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Synthesis and Characterization of Biodegradable Copolyester ( Succinic
Acid-1,4-Butanediol-1,3-Propanediol )
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( Key Laboratory of New Materials and Technology for Packaging, Hunan University of Technology,
Zhuzhou Hunan 412007, China )

Abstract : A series of novel biodegradable poly(butylene succinate-co-1,3-propanediol succinate) [P(BS-co-DO)]
were synthesized by melt polycondensation from succinic acid with 1,4-butanediol and 1,3-propanediol. Their chemical
structures were identified by FT-IR and 1H-NMR. The effect of 1,3-propanediol amount on the relative molecular weight,
thermal properties, crystallinity, mechanical properties, light transmittance and biodegradation of the copolyester were
studied. The results showed that the relative molecular weight, Tm and crystallinity decreased with the increase of 1,3-
propanediol content. Compared with PBS, the thermal properties, flexibility, elongation at break and light transmittance of
the copolyester containing 1,3-propanediol were improved. Degradation experiments showed that the degradation rates of
copolymers increased with the increase of 1,3-propanediol content.
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Fig.1 IR spectra of P(BS-co-PDO) copolymer
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Fig.2 'H-NMR spectra of P(BS—co-PDO) copolymer
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Table 1

The molecule weight and thermal properties of
P(BS-co-PDO) copolymer

n(1,4-BDO):

n(1,3-PDO) M, MJM, T,/C T5/C Ty, /C
100:0 8289 13843 1.67 109 200 373
75:25 7992 13267 1.66 76 276 384
67:33 7254 12 115 1.67 75 262 379

50:50 6643 10 562 1.59 65 248 374
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Fig. 3 DSC curves of P(BS—co-PDO) copolymer
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Fig. 4 TG curves of P(BS-co-PDO) copolymer
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Fig. 5 XRD curves of P(BS—co-PDO) copolymer
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Table 2 The mechanical properties and light

transmittance of P(BS—co-PDO) copolymer polyester

n(1,4-BDO): hrfpsmpeEs /  WIRMKER EHEER/

n(1,3-PDO) MPa % %
100:0 34.7 126.6 88.5
75:25 27.9 157.6 88.7
67:33 18.9 132.4 90.4
50:50 16.7 127.2 91.8
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