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Fig. 10. Modeling of phase diagrams for solutions of the polymers A and B in a common
solvent by analogy the procedure described for polymer solutions in mixed solvents. Sim-
plicity (left) and con-non-solvency (right). Reprinted from Ref. (55), copyright 2009, with
kind permission from Wiley-VCH Verlag Gmbh & Co. KGaA.

The continuous disappearance of a solubility gap existing for two incom-
patible polymers upon the addition of the solvent to the mixture (left side
Fig. 10, displays one possibility for simplistic behavior. The example shown on
the right hand side is less expected but experimentally confirmed and of great
practical importance: Even systems consisting of compatible polymers, which are
both completely miscible with the solvent, might exhibit a large island of im-
miscibility. This example for co-non-solvency is caused by the high preference
of polymer/solvent contacts over contacts between the segments of the different
polymers (even if they are interacting favorably). Under these circumstances the
system can lower its Gibbs energy as compared with the homogeneous mixture
by forming two liquid phases, one preferentially containing polymer A and the
other polymer B. This procedure reduces the number of A-B contacts (associated
with lower entropies of mixing than the corresponding 1-A and 1-B contacts) and
increases the number of the more favorable contacts between polymer segments
and solvent.

Data Summary

Solubility. Table 1 gives the information of greatest practical importance,
namely whether a certain polymer mixes unlimitedly with a given liquid or not
under ambient conditions. Table 2 specifies this information by stating the upper
or/and lower critical solutions temperatures for systems, which are homogenous
only within a certain temperature range but phase separate upon heating or
cooling.

Quantitative information concerning the thermodynamic interaction be-
tween polymers and solvents is presently available for a limited number of sys-
tems only but particularly helpful to predict the solubility of polymers in mixed
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solvents. Table 3 collects the system specific parameters introduced in section on
contemporary approaches.

Interaction Parameters. Table 3 gives the parameters for eqs 16–20 dis-
cussed in the section on contemporary approaches.
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