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Is the Critical Volume a Real Substance?
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We have learned in elemental thermodynamics that the distinction between the liquid and gas states diminishes as the
temperature approaches the critical temperature, 7c. At 7 = T¢, the volumes of the liquid and gas states are coincident,
defining the critical volume V.. However, the recent studies by Woodcock challenge the reality of the critical volume.
By analyzing his series of papers and related papers, the reliability of his studies has been examined, with confirming
his results.

[Critical phenomena, critical volume, super/under critical states, singularity, specific heat]
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Fig. 1. (a) The widely accepted view for the critical point. For T <7, isotherms are drawn like ABCD. The gas-liquid coexistence
line is indicated by the thick curve. (b) The alternative diagram proposed by Woodcock. The coexistence lines are extended to
the region 7 >T.. The region bound by Pa and Ps is referred to as mesophase by Woodcock.
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Fig. 2. Normalized density-temperature (p™- 7%) plot for various fluids at the coexisting condition. The interpolated line is shown
as p* — p* o (1 — T9)'3, where ;" and p,* are the normalized densities of the liquid and gas, respectively. The figure is taken
from E.A. Guggenheim, J. Chem. Phys. 13, 253 (1945) [10] with permission.
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Fig. 3. (Color online) Density-temperature plot for the water-steam coexistence curve: (blue line) water and (red line) steam vapor.
The original data are taken from the IAPWS-international steam table. The figure is taken from L.V. Woodcock: Int. J.
Thermophys., 37, 24 (2016) with permission.
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Fig. 4. Isotherms become almost horizontal near 7c. Therefore, given an infinitesimal temperature change A7, a finite volume
change AV is caused in the measurement of Cy.
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