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Atmospheric aerosols play important roles in global environmental problems including air
pollution and climate change. Quantification of aerosol particles with diameters smaller than 0.1
microns (PMO.1) is a key issue to assess the health impacts of aerosols and to improve our
understanding of the formation process of aerosols. The purpose of this study is to develop an
online analysis system for measurements of chemical composition and number concentrations of PMO. 1
aerosols based on a newly developed nanoparticle aerosol mass spectrometer (Nano-MS).

The Nano-MS employs an aerodynamic focusing lens (ADL) to generate particle beam in a vacuum
chamber. Aerosol particles introduced into the vacuum chamber are vaporized by a G0, laser and
subsequent |y detected by a quadrupole mass spectrometer. We have developed a unique structure for
the differential pumping to shorten the flight length of aerosol particles and successful ly reduced
loss of nanoparticles due to Brownian diffusion. We have also designed an alignment tool for the
ADL to improve the stability and reproducibility of the detection

Laboratory experiments were performed to test the detection efficiency for some representative
inorganic (ammonium sulfate, potassium nitrate) and organic (oxalic acid, oleic acid) compounds.
Linearity and size dependence of the detection efficiency were investigated in detail using sulfate
as a test compound. The results demonstrated that the Nano-MS can achieve higher sensitivity for
nanoparticles than accumulation-mode particles. A good |inearity was also found for oxalic acid,
but it is suggested that the quantification of organic aerosols requires further investigation.

A field-deployable condensation particle counter (CPC) has been also constructed for ambient
measurements. The achievement in this study has provided an important basis toward a novel system
for online measurements of chemical composition and number concentrations of PMO.1 aerosols.




