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Analytical Methods for the Determination of Trace Ion Species
in Environmental Water (Part 2); Instrumental Comparison for
the Determination of Phosphate in Spectrophotometric and Ion
Chromatographic Method

Keiji Gamon and Hiromichi Sawamoro
Laboratory of Chemistry, Faculty of Education

Abstract : Instrumental comparison in spectrophotometric and ion chromatographic method
was described for the determination of phosphate. In the spectrophotometric method, the
phosphate was first. transformed to phosphomolybdic acid with molybdic acid under strong
acidic conditions, followed by reducing with hydrazine sulfate to produce molybdic blue.
The molybdic blue was spectrophotometrically determined at 820 nm. Many kinds of
conditional factors for the two serial reactions were investigated to obtain the optimum
analytical conditions. The linear response range in the relatively low concentration of
phosphate was 0.05 ~ 1.0 ppm. In the ion chromatographic method, which was consisted
of the non-supressor single column type, the phosphate was separated by an anion exchange
column and determined by direct conductive detection. The linear response range in the low
concentration of phosphate was 0.05 ~ 1.0 ppm. A good correlation between the
spectrophotometric and ion chromatographic determination of phosphate at the range of
0.5 ~ 1.0 ppm of phosphaté was observed in the direct instrumental comparison. However,
at the lowest range of phosphate, 0.05 ~ 0.4 ppm, the correlation was not always good.
The present analytical methods were applied to the determination of phosphate in river

water.
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Fig. 1. Effect of hydrazine sulfate concentration

on the molybdic blue formation.
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Fig. 2. Effect of molybdic acid concentration on the molybdic blue formation.
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Fig. 3. Effect of reaction time on the molybdic blue formation.
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Fig. 5. Linearity of phosphate determined by spectrophotometric detection.
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