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Abstract: The effect of 4-hydroxybutyrate (4HB) content in bio-synthesized poly(3-hydroxybutyrate-co-4-hydroxybu-
tyrate)(P(3HB-co-4HB)) copolymer on the physical properties of P(3HB-co-4HB) was investigated. It was found that the
molecular weight of P(3HB-co-4HB) increased with increasing 4HB content. Contrary to expectation, the melt viscosity
decreased with increasing 4HB chain relatively flexible compared with the 3HB chain. This resulted in the lowering of
melt processability due to the loss tangent drops in P(3HB-co-4HB). An increase in the 4HB content of 16% or more
increased chain randomness of the copolymer, as a result, the crystallization was prohibited and resulted in amorphous
P(3HB-co-4HB) copolymer having a high glass transition temperature. Crystalline P(3HB-co-4HB) shows brittle behav-
ior with high mechanical strength. Increasing flexible 4HB content in copolymer leads to the high elongation at break
with the lowering of strength of crystalline P(3HB-co-4HB). It may result in the improvement of drawing characteristics
in melt processing.

Keywords: biopolymer, poly(3-hyroxybutyrate-co-4-hyroxybutyrate), thermal property, rheological property, mechanical
property.
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Figure 1. Chemical structure of P(3HB-co-4HB).
Table 1. P(3HB-co-4HB) Used in This Study
4HB (Wt%) Mw(k) PDI
P(3HB-c0-2.1%4HB) 2.1 200 2
P(3HB-co-7%4HB) 7.1 540
P(3HB-co-10%4HB) 10 600 24
P(3HB-co-15.8%4HB) 15.8 220 3.0
P(3HB-co-16%4HB) 16 1000 2.5
P(3HB-c0-28%4HB) 28 515 2.4
P(3HB-c0-28.8%4HB) 28.8 373 2.5
P(3HB-c0-35.6%4HB) 35.6 580 22
P(3HB-c0-50%4HB) 50 1029 1.7
P(3HB-co-50%4HB) 50 624 1.9
P(3HB-c0-53.7%4HB) 53.7 901 1.9
P(3HB-co0-53.7%4HB) 53.7 695 2.1
P(3HB-c0-80%4HB) 80 899 1.7
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Figure 2. '"H NMR spectra of P(3HB-co-4HB).
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Figure 3. Relationship between 4HB content and molecular weight
of P(3HB-co-4HB).
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Figure 4. DSC thermograms of P(3HB-co-4HB).
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Figure 5. Effect of 4HB content on melting enthalpy of P(3HB-co-
4HB).
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Figure 6. Effect of 4HB content and on the glass transition tem-
perature of P(3HB-co-4HB).
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