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Calculation of Tangential Pressure Distribution at Vapor-Liquid Interface
by Using Extended Virial Theorem
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Polymer electrolyte fuel cell (PEFC) is widely applied for electric-generating devices such as fuel-cell car and co-
generation system. Mass transport problem in PEFC is important issue for its performance. Since thermodynamics and
fluid dynamics cannot deal with the nonequilibrium field at vapor-liquid interface in catalytic layer of PEFC, molecular
level approach such as molecular dynamics is required. Local pressure and surface tension are fundamental physical

quantity in vapor-liquid interface. However, virial theorem cannot give local pressure in non-uniform system. In this

study, we suggest novel calculation method for tangential pressure distribution at vapor-liquid Interface by using

extended virial theorem. Molecular dynamics simulation in argon vapor-liquid two-phase system under the periodic

boundary condition are executed to confirm the validity of our method. Results show that local pressures in bulk vapor

and liquid agree with saturated vapor pressure and surface tension given by tangential pressure distribution is close to its

experimental value.
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Fig. 1 Schematic of calculation of tangential pressure distribution.

Fig.2 Molecular dynamics simulation of vapor-liquid equilibrium
state between argon liquid and its vapor at 90 K.
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Fig.3 Pressure of bulk vapor and bulk liquid calculated by Eq. (2).
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Fig.4 Profile of tangential pressure calculated by Eq. (4).
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Table. 1 Surface tension
Present study 0.0127 N/'m
Experiment [2] 0.0118 N/m
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