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Vaporization and ionization processes of aerosol particles in a thermal
desorption aerosol mass spectrometer
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Thermal desorption aerosol mass spectrometers (TDAMSs) with electron
ionization are widely used for quantitative analysis of aerosol chemical composition, and the
ionization efficiency of evolved gas molecules from aerosol particles is an important parameter for
such analysis. We performed laboratory experiments by using a custom-made TDAMS to investigate the
key factors affecting ionization efficiency. Ammonium chloride and ammonium iodide were used as test

compounds. The experimental results suggest that the angular distribution of gas molecules could be
an important factor affecting the ionization efficiency. To interpret the experimental results, we
have developed a numerical model for simulating the dynamics of gas molecules evolved from aerosol
particles. The simulation results suggest that the molecular collisions during the earlx stage of
plume expansion could be an important mechanism affecting the observed variability in the ionization

efficiency.
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