obbggobuooobouoobbooobbuobn

Molecular Dynamics Simulation of Nucleation of Liquid Droplet on Solid Surface
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A heterogeneous nucleation of liquid droplet on a solid surface was simulated by the molecular dynamics method. Argon
vapor was represented by 5760 Lennard-Jones molecules and surface was represented by one layer of harmonic molecules with
the constant temperature heat bath model using the phantom molecules. The potential parameter between solid molecule and
vapor molecule was changed to reproduce various wettability. After the equilibrium condition at 160 K was obtained,
temperature of the solid surface was suddenly set to 100 K or 80 K by the phantom method. The observed nucleation rate
was not much different from the prediction of the classical heterogeneous nucleation theory.
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Fig.1 Simulation system.
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Table1l Calculation conditions.

L abel EINT o Twall Tave ‘J?'m_ ‘J_th B

[x10% ] | [deg] | [K] | [K] | [em?®sY] | [em®s]
E1l 0.426 | 1354 | 100 | 108 | 6.52x10%° | 4.86x10%
E2 0.612 | 105.8 | 100 | 114 | 3.45x10% | 4.47x10%
E3 0.798 | 87.0 | 100 | 120 | 5.76x10% | 5.54x10%°
El-L | 0426 |1354| 80 | 111 | 3.96x10% | 2.23x10%
E2-L | 0612 |1058]| 80 | 126 | 1.41x102 | (10
E3-L | 0798 | 870 | 80 | 129 | 2.96x10% N-A
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Fig. 3 Snapshots of clusterslarger than 5 atoms for E2.
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Fig. 5 Cluster formation free energy.
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Fig. 6 Temperature distribution during nucleation period.
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