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Abstract 
The UNIQUAC activity coefficient model is extended to predict solid-liquid equilibrium 
of isotactic crystalline poly (1-butene), iPBu-1, in different organic solvents. The 
UNIQUAC activity coefficient model used in this work is based on the concept of group 
contribution and consists of combinatorial, residual and free volume terms. To account 
for branching of atom groups in the monomer structure of the polymer, a correction 
factor has been applied to the surface parameter of combinatorial and residual terms. 
Use of this correction factor has significantly improved the accuracy of the model and 
shows that the proposed activity coefficient model is a proper model for solid-liquid 
equilibrium calculation in polymer solutions. 
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Introduction 
Understanding solid-liquid equilibria (SLE) 
in polymer/solvent systems is essential for 
developing and designing different processes 
such as: crystallization and fractionation, 
polymer production, and material develop-
ment. It is also critical in preventing 
undesirable fouling of heat exchangers and 
polymerization reactors. One of the most 
important thermodynamic factors for the 
design of these processes is the activity 
coefficient of the compounds present in the 
solution. This requires a suitable model 
capable of predicting the solid-liquid 
equilibrium conditions. 
Since the structure of polymers is complex, 
the description of SLE in polymer solutions 
is more difficult than that for vapour-liquid 

equilibria (VLE) in the same systems. 
Furthermore, due to their complex nature, 
experimental measurements of polymer 
systems are also more difficult and fewer 
experimental data are available for these 
systems in literature. 
IPBu-1, which was discovered by Natta et al. 
[1] about 50 years ago, has not been as 
commercially exploited as other well-known 
polyolefines like polyethylene or poly-
propylene. However, high-molecular weight 
iPBu-1 has found several applications 
because of its excellent physical properties 
[2, 3].  
The molecular structure of iPBu-1 is 
illustrated in Fig. 1. It is well known that 
iPBu-1 exists in several different crystalline 
forms, which differ in the type of chain 
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Conclusions 
The solubility of solid isotactic crystalline 
poly (1-butene) in different organic solvents 
is calculated in this work by modification of 
the UNIQUAC model. The modification 
includes the addition of a free volume term 
which corrects the model for the effects of 
large differences between the size of the 
polymer and solvent.  
Besides the addition of a free volume term to 
the UNIQUAC model, the surface parameter 
of the polymer molecule is also corrected. 
Using the modified UNIQUAC model in 
SLE calculations, the experimental results 
obtained by Domanska et al. [4, 5] and 
Kozlowska et al. [6-8] for the solubility of 
solid iPBu-1 in different organic solvents are 
predicted with reasonable accuracy. The 
model prediction for the effect of molecular 
weight on the solubility of iPBu-1 in 
different organic solvents is also accurate and 
reliable.  
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