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Polyhydroxybutyrate (PHB) is a biodegradable and biocompatible thermoplastic polymer with 
good properties, similar to that of polypropylene, but with a higher price. In addition, it is very 
brittle and difficult to process by melting, which limits its usage [1–3]. To overcome these 
drawbacks, PHB is usually blended or copolymerized with other polymers [2,3]. In this study, PHB 
was blended with medium-chain-length polyhydroxyalkanoates (PHAs), which are elastomeric 
materials. For this purpose, two copolymers with different ratios of monomers, namely 
polyhydroxyoctanoate (PHO) and polyhydroxynonanoate (PHN), were added in 20 wt% in PHB 
using a melt processing technique. Neat PHB was purchased from Goodfellow; PHO, with a high 
fraction of C8, and PHN, with a high fraction of C9, were obtained by microbial biosynthesis. The 
PHB/20PHO and PHB/20PHN blends were obtained via melt mixing in a Brabender Labstation at 
160 °C, for 8 min. The thermal characteristics of pristine PHB and blends were investigated via TGA 
and DSC, and thermomechanical characteristics via DMA. An increase in crystallinity was noticed 
in all the blends compared to plain PHB due to the nucleating effect of PHN and, especially PHO 
(Figure 1). A slight increase in the thermal stability was also observed in the blends due to the 
elastomeric nature of PHAs and improved processability. Moreover, the presence of longer side 
hydrocarbon chains in PHO and PHN increased the hydrophobicity of the blends (Figure 1). 
Importantly, the addition of elastomeric copolyesters in a concentration of up to 20% did not reduce 
the modulus of elasticity of PHB. 



Proceedings 2020, 57, 38 2 of 2 

 

  

Figure 1. Water contact angles of polyhydroxybutyrate (PHB) and its blends. 

This study revealed the importance of modifying highly brittle PHB with elastomeric PHAs in 
order to improve both flexibility and melt processability. In addition, the effect of PHAs with 
different compositions was highlighted in this study.  
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