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Effects of CCN Assimilation and Atmospheric CO,(g) Absorption
on Cloud Droplet Acidification
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ABSTRACT; Almost all cloud droplets are formed by heterogeneous nucleation, i.e., by condensation of
the atmospheric water vapor onto hygroscopic aerosol particles as (NH,),SO, called cloud condensation
nuclei (CCN). During cloud droplet formation, (NH,),SO, dissolves to break up into ions in condensed
water. On the other hand, atmospheric gases as CO,(g) are absorbed concurrently. Dissolution of CCN and
absorption of CO,(g) may interact each other through aqueous chemical reactions and, therefore, the
resultant acidity of cloud droplets are different from those caused by CCN and CO,(g) separately. In order
to investigate the interactive effects on cloud droplet acidity a mathematical model has been constructed
and made some numerical simulations. Calculations show that, at low temperature (less than about 10
degree Celsius), the higher the CCN concentration, the lower the cloud droplet acidity becomes. This
means CCN acts as a buffer with CO,(g) acidification at low temperature.
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Table 1. Values of Equilibrium Constants at 25 C.
KSP KS] KS2 K‘\O K’\ K("OZ KCI KCZ KW

1.82 1000 1.02x107 57.6 1.81x10° 3.41x107 4.30x107 4.86x10™ 107

Table 2. Variations of cloud droplet radius, CCN concentration and pH with number density.

CCN number density Droplet radius CCN concentration Droplet acidity
N a Cis pHat25C
[cc] [wm] [mol/L] [-]
1 8.81 1.96E-02 5.56
10 6.07 5.98E-02 5.51
100 4.16 1.86E-01 5.48
(Hy Hy ) = (Ko, RT,K , RT) ‘ (19)
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