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Abstract The heterogeneous uptake coefficients () taken from recent laboratory studies are analyzed in terms of
aerosol sample, experiment method, and analysis method. The reference y which are theoretically more suitable for

Asian dust aerosol are derived and applied in a regional air quality model to represent heterogeneous reactions of dust
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aerosol in East Asia. In order to explore the sensitivity of model results to ¥ values, two sensitivity experiments,

namely T-up (upper limit) and T-low (lower limit), are conducted based on the upper and lower limits of y values

for four gaseous species (HNO;, N,Os, O;, and SO;). T-rh experiment is also conducted to investigate the influ-

ence of relative humidity on y values for HNO; and N; O5. Model results using reference y values are generally better

than those using upper and lower limits of ¥ values in comparison with observations. This study also shows that it

would be more reasonable to take y as a function of relative humidity than to take it as a constant. Through hetero-

geneous reactions, dust aerosol can make the average concentrations of SO,, NO,, and O decrease by 3. 44%.,

5.92%, and 1. 75%, respectively, while those of sulfate and nitrate increase by 5. 22% and 23. 25% below 3 km

within the model domain, showing heterogeneous reactions exert more influence on aerosols than gases. The per-

centages could be changed when using different ¥ values, especially ozone and nitrate. The model results of ozone
and nitrate can differ by 13. 4% and 10. 1% between T-up and T-low.

Key words East Asia, dust aerosol, heterogeneous uptake coefficient, heterogeneous reaction
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Table 1 The sources of the heterogeneous uptake coefficients and their values in the model
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H,O;  1X107* / / / / / W27 0.3%  Bian and Zender (2003), Phadnis
and Carmichael (2000), Zhang and
Carmichael (1999)
HNO; 1xX1070  L7X1070  1xX107°% BEwmfrd T Sk JUrRmER w82 6% Seisel et al. (2004), Hanisch and
SN =VN Crowley (2001), Vlasenko et al. (2006)
HO, 1X107! / / / / / b2y 9% Bian and Zender (2003). Phadnis
and Carmichael (2000), Zhang and
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N,O; 2.2X102 2X101 3X1073 RSN B JUMETmH P 0.3%  Karagulian et al. (2006) ., Wagner et
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Table 2 Change percentages of pollutants’ concentrations below 3 km in the model domain
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