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Molecular Dynamics Simulations of Phase Interface Phenomena

C ) ( )

Shigeo MARUY AMA and Y asutaka Y AMAGUCHI
The University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo

Molecular dynamics simulations of an isolated liquid droplet and a liquid droplet in contact with a
solid surface were performed. Molecular aspects of a liquid-vapor interface were studied from the
simulation of a droplet surrounded by the vapor. Here, the macroscopic characteristics such as
density and pressure profiles and surface tension were estimated to be comparable to the saturated
macroscopic droplet.  On the other hand, aliquid droplet in contact with a solid surface was studied
with an emphasis on the liquid-solid interface.  The contact angle calculated by fitting a circle to the
two-dimensional density profile of the droplet suggested that the over al shape of the droplet could be
determined by the simple energy balance concept. However, there observed the clear layered structure
in the density profile.
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e.SURF: Fig. 1 A snapshot of argon droplet
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Fig. 2 Procedure to generate argon droplets at various
temperatures (N = 864).
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Fig. 5 Sliced view of droplet
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Fig. 7 A snapshot of aliquid droplet on the solid surface.
White: liquid, Gray: vapor molecules.
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Fig. 8 Numerical evaporation and equilibrium of a
1 droplet
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Tablel Calculation conditions and contact angle
0 3 Label enT ST €%sure T N, R Obns Qpot
4 (1079 (A K] [A]
EO 0.309 3.085 1.00 90.0 125 14.7 157.0° 162.9°
El 0.400 3.085 1.29 95.1 134 15.0 135.4° 134.1°
E2 0575 3.085 1.86 94.6 113 17.0 105.8° 101.7°
E3 0.750 3.085 242 944101 19.6 87.0° 87.0°
E4 0925 3.085 299 939 87 30.6 55.2° b55.6°
6 30 70ps S1 0575 2573 1.29 94.2 125 14.8 140.4° 142.3°
2 S3 0575 3.523 242 937114 214 77.9° 76.6°
S4 0575 3913 299 955 86 54.2 36.8° 42.9°
V2 0.468 3.085 1.86 92.2 128 16.7 106.0° 140.6°
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Fig. 13 Travel of the droplet for E2
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Fig. 15 Comparison of density distribution

Table2 Calculations with the 1-D wall potential function. ST
Label enT SNt €'sure T N, R ObNs QpoT o
[10%9] (Al [K] (Al -
WFEO 0.309 3.085 1.00 89.5 113 149 149.6° 153.5° X,
WFE1 0.400 3.085 1.29 91.9 110 15.2 139.1° 142.6° =
WFE2 0.575 3.085 1.86 90.8 101 17.4 105.2° 104.5° ;
WFE3 0.750 3.085 242 948 105 20.2 85.5° 87.9° o 0
WFE4 0.925 3.085 299 942 93 33.0 51.0° 52.2° g
WFS1 0.575 2573 1.29 92.7 115 14.8 149.2° 157.3° ()
WFS3 0.575 3523 242 914 96 20.3 84.2° 81.6° ‘_E
WFS4 0575 3913 299 90.7 75 53.6 36.8° 44.9° 1=
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Fig. 19 Comparison of density distribution.
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