Polymer Gel .0

Mixture of polymer network and solvent. Swelling or shrinking of gel de-
scribed quantitatively via deformation free-energy density.

Deformation free energy
Volume increase: V, — VeAiAoAs, A > 1.
Free-energy density:
fael(A1, A2, Ag) = fera(A1, A2, A3) + fmix (A1, A2, Az). (1)
e Elastic part is an application of [pln63] [pln64].
Fa(h Ao As) = £G0(N 4 X+ X —3). )

e Mixing part is worked out in [pex14].
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— .. is the volume of solvent molecules,

— x > 0: interaction constant controlling phase separation [pln32].

Swelling equilibrium

Application to isotropically swelling gel: A} = Ay = A3 = X = (¢/0) /2.
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Equilibrium condition, 0 fg/0¢ = 0, is worked out in [pex13]:!
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Balance of forces:

e osmotic pressure (right) represents expanding force,

e gel elasticity (left) represents restoring force.

INote that swelling is associated with a decrease in polymer volume fraction ¢.



