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Abstract

The characteristics of ions generated by air ionization and used for charging may have a significant
impact on the measurement of particle size distributions of nanometer-sized particles in indoor
environments. In this study, we analyzed the characteristics of positive and negative ions produced
by ionizing laboratory air using a drift tube ion mobility spectrometer. A large difference was
observed between positive and negative ions in the changes of their mobility spectra with air
temperature. For positive ions, some ion peaks increased while others decreased with increasing
air temperature. In contrast, the mobility spectrum of negative ions was almost unaffected by
changes in air temperature.

Introduction

Nanometer-sized water droplets that can remain stable in air are referred to as fine water. Fine
water released into the air has been reported to increase the water content of the stratum corneum,
suppress transepidermal water loss, and achieve high moisturizing efficiency with a small amount
of water. Accurate particle size measurement is essential to clarify these effects. When
nanometer-sized particles are measured using DMA, charging ion characteristics strongly influence
measurement accuracy. Therefore, this study investigated air ion characteristics using a drift tube
ion mobility spectrometer.

Experimental Setup

Laboratory air was ionized using an Am-241 source, and fine water droplets were charged and
analyzed using a nano-DMA with a Faraday cup electrometer. A drift tube ion mobility spectrometer
with a 58 mm drift length and +2.5 kV applied voltage was used to analyze ion mobility distributions.

Results and Discussion

Introduction of fine water shifted the positive ion distribution peak from 1.19 nm to 1.36-1.46 nm
and increased ion current. Mobility spectra showed distinct behaviors for positive and negative ions,
with temperature-dependent changes observed only for positive ions.

Conclusion

lon mobility characteristics differ significantly between positive and negative air ions, particularly in
temperature dependence. Further analysis using atmospheric pressure ionization mass
spectrometry is planned to identify ion species.

References
Nishimura et al., Skin Research and Technology, 2019.
Ishida et al., 40th Symposium on Aerosol Science and Technology, 2023.



YD FFa—THEICKRERER A A4 > DR

Analysis of the characteristics of the ions generated by air ionization
using the drift tube

(s ) ORIbrS*

(KT A o) BREEAT**, IMERTEN *, Mk, FE L

Abstract
The characteristics of air ionized ions used for charging may have a significant impact on the particle size distribution
measurement of nanometer-sized particles in an indoor environment. We analyzed the characteristics of positive and
negative ions produced by ionizing laboratory air using a drift tube ion mobility spectrometer. A large difference was
observed between positive and negative ions in the change of mobility spectra with air temperature. For the positive ions,
some ion peaks increased and others decreased with increasing air temperature. On the other hand, the negative ion
spectrum was almost unaffected by the increase in air temperature.
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Fig.2 Schematics of the drift tube ion mobility
spectrometer.
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Fig.4 Mobility spectra of positive and negative
ions generated by ionization of laboratory air.
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Fig.5 Mobility spectral change of positive ions
with increasing air temperature.
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Fig.6 Mobility spectral change of positive ions

with increasing air temperature.
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