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A Microscopic Formulation of the Condensation Coefficient
for Molecular Scale Interface Transport Phenomena
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We are proposing a new formulation on the condensation coefficient of vapor molecule at liquid-
vapor interface based on molecular dynamics (MD) studies and transition state theory. The equation
is a function of translation energy of incident vapor molecule and surface temperature, which
indicates that the condensation probability is not uniform for all incident molecles but is dependent
on the kinetic situation during the surface-interaction. The dependence of the condensation
coefficient on the translation energy plays an important role in the temperature profiles. The
transition state theory gives us the general-expression of the condensation coefficient theoretically
and it is found that MD data for argon, water and methanol agree with the theoretical expression

very well. We should use the formulation instead of the conventional coefficient giving uniform
value.
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Table 1 Parameters (a, B ) and mean value of condensation
coefficient obtained by MD simulations.

T[K] a B g,
Argon (L-J model)”
84 0971 0.086 0.929
%0 0.935 0.220 0.832
102 0923 0.299 0.785
120 0.750 0.388 0.605
130 0.685 0.554 0.495
Water (SPC/E model)®”
330 0.990 0.058 0.961
450 0967 0.280 0.832
474 0.961 0337 0.799
500 0.808 0.640 0.549
515 0.750 0.650 0.487
550 0.536 0932 0.286
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Fig. 1 Mean value of condensation coefficient as a function of translational length ratio.
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