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Development of condensation growth device of nanoparticles

and its application to aerosol wet sampling
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Abstract

In recent years, it is important to measure the particle number concentration of aerosol,
especially smaller than 10 nm in diameter, in the fields of nanotechnology and the atmospheric
environment, and so on. Also, in order to detect of the airborne viruses, analyze the chemical
components of atmospheric aerosols, and analyze the cell responses of fine particles, the
development of air-liquid interface (ALI) for aerosol wet sampling is important. However, the
size is too small to detect or collect nanoparticles. Therefore, in this study, we focused on the
condensation particle growth due to heterogeneous nucleation and designed two new particle
size magnifiers (PSM) to try to detect and collect particles in liquid.

The PSM designed in this study can precisely control the supersaturation ratio by the
improved evaporator and mixing part. Using the new PSM, nanoparticles smaller than 10 nm
in diameter were grown by heterogeneous condensation of ethylene glycol vapor, and we have
achieved a detection limit (the particle diameter when nucleation efficiency was 50%) of 4.5
nm. Then, on the wet sampling of aerosol, it was found that over 80% of the test particles
(>30 nm) successfully grew into droplets larger than 2.3 pm with water vapor. In addition, by
measuring the mass of particles collected in the liquid by ion chromatography, it was possible
to detect particles with a particle size of 30 nm or more collected in water with a time

resolution of 10 min.
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