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Disjoining Pressures of Nanoscale Thin Films on Solid Substrate
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Abstract

The disjoining pressure is an important physical property in modeling the small-scale transport
phenomena on thin film. It is a very useful definition in characterizing the non-continuum effects that are not
negligible in heat and mass transport of the film thinner than submicro-scales. We present the calculated
values of disjoining pressure of He, Kr and Xe thin films absorbed on graphite substrate using Molecular
Dynamics Simulation (MD). The disjoining pressure is accurately calculated in the resolution of a molecular
scale of the film thickness. The characteristics of the pressure are discussed regarding the molecular nature of
the fluid system such as molecular diameter and intermolecular interaction parameters. The MD results are
also compared with those based on the continuum approximation of the slab-like density profile and the
results on other novel gases in the previous study. The discrepancies of the continuum model with MD results
are shown in all three configurations and discussed in the view point of molecular features.
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Table 1 Potential parameters used in each gas case

Gas |ewks (K) | A | o(A) | e/kg(K)
He 16.9 1.21 | 2.57 10.8
Kr 66.6 |1.42 | 3.6 171
Xe 79.5 1.52 14.047 231

Table 2 Reduced units used in simulation
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