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Vaporization of water by molecular dynamics simulation
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Shota Yanagisawa, Yosuke Kataoka
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Liquid-vapor interface of water is simulated by molecular dynamics. Vapor pressure is

obtained by NEV and NTV ensemble simulations.
1300.

Typical number of molecule in the unit cell is
Average density of the unit cell is close to the observed critical density.

Surface tension

divided by thickness of the interface is also estimated to calculate the temperature where surface

vanishes.

The calculated results are compared with macroscopic experimental ones.
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Fig.1 Phase diagram of water. [1]
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Fig. 2 Initial configuration of water.
a) 1900 molecules (exp-1).
b) 1300 molecules (exp-2).
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Fig. 3  The plot of molar potential energy vs.

temperature for water.
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Fig. 4 The plot of vapor pressure vs. temperature for
water.
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Fig. 5 Final configuration of water.
a) T=400 K, b) T = 600K, c) T =850K
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Table 1 Number of interface in the configuration

N1900 NEV (exp-1) N1300 NTV (exp-2)
TIK the pumber of TIK the pumber of
the interface the interface

377 2 273 2
395 2 300 2
451 2 400 2
506 2 450 2
550 4~6 500 2~4
592 4~6 550 4~5
634 6~9 600 6~8
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Fig.6  The plot of (Surface tension)/(thickness of
interface) vs. temperature for 1900 molecules of water

(exp-1).
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Fig.7 The plot of (Surface tension)/(thickness of
interface) vs. temperature for 1300 molecules of water

(exp-2).
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Table 2 Critical temperature of water.

Te(minimum) | T¢(maximum)
N1900 NEV (exp®) 676.25K 712.51K
N1300 NTV (exp@) 632.31K 686.16K
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