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On the Dependence
of the Condensation Coefficient
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It is concluded that there is as yet no adequate theoretical solution for the size depend-
ence of the condensation coefficient, the Okuyama-Zung approach to this problem
being discounted.
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Several authors-2) have pointed out that the existence of the dependence of condensa-
tion coefficient « on cluster size may be important for the theory of homogeneous
nucleation in supersaturated vapors. Okuyama and Zung® have obtained the relation
between « and the radius of a growing droplet. They concluded that the « values
for very small droplets must be several orders of magnitude lower than for a flat
surface. These authors believed that the decrease of the « values with diminishing
droplet size was due to work done in creating a new surface when molecules are
added to a droplet. They expressed this work in terms of the Kelvin—-Gibbs correction
for the evaporation rate from a curved surface. For condensation onto a concave
surface, the Okuyama~Zung theory predicts a value > 1, which is absurd. Moreover,
their theory must have a logical consequence that the evaporation coefficient «,
for a convex surface is larger than for a plane one, and therefore for a convex surface
we must have «, > «, which is inconsistent with the detailed equilibrium principle.

Thus, the Okuyama-Zung approach to this problem is erroneous; there is as yet
no adequate theoretical solution for the size dependence of the condensation coeffi-
cient.
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