions. For that, firstly the LB solution, then the HgII-ion-loaded LB solution was titrated to 1:2 ZnII-TFLZn complex. In the presence of the LB solution the fluorescence intensity increased, but it did not affect the HgII-ion determination.
In summary we successfully developed a new method to determine the HgII-ion concentration by fluorescence measurements in aqueous solutions and also in as complicated solution as the LB broth to 0.080 ppm value.



