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고분자 용액의 용매의 활동도: 그룹 기여 방법
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Abstract
A specified group-contribution method is proposed to estimate vapor-liquid equilibria (VLE) of ordinary and associated binary polymer solutions. In this group contribution method, the van der Waals (vdW) energy parameters for dispersion and polar forces and the hydrogen bonding (h-b) energy parameters for associated systems are tabulated separately. For specificity, two cases are respectively taken into accounts for associated systems. The one contains that the interactions between segments of polymer and solvents are similar to those between solvent segments. The other is the case having the differences between them. For the latter case, the temperature dependence of h-b parameter is introduced. Our proposed model shows good agreements with experiments in solvent activity estimations for ordinary and associated binary polymer solution.
Theory
The solvent activity is 
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A dimensionless temperature is defined by 
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, where k is a Boltzmann's constant. 
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 are the number of segments per molecule, volume fraction, and surface fraction of component i, respectively. The determining procedures for Equations are described elsewhere[1].
If h-b interaction occurs between the segments of molecules, following the definition of 
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to incorporate a secondary lattice. Their expression is given by 
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<Group-contribution method>

 vdW energy contribution

For a pure component, vdW energy (dispersion and polar forces), 
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, can be estimated by
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where R is universal gas constant, and where 
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 are Hansen’s solubility parameters of a dispersion and a polar contribution and a molar volume of component i at 298.15K, respectively. The chain 

length, 
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, is calculated by
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where the constant 10.23cm3/mol is the molar vdW volume of a CH2 group from Bondi and 
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 is the molar vdW volume of component i. 

The vdW energy parameter, 
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, is calculated from pair-interaction group parameters
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where Ns and Np are number of groups in solvents and polymers, and where 
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 are volume fractions of group m in a solvent and that of group n in a polymer, respectively (Case I). 
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 is vdW pair interaction parameter between group m in a solvent and group n in a polymer. For accuracy, a functional group in a polymer and that in a solvent are regarded as distinguishable.

H-b energy contribution

Hansen’s h-b solubility parameter, 
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, is related to the molar additional specific energy, 
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To obtain 
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, on inserting Equation (16) into a fundamental relation,
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we have 
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For the Case II, cross h-b energy parameter is calculated from pair h-b interaction group parameter.
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For the Case III,
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where 
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are enthalpic and entropic pair h-b interaction parameters, respectively.
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Conclusion
Solvent activities for PEO (Mw=1460)/water at 297.75K(a), 307.75K(b).
Nevertheless we introduce several assumptions for simplicities, our proposed group-contribution method describes remarkably well VLE for ordinary (Case I) and associated (Case II and III) polymer solution. H-b pair interaction parameters by the secondary lattice concept are very important role in the associated polymer systems. In addition, for the aqueous polymer solution, the temperature dependent pair interaction parameters are needed to give the better agreement with experimental results.
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