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Vapor-liquid phase equilibrium of carbon dioxide
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The vapor-liquid phase equilibrium of carbon dioxide is studied by molecular dynamics simulation. The number
of molecule in the unit cell 1100 and NTV ensemble is used. The assumed potential function is Dreiding. The vapor
pressure is obtained and compared with the macroscopic data. The surface tension is estimated to see the temperature

where the interface vanishes.
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Fig.1 The experimental phase diagram for carbon
dioxide[2]
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Fig.2 The plot of molar potential energy vs. density for
carbon dioxide at 30K.
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Fig.3 The stable configuration of carbon dioxide crystal
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Tablel Simulation conditions.

condition 0) | ©)
software Materials Explorer 5.0
density 0.218709g/cm’ 0.22g/om’
number of molecule 436 1100
ensemble NTV
the total number of steps 2000000
time step 1fs
potential function Dreiding
temperature 194.7~304.1K

INHDOEETTYI 2L — 3 U &2f7\, CO,
OFRMEIES), AKJEHRERD T,

ARRE Py OFBEFEEZLUTICHRRD, v Ia2b
— g U THELNLEADES P X, FiE z il
WEERFENHDHDT, KEIENOEEEZIT DT
B, WOXDALY ST,

35

P,=P+P,—(P+P,)/2

3)
%zﬂ%R+HV2

ZZTPX, Py, PZIZENT VY VOETH D,
DTEFEOE =X —EHIH D, vIEREES
FNIREDOEETH S,

SHEROYME EIL, £IEERD7 B bRED
WEREMEED LD FICKEE AL ZBED &b
YER% L7z, Fig4 1274,

[/ C0207154.7 - Materials Explorer = ]
F7AME) WMRE) BRY) EFUAIM) S=aL-al45) HRE) Y-uD AT
DEEE S shnxaw OB
40 e e rad BHE
A MeE+BH S~ s AAFa AR S
T ] MOUN BTN
Hktaan
a WIDEN [(A]  Aphs G0D000  [dee]

oeam g

b MIBEN [(A] Bets SO0000  [deg]
& MOTBH (Al Gamms 00000  [dee]

EFCARROIE AR
ER(D)

(] fefemend]

ERORTLARN

kv

LT e L EFEY | 0.21870% g/cm**3

Fig.4 The initial configuration of the cell
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Fig.5 Surface tension is divided by interfacial

thickness as a function of temperature for Dreiding
carbon dioxide model.
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Fig.6 The vapor pressure of carbon dioxide as obtained
from experiment, and the computer simulations of this
work for the Dreiding model.
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Table.2 Thermodynamic quantities of carbon dioxide as
obtained from experiment at critical point and the
computer simulations.
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Fig.7 The plot
temperature for carbon dioxide

of molar internal energy vs.
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Fig.8 The final configuration of carbon dioxide
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TIME = 2.000000e+003 ps

2

kv

Fig.9 The final configuration of carbon dioxide
(T=270K)
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