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Abstract

In this study, the most suitable sampling methods for the bimodal mass distribution characteristics and individual particle
analysis of atmospheric aerosols were investigated. Samples collected in Quartz, Teflon, and Nuclepore filters were analyzed
for individual particles using scanning electron microscopy with an energy-dispersive X-ray spectrometer (SEM/EDS).
Then, the pore diameter of the filter and the collection flow rate were determined using the theoretical collection efficiency
calculation formula for two-stage separation sample collection of coarse and fine particles. The Nuclepore filter was found to
be the most suitable filter for identifying the physical and chemical characteristics of atmospheric aerosols since it was able
to separate the sample and count the different sized particles better than either Quartz or Teflon. Nuclepore filters with 8.0
um and 0.4 um pores were connected in series and exposed to a flow rate of 16.7 L/min for two-stage separation sampling.
The results show that it is possible to separate and collect both coarse and fine particles. We expect that the proposed
methodology will be used for future individual particle analysis of atmospheric aerosols and related research.
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Fig. 1. Two-stage separation capture of PMo using URG air
sampler.
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Table 1. Two-stage separation collection case and PM concentration

Two-stage sampling PM;o (ug/m’) PM; 5 (ug/m") Air quality
Ist 21. Feb. 19~20 45 24 Moderate
2nd ‘21. Mar. 29 814 141 Very unhealthy (Asian dust)
3rd 21. Apr. 13~14 18 8 Good
* PMio, PMy5 : concentration at air quality station
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Fig. 2. Filter background and observation of collected particles.
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Fig. 3. Collection efficiency by pore size and collection flow rate of Nuclepore filter
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Fig. 4. Two-stage separation sampling according to PM;q concentration (1st~3rd).
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