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Determination of Total Phosphorus in Farmland Soil by Inductively Coupled Plasma Atomic

Emission Spectrometry
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Abstract: The determination of total phosphorus in soil using inductively coupled plasma atomic emission spectrometry
(ICP-AES) offers advantages such as high sensitivity and simple operation. However, for a broader range of soil types,
corresponding industry standards have not yet been established. In this study, referring to the two sample pretreatment
methods outlined in LY/T 1232-2015, cultivated soil standard reference materials were selected as samples. The traditional
acid digestion method was optimized into a combined digestion system using nitric acid-hydrochloric acid-hydrofluoric acid-
perchloric acid. The alkaline digestion method involving sodium hydroxide fusion was used as a control for a systematic
comparative study of the two pretreatment approaches. A method for the determination of total phosphorus in soil was
established, employing the nitric acid-hydrochloric acid-hydrofluoric acid-perchloric acid digestion system followed by ICP-
AES measurement. The method detection limit is 0.002 mg/kg, with a lower limit of quantification of 0.008 mg/kg. The
relative errors of the measurement results range from -0.16% to 1.84%, and the relative standard deviations are between 0.8%
and 2.1%. This method enables the complete decomposition of total phosphorus in soil. The precision and accuracy of the
method meet the requirements of testing specifications, thereby expanding the application scope of the ICP-AES method in the
determination of total phosphorus in soil. Given its simplicity of operation and precise results, this method can significantly
expedite the analysis of total phosphorus in bulk soil samples, enhance the quality of testing, and holds substantial practical
value in guiding soil fertilization practices.
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