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Measurements of heterogeneous reaction rates of NO2 and atmospheric aerosol
particles using single particle analysis
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This study developed single particle spectroscopic method and measured the
heterogeneous reaction rates of NO2 and PM2.5 using the developed method. For the methodology
development, | fabricated an aerosol reaction flow cell, and it was coupled with micro-Raman
spectroscope. Furthermore, a relative humidity control system to maintain the relative humidity in
the flow cell was developed. The heterogeneous reaction experiments were performed as a function of
particle composition, relative humidity, particle size, and particle acidity (=pH). As a result, the

reaction rates are found to be significantly sensitive to relative humidity. They were then
parameterized with relative humidity to obtain a simple equation representing a quantitative
relation between the reaction rate and relative humidity. This parameterization was implemented in
air pollution model to investigate the effect of relative humidity on NO2 reaction.
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