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[Abstract] Dimethoate is an important organophosphorus insecticide. The detection of its residue in agricultural
products is related to food safety and human health. Gas chromatography—flame photometric detector (GC—FPD)
is a commonly used method in civilian detection. However, due to the polar characteristics of oxychloride, it is
prone to be strongly adsorbed in the GC—FPD injection system, especially at the liner and quartz wool, resulting in
the "single standard without peak" phenomenon. In this paper, a continuous injection experiment was carried out
using an Agilent7890AGC equipped with a DB—1701 chromatographic column, Ultralnert (5190—2293) splitless
liner, and FPD detector. In the initial stage, no peaks were found when oxygen methoate was directly injected into
five single needles. After the grape substrate was standardized, the peak area increased exponentially with the needle
sequence of the injection and tended to stabilize, and the recovery rate reached 90—108%. After the matrix is
"pre—saturated", a single sample of 10 doses can be injected for stable detection, with a recovery rate of 76—104%.
The fitting analysis was conducted based on the "exponential saturation model", and the results showed that the
limit peak area A of the matrix standard was o =107.22, the saturation rate constant k=2.40, and the
half—saturation and needle sequence ns 0=0.29. The single label (after matrix activation) A % =104.08, k=1.61, ns o
=0.43, and the fitting residual plot indicates that the model is well adapted. These results reveal the
"adsorption—passivation" mechanism of dimethoate in the GC—FPD system, that is, the active sites on the initial
liner surface strongly adsorb dimethoate, and the matrix components can displace or passivate these active sites,

restoring the analytical performance. Based on this, an optimization strategy is proposed: Before sample analysis,
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pre—injection should be carried out using a matrix sample or a low—concentration standard for the sample to be
tested. For formal quantification, the matrix standard or standard addition calibration should be used. By combining
inert liners and splitless pressure pulses to optimize the injection conditions, the quantitative accuracy and method
reproducibility of dimethoate can be significantly improved. This study fills in the key mechanism understanding in
the GC—FPD detection method of oxydimethoate and provides a methodological guide that is simple to operate
and clear in theory for trace pesticide analysis.
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