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Application and Uncertainty Assessment of ICP-OES in Quantitative Analysis of Trace
Elements in Compound Phosphate Fertilizers
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[Abstract] Compound phosphate fertilizers contain macronutrients such as nitrogen, phosphorus, and potassium,
as well as trace elements like iron and manganese. Accurate determination of trace element content is crucial for
product quality control. Inductively Coupled Plasma Optical Emission Spectrometry (ICP—OES), with its
advantages of simultaneous multi—element analysis and high sensitivity, has become a mainstream technique for
trace element detection in fertilizers. However, the complex matrix of compound phosphate fertilizers (high salt,
high phosphorus, etc.) introduces spectral, matrix, and physical interferences, affecting the accuracy of results,
and the sources of measurement uncertainty require systematic evaluation. This paper reviews sample
pretreatment, instrument parameter optimization, and interference correction techniques for ICP—OES in the
quantitative analysis of trace elements in compound phosphate fertilizers, and establishes an uncertainty
assessment model to quantify major components. The results show that microwave digestion combined with
internal standard or standard addition methods can overcome matrix interference, while selecting less sensitive
lines can reduce spectral overlap effects. The main sources of uncertainty originate from the preparation of
standard solutions, among other factors.
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