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Development of an online analysis method for measuring refractory sulfate and
organic aerosols

Takegawa, Nobuyuki
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Sulfate and organic compounds contribute to the major fraction of fine
particle mass in the atmosphere. We have developed a novel particle mass spectrometer to measure
non-refractory and refractory sulfate and organic compounds (rTDMS). Aerosol particles introduced
into a vacuum chamber are collected on a cup-shaped graphite particle collector. A focused carbon
dioxide laser coupled with the graphite collector enables a high desorption temperature (~1200 K).
The temporal profiles of ion signals associated with increases in the temperature of the graphite
collector were analyzed to separately quantify non-refractory and refractory sulfate compounds. We
have also proposed a new method to quantify sodium and potassium salts (nitrate, chloride, and
sulfate) using the rTDMS. The laboratory experiments demonstrated the proof of concept under
well-controlled conditions. Further modifications are needed to deploy the rTDMS for ambient
measurement of sea salt particles.
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