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CHROMATOGRAPHIC DETERMINATION OF SILICON AND PHOSPHORUS AS HETERPOLY ACIDS WITH PRECONCENTRATION 
T.I. Tikhomirova, A.V. Medvetsky 
Department of Chemistry, Lomonosov Moscow State University, Moscow, Russia
tikhomirova-tatyana@ yandex.ru 

Determination of phosphorus and silicon in natural waters is an important problem of ecological monitoring, especially in the surface and underground waters. In this case the content of these elements is extra low. Determination of Si and P at very low level by any instrumental method is a difficult task - the preconcentrating is required, the sorption mode being most effective and easy for automation. Most of methods to determine these elements are based on the formation of heterepoly acids (HPA).

Sorption of a-silicomolybdic acid (SMA) on the Amberlite XAD-7 and XAD-8, silica with chemically bounded quaternary ammonium groups, polyurethane foam (trade marc PUF 5-30) containing oxyethylene polyester links was investigated under batch condition. It was established that the equilibration time does not exceed 20 minutes. Recovery of a-SMA increased with the growth of aqueous phase acidity using all sorbents, except for SiO2-QAB.  The sorption isotherms were well described by the Langmuir equation. The distribution coefficient of a-SMA were 2·103, 8·103, 3·104 and 1·106 см3/g using SiO2-QAB, XAD-8, XAD-7 and PUF 5-30 respectively.

The influence of HPA structure on the sorption efficiency of the XAD polymers was found. It was shown that mixedligand HPA (for example, PVMA - phosphovanadomolibdic acid) are adsorbed worse than double ones. The sorption of double HPC depended on a heteropolyanion charge: terbasic phosphomolybdic (PMA) and arsenicmolybdic acids were sorbed better than quadribasic silicomolybdic acid 

The sorption efficiency of a-SMA under dynamic conditions was decreased in a row SiO2-QAB > XAD-8 ³ XAD-7. Basing on carried out researches to preconcentrating approaches of phosphorus and silicon was offered. It is based on the group sorption of PMA and SMA on Amberlite XAD-8 in a dynamic mode and eluting by acetonitrile. Then Si and P were determined in the organic phase by chromotographic method.

The chromatographic behavior of HPA of silicon and phosphorus was studied by ion-pair high-performance liquid chromatography on the C18  reversed phase in presence of tetrabutylammonium bromide (UV- detection at 270nm ).

Optimal conditions were selected for chromatographic determination of silicon and phosphorus in water in the presence of each other. Detection limits for silicon and  phosphorus are 0,02 and 0,5 (g/l respectively. Calibration plots are linear in the concentration ranges 2 – 200 (g/l. Procedure was used for the analysis of samples of distilled, potable river and seawater.
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