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Measurement of Particle Volatility Using Single Particle Aerosol
Mass Spectrometry Tandem Thermodiluter

DAI Shou-Hui'?, BI Xin-Hui*', HUANG Huan'?, ZHANG Guo-Hua', HE Jun-Jie'*,
WU Geng-Chen'” , SHENG Guo-Ying', FU Jia-Mo' , ZHOU Zhen’
" (State Key Laboratory of Organic Geochemistry, Guangzhou Institute of Geochemistry
Chinese Academy of Sciences, Guangzhou 510640, China)
*( University of Chinese Academy of Sciences , Beijing 100049 , China)
*(Atmospheric Environment Institute of Safety and Pollution Control, Jinan University, Guangzhou 510632, China)

Abstract Volatility can influence the lifetime of particles in the atmosphere, and provide useful information
on the formation of secondary aerosol. The previous studies generally utilized thermodenuder (TD) to
investigate the volatility behavior of particles. Using TD, semivolatile species are vaporized at different
temperature , and the vaporized gas is adsorpted by activated charcoal. However, carbon might be emitted from
activated charcoal under high temperature or activated charcoal ageing. In this study, a new method was
developed for the measurement of particle volatility by coupling a thermodiluter system to an online single
particle aerosol mass spectrometer ( SPAMS). Aerosol particles were passed into two different channels, and
then analyzed by SPAMS. Through Channel 1, aerosol particles were heated to different temperature by
heating tube, then non-volatile particles and volatile gas entered into the diluter. After diluting and cooling by
diluent air, the non-volatile particles were analyzed by SPAMS. Through Channel 2, aerosol particles were
analyzed directly by SPAMS without the heating process. Particle volatility was obtained by comparing the
information ( particle size, particle number and mass spectrum) of particles through Channels 1 and 2.
Laboratory tests showed that the diluter could avoid the re-condensation of volatiles to the particles. This
developed method was applied in the real time measurement of individual particle volatility in the spring of
Guangzhou. The results showed that these particles were primarily comprised of highly volatile and moderate
volatile species.
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