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A NOVEL COUMARIN BEARING CALIX[4]ARENE HYDROXAMIC ACID FOR LIQUID–LIQUID EXTRACTION, SEPARATION, PRECONCENTRATION AND  DETERMINATION OF VANADIUM BY SPECTROPHOTOMETRIC AND ICP-AES
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In the present investigation a simple, selective, and sensitive method for the solvent extraction behavior, trace determination of vanadium(V) from hydrochloric acid solutions (6M) in food and biological matrixes, using a new reagent 25,26,27,28-Tetrahydroxy-11,23-dinitro-5,17-bis(N-hydroxy-N-carboxycoumarin)calix[4]arene hydroxamic acid (CCHA) is described and the vanadium transportation is studied. The influence of concentration of reagent, HCl molarity, shaking time, solvent, diverse ions, and temperature on the distribution constant of vanadium examined. The vanadium(V)–CCHA complex is violet in color having λmax  510 nm with molar absorptivity of 7.96 х 105 Lmol-1cm-1. The complex obeys Beer’s law in the range of 3.2–64.0 ngmL-1. It was found that 10mL solution of CCHA (1 х 10-3 M) in chloroform is quite adequate for the quantitative extraction of vanadium. The vanadium was extracted in the presence of large number of competitive diverse ions at 6M HCl and none of them affected the absorbance of vanadium–CCHA complex. Transport experiments were performed by taking vanadium as source phase, CCHA a carrier, and HCl as a receiving phase. 

To check the authenticity of our proposed method, vanadium was determined in food, oil, vegetable, biological, and environmental was determined and the results obtained are in good agreement with the certified values. Vanadium was preconcentrated and recovered from sea water by extraction system. The CCHA–Vanadium(V) complex which is in chloroform was directly inserted into plasma for ICP-AES measurement, which increases the sensitivity by 50 folds and obey Beer’s law in the range of 50–1200 pgmL-1 of vanadium(V). The method is applied for determination vanadium in real standard samples, sea water, and environmental samples.
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