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Study on the Formation of Water Molecule-Added Organic lons in Ambient Electron Emission
lonization lon Mobility Spectrometer for Breath Analysis (*Graduate School of Engineering,
Osaka University) OTakae Tekeuchi,! Sayaka Shinomoto,! Yukari Nakai,! Masako Iwamatsu®

Ambient lon Mobility Spectrometry (IMS) is a promising method in breath analysis because
IMS spectrometers can be portable and detect a mixture of volatile organic compounds
simultaneously in tens of milliseconds with high sensitivity. Due to sampling in air, sample
ions often form water molecule-added cluster ions, making analysis difficult. In order to predict
IMS spectra theoretically, optimized geometries and Gibbs free energies of all possible ions to
be produced were calculated with DFT at the M06-2X/6-31++G(d,p) level using Gaussian 16
and GRRM 14 programs. Collision Cross Sections (CCS) of all possible ions were calculated
in the classical trajectory method using MOBCALZ2019 program. Calculated CCS and drift
times (Tq) were consistent with experimental values. The consecutive reactions took place in
ambient air. The major ion O, ~ was formed by an electron attachment reaction.
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