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Analysis Using Alkaline Potassium Persulfate Oxidation-Ultraviolet
Spectrophotometry
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Abstract : Alkaline potassium persulfate oxidation—ultraviolet spectrophotometry is the mainstream method for
determining total nitrogen in water and wastewater, offering advantages such as simple operation,
low reagent toxicity, high equipment availability, and low detection costs. To further enhance
the applicability and accuracy of this method, this paper systematically analyzes its principles,
experimental design, operational procedures, and application effects. By optimizing experimental
conditions and introducing formaldehyde reagent, the technical bottleneck in measuring water samples
with high ammonium concentrations is addressed. The linearity, precision, and accuracy of the method
are validated. Experimental results indicate that when ammonia nitrogen or nitrate nitrogen is used
as the standard for preparing calibration curves, the correlation coefficients reach 0.9999, and the
measurement results for certified total nitrogen reference materials meet the standards. For wastewater
with high ammonium concentrations, the addition of formaldehyde effectively prevents measurement
deviations caused by ammonium salt volatilization, reducing relative deviations to the range of 1.3%
to 1.8%, with a recovery rate of 93.2% achieved through spiking. This paper provides a technical
reference for standardizing the procedure of this method in determining total nitrogen in various water
qualities through a systematic analysis of its experimental system and application effects.

Keywords : alkaline potassium persulfate oxidation; ultraviolet spectrophotometry; total nitrogen
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