






2014; 17(5) 1153
Natural Additives for Poly (Hydroxybutyrate – CO - Hydroxyvalerate) – PHBV:  

Effect on Mechanical Properties and Biodegradation

Figure 4. Continued...
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Figure 5. Rate of spherulites formation for each isothermal 
crystallization temperature (60°C, 70°C, 80°C and 90°C).

Figure 6. Test specimen mass loss percentage submitted to 
biodegradation tests by 60, 120 and 180 days.

Figure 7. Visual aspect of pure PHBV and additive PHBV samples after biodegradation tests.
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was observed that the formulation with additives suffered 
greater damage in the tensile mechanical properties than 
PHBV, which makes sense, since this formulation shows 
greater mass loss than the pure copolymer. Figure 8 presents 
the photomicrographs of pure PHBV and additive PHBV 
before and after biodegradation tests, where the structural 
changes that resulted from the attack of microorganisms 
are evident.

4. Conclusions
In general, the addition of PHBV copolymer with the 

plasticizer P-902 and the nucleating Licowax with different 
contents resulted in an improvement in the properties of the 
pure copolymer, characterized by the reduction of rigidity. 
Nevertheless, the increase in the amount of additives in the 
formulations did not make them more efficient. The increase 
in the nucleating content served as an inhibitor of the 

plasticizer action. The increase in the plasticizer percentage 
was not proportional to the increase of the properties due 
to its migration to the surface. The formulation with the 
minimum amount of additive content, 5% P-902 and 0.1% 
Licowax, was the most effective in adding additives, with 
the best results: 35% reduction in the elastic constant, and 
18% in the PHBV crystalline degree; and also 58% increase 
in impact resistance and 46% increase in elongation. 
Furthermore, it is important to emphasize that the use of 
lower additive content has an effect on the lower cost in 
the final product.
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Table 5. Stress in the rupture (MPa) of pure and additive PHBV during the different times of biodegradation.

Formulation
Days of Biodegradation in organic compound

0 60 120 180 
PHBV 36.0 ± 0.3 34.7 ± 1.0 31.8 ± 1.3 29.6 ± 1.0
5P01N 27.3 ± 0.4 23.9 ± 0.7 20.8 ± 1.5 18.6 ± 1.5

Figure 8. Photomicrographs (1000x resolution) of pure PHBV (left) and additive PHBV (right) before and after 180 days of biodegradation 
test.
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