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Abstract: In this study, we investigated the effects of the 4-hydroxybutyrate (4HB) content and sequence distribution
of 3-hydroxy butyrate (3HB)-4HB chains on their non-isothermal crystallization behavior of biodegradable P(3HB-co-
4HB). In addition, the effect of melt processing temperature on the crystallization was also examined. As a result, it
was possible to control the 4HB content and the chain sequence such as the distribution of 3HB chain block, 4HB chain
block, and 3HB-4HB random chain block in the copolymer depending on the fermentation conditions by bacteria. This
difference in chain sequence distribution affected the non-isothermal crystallization behavior of P(3HB-co-4HB), and
it was confirmed that the crystallization rate increased and the degree of crystallinity decreased as the 4HB chain
increased. It was also found that increasing the melt processing temperature caused thermal decomposition of P(3HB-
co-4HB), affecting non-isothermal crystallization behavior. This resulted in decreasing the crystallization of the 3HB-
4HB random chain block and 4HB chain block while increasing the crystallization of the 3HB chain block.

Keywords: poly(3-hydroxybutyrate-co-4-hydroxybutyrate), non-isothermal crystallization, chain sequence distribution,
processing temperature, thermal degradation.
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Figure 1. DSC spectrums of P(3HB-co-4HB) used in this study.
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Figure 2. *C NMR spectrum of P(3HB-co-4HB) used in this study.
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Figure 3. Non-isothermal DSC thermograms (cooling and heating) after the processing temperature reached 180 C: (a) PHA7; (b) PHA42.
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Figure 4. Effect of processing temperature on crystallization tem-
perature of P(3HB-co-4HB): (a) PHA7; (b) PHA42.
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Figure 8. Melting enthalpy of P(3HB-co-4HB): (a) PHA7; b)
PHAA42.
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Figure 9. Crystallization of half time(#,,) of P(3HB-co-4HB): (a)
PHA?7; (b) PHA42.
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