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Abstract: This study aimed to improve the mechanical properties and processability of polyhydroxybutyrate-co-valerate
(PHBV) by blending it with polylactic acid (PLA) and polybutylene succinate (PBS), and evaluated the resulting blends
in terms of mechanical, rheological, thermal, and structural properties. The addition of 25 wt% PLA significantly
enhanced both the tensile strength and Young’s modulus of the PHBV blend due to the high stiffness of PLA and its good
compatibility with PHBV. In contrast, PBS increased the elongation at break but decreased the modulus and tensile
strength, attributed to the flexible nature of PBS and its lower compatibility with PHBV. Rheological analysis revealed
stable processing behavior for PHBV/PLA blends, whereas PHBV/PBS blends exhibited irregular changes in loss tangent
values depending on PBS content. Thermal analysis showed that PLA had minimal influence on PHBV crystallization,
while PBS induced its own crystallization behavior. Morphological analysis by SEM demonstrated superior interfacial
adhesion in PHBV/PLA blends, evidenced by fibril-like structures, whereas PHBV/PBS blends showed poor adhesion
with interfacial voids. This study clearly demonstrates the distinct roles of PLA and PBS in tuning the properties of
PHBYV and provides a practical guideline for designing biodegradable polymer blends for sustainable applications.

Keywords: biodegradable polymer blends, polyhydroxybutyrate-co-valerate, polylactic acid, polybutylene succinate,
mechanical properties.
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Figure 1. Photographs of dog-bone shaped specimens (ASTM D638
type) used for tensile property evaluation. Each specimen is labeled
with a number (1-9) and corresponds to a different PHBV-based blend
composition as follows: (1) PHBV/PLA (75/25 wt%); (2) PHBV/PLA
(50/50 wt%); (3) PHBV/PLA (25/75 wt%); (4) PHBV/PBS (75/25
wt%); (5) PHBV/PBS (50/50 wt%); (6) PHBV/PBS (25/75 wt%);
(7) neat PHBYV; (8) neat PLA; (9) neat PBS.
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Figure 2. Chemical structures of (a) PHBV; (b) PLA; (c) PBS.

Table 1. PHBY, PLA, PBS Blend Ratios

PHBV PLA PBS
Sample 1 75 25 0
Sample 2 50 50
Sample 3 25 75
Sample 4 75 25 0
Sample 5 50 0 50
Sample 6 25 0 75
Sample 7 100 0 0
Sample 8 0 100 0
Sample 9 0 0 100
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Figure 3. Mechanical properties of PHBV/PLA and PHBV/PBS
blend polymers: (a) tensile strength; (b) Young’s modulus; (c) elon-
gation at break.
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Figure 4. Rheological properties of PHBV/PLA and PHBV/PBS blend polymers: (a, b) shear viscosity; (c, d) storage modulus; (e, f) loss

modulus; (g, h) loss tangent.
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