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ABSTRACT: The miscibility of biodegradable poly(ethylene glycol) (PEG) blends with poly
(ethylene-co-acrylic acid) (EAA) containing 8.9 mole% acrylic acid was studied by differential
scanning calorimetry (DSC) and Fourier transform infrared (FT-IR) spectroscopy. The melt-
ing point depression of crystalline PEG in the blend was observed. The equilibrium melting
points of the blends were determined by the Hoffman-Weeks plot. A negative interaction pa-

rameter value (x,;=-0.54) of the blend at the temperature above the melting point (70 °C) of

PEG was estimated by using Nishi-Wang equation. Intermolecular hydrogen bonding interac-
tions involving carboxylic acid group and ether oxygen which are responsible for the thermo-
dynamic miscibility of the EAA/PEG blends are identified by FT-IR analysis. The results of
both thermal and infrared spéctroscopic analysis have substantiated that the EAA/PEG

blends are highly mixed at the molecular level.

Keywords: biodegradable poly(ethylene glycol), poly(ethylene-co-acryiic acid), negative interac-
tion parameter, hydrogen bonding interactions, thermodynamic miscibility.
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Figure 1. DSC thermograms of (a) 90:10; (b) 80:20;
(c) 70:30; (d) 50:50; (e) 30:70; (f) 10:90 wt% EAA/PEG
blends, and (g) pure PEG.
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Figure 2. Hoffman-Weeks plots for
blends.
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Table 1. Equilibrium Melti Points and PEG
Crystallinity in the EAA/PEG Blends

EAA/PEG 4 T, PEG
composition (wt%) (T) % crystallinity
0/100 0 70.95 78.76
10/90 0.33 7007 75.40
20/80 0.50 69.24 72.56
30/70 0.61 68.52 69.38
40/60 0.68 67.33 65.78
&, . Volume fraction of EAA.
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Figure3. 7.’-T, versus ¢2 for EAA/PEG

blends.
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Figure 4. FT-IR spectra of (a) EAA and (b) PEG.
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range 1600~ 1800 cm™ of (a) pure EAA, (b) 90:10; (c)
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PEG blends.
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