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Abstract: The effects of thermal degradation in melt processing on physical properties of poly(3-hydroxybutyrate-co-4-
hydroxybutyrate)(P(3HB-co-4HB)) and crystalline P(3HB-co-4HB)/non-crystalline P(3HB-co-4HB) mixtures were stud-
ied. It was found that thermal degradation occurred at 180 °C or higher and increased with increasing 4HB content. A
small amount of thermal degradation reduces melt viscosity and increases the tand. As a result, it may cause a problem
with melt processing ability. P(3HB-co-4HB) mixtures having similar 4HB content show a small change in rheological
properties due to better thermal stability of non-crystalline P(3HB-co-4HB) in the mixtures. In addition, thermal deg-
radation affects the crystallization behavior of P(3HB-co-4HB) in lowering crystallization temperature and decreasing
crystallinity. The mixture shows the crystallization behavior similar to that of crystalline P(3HB-co-4HB), which
attributed to the relatively better thermal stability of mixtures.
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Figure 1. Chemical structure of poly(3-hydroxybutylate-co-4-
hydroxybutylate).

Table 1. 4HB Contents and Molecular Weight of PHA Used
in This Study

Name 4HB Wt%) M, (k) M, (k) PDI
PHA7 7.1 540 200 27
PHA10* 10.0 600 247 24
PHA16 16.0 1000 400 2.5
PHA35 356 580 233 26
PHAS53* 53.7 695 347 2.0

*P(3HB-co-4HB) used for mixture preparation.
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Figure 2. Onset degradation temperature (7y) of PHA and PHA
mixtures.
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Figure 3. Weight loss of (a) PHA; (b) PHA mixtures by isothermal
TGA thermogram.
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Figure 4. Effect of thermal degradation on (a) complex viscosity;
(b) tan 6 of PHA10 and PHAS3.
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Figure 6. DSC thermograms (cooling and heating) of PHA having different processing temperature: (a) 180 °C; (b) 200 °C.
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Figure 8. Effect of processing temperature on glass transition tem-
perature (7,) of PHA and PHA mixtures.
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Figure 9. Effect of processing temperature on crystallization behav-
ior of PHA and PHA mixtures: (a) cold crystallization temperature
(T2); (b) cold crystallization enthalpy (AH.,).
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Figure 10. Effect of processing temperature on (a) melting tem-
perature (7,,); (b) melting enthalpy (AH,,) of PHA and PHA mix-
tures.
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