LIRS - 03% - 5024 - 2026 £ 03 A DOT: https://doi.org/10.12349/cta.v3i2.10244

Application of ICP Analysis Technology in the Detection of
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Abstract

The accurate determination of trace amounts of iron, manganese, lead, and silicon in gasoline is of significant importance for fuel
quality control and engine performance evaluation. However, spectral and non-spectral interferences caused by the complex organic
matrix severely limit the detection accuracy. In this study, inductively coupled plasma optical emission spectrometry (ICP-OES) was
employed, combining matrix matching and standard addition methods to correct matrix effects. Additionally, improvements in radio
frequency power, atomization gas flow rate, and internal standard elements were applied to compensate for signal fluctuations and
enhance analytical stability. Sample pretreatment involved a combined approach of dilution and microwave digestion, along with
the selection of characteristic spectral lines and interference correction algorithms, effectively overcoming C: band spectral overlap
and inter-element cross-interference. The results show that the method detection limits for Fe, Mn, Pb, and Si were 0.8, 0.5, 1.2, and
2.0 pg/L, respectively, with spiked recovery rates between 95% and 105%, and relative standard deviations below 5%. This method
achieved simultaneous and accurate determination of multiple elements.
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