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Abstract

The liquid chromatography-atomic fluorescence spectrometry (LC-AFS) is a highly efficient instrument for elemental speciation
analysis, primarily used for the detection of valence states and compound forms of elements such as arsenic, mercury, selenium, and
antimony. It holds significant application value in environmental monitoring, food safety, life sciences, and materials research. To
ensure the accuracy and reliability of detection data, the instrument’s metrological performance must comply with the requirements
of JJG1151-2025 “Verification Regulation for Liquid Chromatography-Atomic Fluorescence Spectrometry.” However, in practical
calibration processes, factors such as pump flow stability, baseline noise, purity of reference materials, chromatographic column
separation efficiency, and atomizer performance may all affect the accuracy of calibration results. This study systematically analyzes
these sources of uncertainty and quantitatively evaluates key parameters in accordance with JJG1151-2025, with a focus on the
uncertainty contributions of pump flow rate and minimum detectable quantity. The research provides a scientific basis for the
calibration of LC-AFS, contributing to the improvement of data reliability in elemental speciation analysis and offering guidance for
instrument performance evaluation and laboratory quality control.
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