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Scaling Properties of White’s Renormalization Group Theory of Fluid
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Abstract The thermodynamic properties of fluid near to and far from the critical point can be described by
the classic mean-field equation-of-state with a correction based on renormalization group theory of fluid de-
veloped by White. This work used the parameter equation-of-state with the White’s recursion procedure to
calculate the global vapor-liquid equilibrium properties of carbon dioxide and n-alkanes. Furthermore, the
asymmetric properties of real fluids in critical loci were analyzed to test the validity of White’s RG theory in
the subcritical region. Though the thermodynamic properties of vapor-liquid equilibrium are well predicted
by White’s RG theory of fluid, the theory does not reproduce the vapor-liquid asymmetry in fluid criticality
derived from the framework of “complete scaling”.
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Figure 1 Vapor-liquid coexistence curve for alkanes
Solid line: SRK+RG. [J: experimental data?"!
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Figure 2 Vapor-liquid coexistence curve for carbon dioxide
Solid line: SRK+RG. [J: experimental data®**”
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Figure 4 Vapor pressures for carbon dioxide
Solid line: SRK+RG. [J: experimental data®*”
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from results of SRK+RG fitting to Eq. (19)

Solid line: heptane. Dash line: pentane
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