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Effect of Calcium Sulfate and Ammonium Sulfate Aerosol on
Secondary Organic Aerosol Formation
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Abstract Secondary organic aerosol (SOA), resulting from atmospheric photochemical reactions, is a ma-
jor contributor to fine particulate matter (PM) in urban and rural areas. The objective of this study is to ex-
amine whether and how highly concentrated inorganic aerosols affect SOA formation. The experiments were
conducted with irradiated m-xylene/NO,/air mixtures in the presence of dry CaSO, and (NH4),SO, seed
aerosols in a 2 m® smog chamber. The results indicate that SOAs are generated in m-xylene/NO,/air mixtures
upon ultraviolet light irradiation, and the SOA yields can be fit to a one-product model. The presence of
CaSQ, aerosols in the system was found to have no effect on SOA yields. However, the presence of
(NH,4),SOy4 aerosols increased the semivolatile organic compound production by 36%, which may be attrib-
uted to the weak acidity caused by the interaction of (NH4),SO4 with water-contained organic material. The
outcome of this work can help better understand the SOA formation mechanism, especially in some Chinese
big cities experiencing serious PM pollution. Furthermore, the effect of (NH4),SO4 on SOA formation could
be integrated into current air quality simulation models and help improve the accuracy of the model predic-
tion results.
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Figure 1 Schematic of the smog chamber system
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Table 1 Experimental conditions and results of m-xylene photooxidation (30 ‘C, 60% RH)

HC, NO, NO, PM, HCy/NO, o AHC M,
No. 3 3 B Seed type 3 3 I T, 5 3

(gm’)  (ugm’)  (ngimd) (um¥em’)  (ugem (ugem D) (ugmd)  (ug/m’)
Al 3920 87 141 — 0 17.2 1170 66 0.056
A2 5389 123 198 — 0 16.8 1366 92 0.067
A3 7434 165 257 — 0 17.6 1670 122 0.073
A4 10713 220 368 — 0 18.2 2314 191 0.083
B1 5201 122 192 CaSO, 51 16.5 1358 89 0.065
B2 4996 104 163 CaSO, 16 18.7 1234 67 0.054
B3 8668 201 326 CaSO, 43 16.4 1951 148 0.076
B4 12395 280 442 CaSO, 73 17.2 2511 201 0.080
C1 3941 84 124 (NH,),SO, 43 18.9 1144 93 0.081
C2 3933 83 120 (NH4),S04 48 19.3 1119 97 0.086
C3 7425 157 261 (NH4),S04 57 17.8 1712 179 0.105
C4 9044 212 331 (NH4),S04 57 16.6 1990 217 0.109
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Figure 2 Variation of m-xylene and aerosol mass concentration

with time
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Figure 3 Change of particle size distribution during the reaction
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