1F15

77TILIT—ILARIZ K D2=FH
kA Ay
OKE#%A

Thermodynamics of three-phase equilibrium by van der Waals equation of
state

oYosuke KATAOKA

Department of Chemical Science and Technology, Hosei University, Japan

[Abstract] The phase diagram for a three-phase equilibrium was derived using van der
Waals (vdW) equation of state (EOS) with respect to pressure. Aside from the typical
liquid-gas vdW EQS, a new solid-gas vdW EOS was introduced. The new vdW EOS had
the same functional form as the original equation of state and only the van der Waals
coefficients were different. The thermodynamic EOSs were integrated to obtain the internal
energy and the integral constants were given explicitly. The calculated phase diagram was
consistent with that for argon and the Lennard-Jones system.
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Phase diagram in the (p, T) space. The calculated result is compared with the experimental
data on argon, the EOS and the free energy calculation. Tc and T3 are the critical point and the
triple point.



