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A Study on the Characteristics of Molecular Motions
on a Liquid-Vapor Interface by a Molecular Dynamics Method

Hye-Min Kim* - Kweon-Ha Park#* - Hyun-Kue Choi*** - Soon-Ho Choit

Abstract : An experimental study of molecular motions on a liquid-vapor interface is
limited due to micro-scale characteristics of a system with an angstrom or a nanometer
size. Therefore, in recent, many studies for micro-scale systems have been conducted by
a computer simulation because it is free from experimental limitations. In this study,
through the molecular dynamic (MD) method, molecular behavior was clarified on a
liquid-vapor interface and a criterion to distinguish between liquid and vapor was
suggested by a potential energy and the number of neighboring molecules. At an
interface, the potential energy of a molecule was increased but the number of
neighboring molecules was decreased when the molecule moved into a vapor region from
a liquid region, and vice versa.

Key words : Lennard-Jones potential (WU =-&2 Zel4), Liquid-vapor interface(Z1AI%),
Molecular dynamics(#259%), Neighboring molecules(¢18¥%2}), Potential
energy(Z8lA o|=x)
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Table 1 Properties of argon

Mass of argon (m) 6.634x10™ kg

Diameter of 10
3.4x10 " m

argon molecule ( 0)

Depth of potential 1
1.67x107° J

well (&)

Table 2 Simulation conditions

Total number of

molecules (N) 1000EA

S

ystem average 100K

temperature (1)

Intermolecular 3 698610

distance (/) m
Quality of mixture (x) 0.05
Time interval (41 0.005ps (=5fs)
Cut-off length (R) 350

vager

{a)} initial state {b} Equilibrium state

Fig. 2 Arrangement of argon molecules
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