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Abstract

Ammonia nitrogen (NH;-N) serves as a core indicator for assessing water pollution severity. Although spectrophotometry has become
the standard method for routine ammonia nitrogen determination due to its operational simplicity and cost-effectiveness, traditional
approaches face limitations including stringent color development conditions, weak interference resistance, and insufficient detection
accuracy at low concentrations. This study optimizes the Nessler’s reagent spectrophotometric method by investigating three key
parameters: color development system, reaction conditions, and interference elimination. The optimized protocol features a color
developer ratio of mercury iodide:potassium iodide:sodium hydroxide = 1.0:0.5:2.0, a reaction pH range of 11.8—12.2, color development
temperature of 25°C, and reaction duration of 15 minutes. The interference is eliminated using a combined potassium sodium tartrate-
EDTA masking method. The optimized method demonstrates a linear range of 0.02-2.0 mg/L, a correlation coefficient R? = 0.9998, a
detection limit of 0.005 mg/L, a recovery rate of 95.2%—103.6% for spiked samples, and a relative standard deviation (RSD) <2.1%.
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