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Characterization of chemical dynamics of new particle formation based on the
development and application of novel collection method for ultra-fine aerosols

Matsuki, Atsushi
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The chemical speciation of nanoparticles is technically challenging because
of the minute particle mass. There is a constant need for more effective collection method and
sensitive chemical analysis, which can detect and resolve the chemical evolution of the
nanoparticles in the atmosphere. This study proposed a novel technique that employs the SERS
(Surface Enhanced Raman Spectroscopy) substrate as the sampling substrate of a condensational growth

tube (CGT) sampler. This new experimental setup ensures simultaneous inertial sampling and SERS
pretreatment of individual nanoparticles. Based on the successful detection of the peaks
corresponding to sulfate v(S042-) and organic v(C-H) modes, our proposed method showed sensitivity
high enough for detecting major chemical components from individual nanoparticles as small as 20 nm.
This can be a significant step forward in our pursuit of developing the more sensitive chemical
analysis.
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