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Development of chemical composition analysis for fine air-particulate matters
and application to transboundary air pollution analysis
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Abstract

The concentration and elemental composition of Particulate Matter (PM) are essential indicators for precise assessment
of the atmospheric environment, including estimating the origin of transboundary air pollution events. In some location
there are several biological contaminations on PM, bioaerosol, is also correcting interests among researchers for such
transboundary propagation of the organic compounds. On the other hand, the PM concentrations collected in specific
periods in Japan are generally minimal, and it is not easy to analyze their compositions by existing analytical techniques.
In response to this, we have proposed using focused ion beam analysis techniques and successfully obtained elemental
and chemical compositions of individual filters collected from the atmospheric environment. In this study, we attempted
to extend its application to analyze the characteristics of PM samples collected in specific atmospheric events using various
focused ion beam analysis approaches including particle induced X-ray emission (PIXE) and newly developed analytical
method of ion beam induced luminescence (IBIL). Experimental results suggested that focused ion beams can effectively

extract multiple features from PM samples with limited concentrations.
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Figure 1. Two extracted IBIL spectra of hourly-collected PM
samples obtained at (a) 16:00-16:59, 27" March, 2020 and (b)
22:00-22:59, 27" March, 2020.
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