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ACIDIFICATION OF CLOUD DROPLET DUE TO SO,(g) ABSORPTION IN PERIOD OF
CONDENSATIONAL GROWTH WITH WATER VAPOR
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In order to investigate the acidification of cloud droplets due to rainout (in cloud scavenging) of air
pollutants, the characteristics of the acidification of the growing single cloud droplet by the rainout of SO,(g)
are simulated numerically with use of a mathematical model. The mathematical model is constituted from the
conservation equations, the state equation for ideal gas and the equation of drop-phase chemidal reactions.
(NH,),S0y is selected forthe cloud condensation nucleus (CCN), whichis produced from NH;(g) and SO,(g)
via gas-phase chemical reaction in the atmosphere. With use of the model non-steady pH, droplet radius,
temperature and concentrations of chemicals are simulated. The major driving force for both ofthe droplet
growth and the absorption of SO,(g) is the difference of the concentration of (NH4).SO, between droplet and
water vapor. It is shown that the salt concentration of CCN controls rainout of pollutants, although littleis

known about rainout compared with washout (below cloud scavenging).

Key Words: Acid rain, Cloud condensation nuclei, Cloud droplet, Mathematical model, Rainout of
sulfur dioxide, Water cycle, Water vapor pressure.
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