
Polymer Blends [pln48]

Both solute and solvent are polymers.

Adaptation of lattice model for two-component fluid from [pln32] assumes
that both kinds of polymers are monodisperse.

Degrees of polymerization:

• solute: NA (with volume fraction φ),

• solvent: NB (with volume fraction 1− φ).

Modified expression for free-energy density:
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where χ = −z∆ε/2kBT . For specificity we assume NA ≥ NB.

The coordinates in the phase diagram of the critical point are [pex52]

φc(N) =
1√

NA/NB + 1
, χc(N) =

(√
NA +

√
NB

)2
2NANB

.

Spinodal line [pex52]:
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Special case: NA = NB
.
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For large NA, NB the spinodal line touches down to a value close to zero,
implying that polymer blends have a strong tendency to phase separate.
Interfaces tend to be weak, which makes plastic recycling problematic. The
entropy of mixing is small compared to that of small molecules. Polymer
blends that mix experience a strong mutual attraction.

[extracted from Doi 2013]


