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Abstract: Stress relaxation behavior of biodegradable poly(3-hydroxybutyrate-co-4-hydroxybutyrate) (P(3HB-co-4HB))
copolymer in melt processing was studied. The effect of 4HB content in copolymer on stress relaxation was mainly inves-
tigated and it was understood by generalized Maxwell viscoelastic model. As the 4HB content increased, the stress relax-
ation occurred quickly due to the flexibility of 4HB chain compare to 3HB chain. It was also found that the lowering
of randomness in copolymer chain sequence prohibited the stress relaxation due to the increase of crystallinity in copo-
lymer. Stress relaxation can be controlled by the blending of P(3HB-co-4HB) having different 4HB content. The relax-
ation time of P(3HB-co-4HB) was evaluated by generalized Maxwell viscoelastic model. It was found that the relaxation
time was more closely related to the 4HB content than crystallinity of copolymer.

Keywords: biodegradable polymer, poly(3-hydroxybutyrate-co-4-hydroxybutyrate), stress relaxation, generalized Max-
well model, relaxation time.
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Figure 1. Chemical structure of poly(3-hydroxybutylate-co-4-hydroxy-
butylate).
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Figure 3. ?C NMR spectrum of P(3HB-co-4HB).
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Table 1. 4HB Content and Randomness(D) of P(3HB-co-4HB) Used in This Study

. C NMR C NMR peak ratio (C=0) D
Samples Molegg/l;rogelght Fy, Fi3
3HB 4HB Fs3 Fs Fys Fu T, T,
PHA7 340 92.73 7.27 0.87 0.05 0.07 0.00 0.00 7.25
PHAI16 1000 84.48 15.52 0.70 0.15 0.15 0.01 0.03 2.33
PHA36 800 64.20 35.80 042 0.22 0.22 0.14 0.32 0.95
PHA42 220 57.95 42.05 0.44 0.14 0.14 0.28 1.00 1.57
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Figure 4. DSC thermograms (2™ scanning) of P(3HB-co-4HB)
used in this study.
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Figure 5. Effect of melt blending on morphology of P(3HB-co-4HB)

mixtures: (a) 4HB content; (b) copolymer sequence distribution
(randomness).
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Figure 9. Stress relaxation behavior of P(3HB-co-4HB) mixtures at
25°C: (a) PHA7/PHA36; (b) PHA7/PHAA42.
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