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Abstract . Isothermal solvent diffusion phenomena for bromobenzene, acetone, and ethylalcohol in
polyetheretherketone films were studied. Structural rearrangement of swollen PEEK films due to dif-
fusion was also investigated by determination of change of crystallinity. It has been found that diffu-
sion phenomena for applied solvents are purely Fickian from mass uptake vs. sorption time plot ex-
cept that of acetone at 25C which is shown as a sigmoidal non-Fickian diffusion. Solvent temperature
is found to have strong effect on the diffusion process such as the rate of diffusion and equilibrium
mass uptake. From differential scanning calorimetry experiments, it is observed that solvent swollen
films have a significant level of crystallinity increase up to 36% dependent upon the state of diffusion.
The tendency of crystallinity increase according to the sorption time is quite similar to that of mass

uptake increase during the diffusion process.
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Fig. 1. Mass uptake per mass of PEEK films vs t"%/L
for various solvents at 50C([] : bromobenzene, O :
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Table 1. Physical Properties of Various Slovents and
PEEK, and Their Calculated Interaction Parameter X

molor polymer
solubility volume -solvent
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(cal/cm®) 2 of solvent arameter
(cm¥/mol) P2
(25C)
8. V. X
Bromobenzene 10.6 104.7 0.39
Acetone 9.75 73.2 0.37
Ethylalcohol 12.95 58.4 1.14
PEEK 10.12 — -
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Table 2. Diffusion Coefficient and Activation Energy
for PEEK Films in Various Solvents

Diffusion coefficient(10 " ¢m?/s) Activation

Solvent . o energy(Ea)
temperature e - b0¢ (10'J/mol)
Bromobenzene  8.6439 26.388 3.5727
Acetone 0.1059 7.7663 13.751
Ethylalcohol 1.321x10* 5.233x10° 4.4067
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