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Equilibrium Radius of Cloud Droplets Competitively Grown on
Cloud Condensation Nuclei Containing Water-Insoluble Dust
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Sadataka SHIBA, Yushi HIRATA and Shunsaku YAGI

ABSTRACT; Asian sandstorm particles called “Kosa”, which are emitted from the desert area of China
and transported to the north pacific countries, can affect the cloud droplet formation. Sorption of the
atmospheric gaseous species on the sand surface during the transport makes a kind of composite CCN. In
order to investigate the effect of sand particles embedded in the composite CCN on the equilibrium cloud
droplet size, numerical simulations are done using the new mathematical model for competitive growth of
cloud droplets. The new model has been constructed based on the physicochemical consideration. The
numerical results with composite CCN composed of kernel water-insoluble sand (quartz) and its coat of
soluble chemicals (ammonium sulfate) show that the larger the kemel sand size, the more the amount of
vapor 1s condensed. That is, sand kemel of compositc CCN makes the net droplet size (exclusive sand)
larger. »
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Solution

Soluble Coat

Comp()Site CCN Insoluble Dust Cloud Droplet

Figure 1. Structure of Composite CCN and Cloud Droplet.
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Table 1. Value of Physical Properties (1)

R Ry o Coat Pw | P v

82.0 8.31X10’ - 75.67 6.108 1.001 1.769 3

3 ) —

atm cm’/(mol K) | erg/(molK) | dyn/cm mb g/em? g/cm
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Table 2. Value of Physical Properties (2)

Le 1 M Cow Cpv Cpa de
597.3 273.15 132.0 1.00 0.45 0.24 0.19
cal/mol K g/mol cal/(g ) cal/(g ©) cal/(g C) cal/(g C)
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Figure 2. Thickness of Soluble Coat and Insoluble

Dust Size.
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Figure 4. Normalized Mass of Condensed Vapor and

Insoluble Dust Size.
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Radius of Insoluble Dust » (cm)

Figure 3. Cloud Droplet Size and Insoluble Dust
Size.
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Figure 5. Total Mass of Condensed Vapor and
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