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Rapid Determination of Molybdenum and Uranium in Seawater by Flow Injection Analysis Using Spectrophotometric Detection Coupled with On-line Preconcentration 
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Introduction
Seawater contains high concentrations of alkali and alkaline earth metals. Therefore, analysis of seawater for trace elements usually requires the use of a selective separation method for analytes to remove interferences from the major elements.　In this work, molybdenum and uranium were preconcentrated with commercially available chelating resin, Nobias Chelate PA-1 [1] and homemade amidoxime-impregnatd resin, respectively, prior to their spectrophotometric detection.
Experimental and Results

Molybdenum: A 5-ml aliquot of a seawater sample adjusted to pH 3 was injected into the carrier solution (0.1 M HCl-0.1 M ammonium acetate) and passed through a chelating resin column (2.1 mm i.d. × 100 mm long) to collect molybdenum on it.  Molybdenum adsorbed on the column was eluted with 2 M HCl and merged with a reagent solution (bromopyrogallol red, benzyldimethyltetradecylammonium chloride, and ammonium acetate).  The formed Mo-BPR complex was monitored by measuring its absorbance at 615 nm.  The detection limit (3σ) was 0.5 ng/ml and sample throughput was 8 per hour.  The analytical results obtained for real seawater samples by the proposed method were 11.4±0.2 ng/ml and 12.0±0.1 ng/ml (n=3).  The recovery obtained by adding 5 ng/ml of molybdenum to real samples ranged from 99 to 102%. 
Uranium: An aliquot (ca. 10 mL) of seawater sample adjusted to pH 5.5 was injected into the analytical system and uranium was adsorbed on the column packed with styrene-divinylbenzene copolymer resin (Bio-Beads SM-2) impregnated with dodecylamidoxime.   Uranium was then eluted with 0.01 M HCl and detected spectrophotometrically after the reaction with Chlorophosphonazo III.   Interference from calcium was masked with cyclohexanediaminetetraacetic acid added to the Chlorophosphonazo III solution.  The sample throughput, the detection limit (3σ), and the concentration factor were 23 per hour, 0.13 ng/ml, and ca. 20, respectively, when the sample injection volume was kept at 10 mL.  Typical R.S.D. was less than 4 % at the level of ca. 2 ng/mL. The proposed method was applied to the seawater samples collected off the Boso peninsula, Japan and the uranium concentration was found to be ca. 3 ng/mL, which is close to the literature data.   The yield of the recovery test ranged from 95 % to 99 %.
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