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Investigation on Secondary Formation of Fine Particles Related to Autoexhaust
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Abstract

Atmospheric aerosols are important for their effects on global climate change and human
health. Volatile organic compounds emitted from mobile and natural sources into the atmosphere
change through photochemical reactions into lower vapor pressure compounds, these compounds
condense and produce aerosol. In this study, formation of secondary organic aerosol from toluene
(as anthropogenic VOC) and isoprene (as biogenic VOC) was investigated using a 2.1 m3 smog
chamber. In order to elucidate the effect of relative humidity on generated aerosol growth, toluene
and mixtures of it and isoprene were irradiated for 6 hours. These results for photochemical
reaction suggest that the relative humidity affects on the composition and growth of secondary

generated organic aerosols.
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Fig. 1. Schematic diagram of the smog chamber.
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Table 1. Chemicals

Carrier gas (He) 2.7 ml/min

Make up gas (N») 40 ml/min
Air 400 ml/min

Hydrogen 30 ml/min
Injector temperature 180 °C
Detector temperature 250 °C

Initial temperature 50 °C

Initial holding time 0 min
Final temperature 200 °C
Final holding time 2 min

Temperature 40 °C/min
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Table 2. The condition of hydrocarbon analysis

for GC-FID
Chemicals Grade Company Object
102
NO gas Takachiho-syohji Experiment
ppm/N2
102
NO: gas Takachiho-syohji Experiment
ppm/N2
> Carrier gas
He gas Suzuki-syohkan
99.99995 % for GC
>
H: gas Suzuki-syohkan Analysis
99.999 %
> Make up
Nz gas Suzuki-syohkan
99.999 % gas for GC
Wako Chemical
Toluene o pure Experiment
Industries
Wako Chemical
Isoprene 95% Experiment

Industries
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