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MODEL DEVELOPMENT

· Equation of State
The van der Waals-type equation of state has the general form of
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The reference term of eq.(1) is derived by Song et al.. They replaced the bonding term by 
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 proposed by Chapman et al.,
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In eq.(1), the second term, which accounts for the attractive force, is the simplest type of van der Waals attractive form as follows 
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The equation of state for the mixtures can be extended as 
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Transformation of the number-basis to segment-basis terms yields the final form of the new equation of state :
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· Thermodynamic Functions
1. Helmholtz energy
The Helmholtz equation can be obtained
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where
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2. Chemical potential

The chemical potential can be expressed in terms of 
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where
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3. Fugacity coefficient
The fugacity coefficient of pure fluids can be expressed as
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where Z is the compressibility factor 
RESULT AND DISCUSSION

The PHSC equation-of-state theory has 3 characteristic parameters : 
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. We  determined these parameters from the properties  of the saturated pure liquids. In case of polymeric materials, these values are obtained by fitting the experimental pVT data.

· VLE of Pure Fluids
Figure 1 represents the vapor/liquid coexistence curve for the saturated methane. The dotted and solid lines are predicted values fitted by the PHSC equation and the proposed model. Near the critical region, the proposed model agrees very well with the experimental critical point of the saturated methane. At higher density region (
[image: image20.wmf]h

 > 0.4), the proposed model predicts VLE of the saturated methane better than the those of PHSC equation.
· LLE of Polymer Solutions
Figure 2 represents the liquid/liquid coexistence curve for the binary system of PS(Mw=166,000)/Cyclohexane showing the UCST behavior. Dark squares are predicted values fitted by the proposed model. Our model shows a good agreement with the experimental data, especially at the critical point.
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 Experimental data for 

         PS(Mw=166,000)/Cyclohexane

 Calculated coexistence curve by 
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CONCLSION
We modified the PHSC equation of state for the hard-sphere mixtures by replacing the bonding term with the form developed by Chapman et al.. Three characteristic parameters for the modified PHSC equation are determined from the experimental properties of saturated pure liquids. We also predict the VLE of saturated pure fluids. We extend our proposed model to polymer/solvent systems. It agrees remarkably well with the experimental data for the given system.
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