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SiO»2/poly(3-hydroxybutyrate-co-4-hydroxybutyrate) Film
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ABSTRACT: The work aims to research the effect of nano-SiO: on the crystallization behavior and mechanical properties
of biodegradable poly(3-hydroxybutyrate-co-4-hydroxybutyrate) (P34HB) packaging film. SiO2/P34HB nanocomposite
films were prepared by solution casting method. The effects of nano-SiO2 on the structure, crystallinity and mechanical
properties of P34HB were analyzed by FTIR, SEM, POM, DSC and mechanical universal testing machine. The results in-
dicated that, nano-SiO: played a heterogeneous nucleation role in P34HB. The crystallization rate and crystallinity of
Si02/P34HB composite films were significantly improved. Compared with P34HB packaging film, the elastic modulus
and tensile strength of SiO2/P34HB composite film were increased respectively by 72.7% and 60.9%, when the mass frac-
tion of nano-SiO2 was 2%. Finally, the optimum doping ratio parameters of nano-SiO2 for improving the crystallinity and
mechanical properties of biodegradable poly(3-hydroxybutyrate-co-4-hydroxybutyrate) packaging film were obtained.
KEY WORDS: poly(3-hydroxybutyrate-co-4-hydroxybutyrate); nano-SiO2; crystallization; mechanical properties; bio-
degradable packaging film
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1 SiO./P34HB DSC

Tab.1 Non-isothermal crystallization DSC parameters of SiO2/P34HB blends

ton/°C te/°C tend/°C AHJ/(J-g ) tw/°C  tw2/°C AHw/(J-g ) Xl

P34HB 94.6 105.0 112.7 35.68 136.8 151.9 30.84 21.12
P34HB(0.5%) 96.6 106.2 113.2 37.59 141.1 154.6 34.43 23.58
P34HB(1%) 95.9 105.4 113.6 38.29 135.7 151.0 41.08 28.14
P34HB(1.5%) 92.5 105.5 114.9 40.47 135.4 153.6 48.98 33.35
P34HB(2.0%) 96.9 104.5 112.8 44.93 137.9 149.3 443 30.34
P34HB(2.5%) 98.0 105.6 113.5 41.34 138.7 150.9 38.28 26.22
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b nano-SiO, 0.5%

¢ nano-Si0, 1%

7
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Fig.4 POM of nano-SiO2/P34HB composites
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