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Effect of Ammonium Sulfate Aerosol on the Photochemical Reaction of Toluene/

NO, /Air Mixture
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Abstract: The effect of ammonium sulfate aerosol on the photochemical reaction of toluene/NO, /air mixture was evaluated with Tsinghua Smog
Chamber faxility. The results indicate that the presence of concentrated preexisting ammonium sulfate aerosol shortens the time to reach
maximum PM Cparticle matter) concentration and increases the aerosol yield of toluene. And under the presence of high concentrated
ammonium sulfate aerosol seed, the concentration of aerosol does not have significant effects on NO,» NO and O; variation, but affects the
formation of secondary organic aerosol ( SOA). The SOA yield increases with the increasing initial ammonium sulfate seed concentration
(<160 pg*m ™). From the minimum 7.2% to the maximum 11.7% > the percentage increase of SOA yield is more than 60% .
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Fig.1 Schematic of the Tsinghua Smog Chamber (TSC)
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Fig.2  Deposition rate constant (k) of particle as a function

of its diameter (d,) in logarithm coordinate
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Fig.3 Time variation in the gas and the aerosol concentrations

during UV irradiation of a toluene/NO, /air mixture
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Table 1  Experimental conditions and results (toluene with ammonium sulfate aerosol)
B 2005-11-17 2005-09-30 2005-11-15 2005-10-18 2005-10-23 2005-10-26
[PMIy/ pgem™3 0 47 63 95 139 151
[PM ]y /L e cm =3 0 23 206 28 726 40 643 49703 43 487
[No, ]y x10-¢ 0.30 0.30 0.30 0.30 0.30 0.30
[HC], x10°¢ 1.77 1.78 1.76 1.78 1.82 1.73
[NO, g x 1076 0.04 0.04 0.04 0.04 0.04 0.04
[05]m x10°° 0.32 0.30 0.31 0.32 0.31 0.29
[0 ],n/toh™! 3.5 3.5 3.5 3.5 3.5 3.5
[pPM],,. /toh~! 4.3 3.9 3.9 3.9 3.4 3.9
AHC, x 107° 0.37 0.34 0.35 0.31 0.29 0.33
AMo/pgem™> 99 112 116 135 122 116
R, 0.76 0.78 0.78 0.78 0.79 0.77
FEE % 7.22 8.81 8.83 11.7 11.4 9.54
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ammonium sulfate aerosol seed
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