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Performance Simulation and Optimization Study of a Plate-type
Quadrupole Mass Analyzer

LAI Ming HUANG Dong?> ZHANG Huawei?
CHEN Qiyu? TAN Guobin® CAO Mingxuan!

(1.School of Mechanical and Automation Engineering, Wuyi University, Jiangmen 529020, China  2.Institute of
Intelligent Manufacturing , Guangdong Academy of Science/Guangdong Key Laboratory of Modern Control
Technology, Guangzhou 510070, China 3.Guangzhou Hexin Instrument Co., Ltd., Guangzhou 510535, China)

Abstract: As the application fields of mass spectrometry continue to expand, mass spectrometers are increasingly moving
toward miniaturization and portability. To meet the portability requirements of mass spectrometers for rapid on-site detection scenarios,
a miniaturized plate-type quadrupole mass analyzer is proposed, and parameters such as plate width and thickness are designed. A
multi-physics coupling simulation software is used to analyze the influence of plate width and thickness on ion transmission efficiency.
The effects of the Mathieu parameter a, radio frequency f, and ion injection energy E on the ion transmission efficiency of the plate-
type quadrupole mass analyzer over a wide mass range (10-150 amu) are investigated. Simulation results show that for a mass-to-
charge ratio of 40 amu, the ion transmission efficiency increases with increasing plate width. Within the wide mass range (10-150 amu),
using the optimal parameter combination of plate width W = 10.5 mm, plate thickness H = 2 mm, Mathieu parameter a = 0.17, radio
frequency f = 1.6 MHz, and ion injection energy E = 4 eV, the ion transmission efficiency of the plate-type quadrupole mass analyzer
reaches above 80%. This performance meets the requirements for rapid mass spectrometry detection in applications such as
environmental and soil heavy metal analysis.
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