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Synthesis and Characterization of Hydroxylated Polyester via
Acid-Induced Epoxide Ring-Opening Polymerization
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Abstract: A series of biodegradable and hydroxylated polyester was synthesized by acid-induced epoxide ring-
opening polymerization with fumaric acid, 1,3-butadiene diepoxide and terephthalic acid as materials. The
structures of the polymer were characterized by ' H-NMR, Fourier transform infared spectroscopy (FTIR)
and gel permeation chromatography (GPC). Thermal properties were tested by thermal gravity analysis
(TGA) and differential scanning calorimetry analysis ( DSC). Hydrophilicity was detected by air-water
contact angle measurement, and the biodegradability was tested in a lipase phosphate buffer solution. The
characterization of the polyester can be readily adjusted by altering the mole ratios of monomers. The
investigation on relation between structure and performance of the polyester may provide a reference for
synthesis of multiple-component, biodegradable and functional polyester with controllable properties.
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Fig 1 Synthesis route of the polyester
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Table 1 M, , PDI and decomposition temperature of the five kinds of polyesters and the mole ratios between
double bounds and aromatic segments on the backbone of polyester
% / (g ]\:[ncfl b ol L
P1 1 1 0 85. 2 6. 1X10° 2.3 242. 5 1:0
P2 3 4 1 92. 2 9. 7X10° 2.8 244. 8 2741
P3 1 2 1 89. 6 2. 8X10* 3.7 245. 8 0.9:1
P4 1 4 3 88. 0 4. 0X 10" 4.0 264. 2 0.4:1
P5 0 1 1 92. 1 1L 3X10" 2.3 275. 3 0:1
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Table 2 The water contact angle of the polyester
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