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Preparation, structure, and mechanical properties of PVAL/cyanobacteria composite films
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Abstract : In view of the utilization of cyanobacteria (CB) in Taihu Lake, biodegradable poly (vinyl alcohol) (PVAL)/CB
composite films were fabricated by using PVAL as the polymer matrix material and CB as the filler through a convenient solution
blending and followed drying process. The effects of CB content on the rheological behavior and water evaporation kinetics of
aqueous PVAL/CB dispersion, as well as the morphology and mechanical properties of PVAL/CB composite films were systemati-
cally investigated by the rheological test, scanning electron microscopy , and mechanical properties test. Besides, the effect of plasti-
cizer, glycerol (GL), on the morphology and mechanical properties of PVAL/CB composite films with different CB contents was
also studied. The results show that the viscosity of aqueous PVAL/CB dispersion is slightly increased with the increase of CB
content. The water evaporation rate of aqueous PVAL/CB dispersion is hardly influenced by the CB content. For PVAL/CB compos-
ite films, the tensile strength and elongation at break of PVAL/CB composite film with 10% CB are (46.4 = 1.3) MPa and (112.1 +
8.8)% , displaying superior comprehensive mechanical properties. However, due to the insufficient interfacial interaction between
CB and PVAL matrix, addition of more CB would cause brittle fracture of the composite films, leading to the decrease of mechanical
properties. For PVAL/CB/GL composite film, GL could not only play a plasticizing role, but also improve the compatibility

between CB and PVAL matrix and the interfacial interaction, and thus improve the comprehensive mechanical properties of PVAL/
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CB/GL composite film. The PVAL/CB/GL composite films with high CB content do not undergo brittle fracture, and the tensile
strength and elongation at break of the composite film with 30% CB content are (21.5 £ 0.6) MPa and (261.2 + 13.6)%. The PVAL/

CB composite films could undergo biodegradation, and the degradation rate could be accelerated with the increase of more CB.

Keywords : polyvinyl alcohol ; cyanobacteria ; mechanical property ; composite film ; biodegradable ; film formation
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Fig. 1  Effect of shear rate on shear viscosity of aqueous PVAL/CB

dispersions with various CB contents
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Fig. 2 Water loss rate curves of aqueous PVAL/CB dispersions with

various CB contents during the film formation process
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Fig. 3 Photos of aqueous PVAL/CB dispersions and PVAL/CB composite films with various CB contents
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Fig. 4 Surface morphology and cross-sectional morphology of PVAL/CB composite films with various CB contents
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Fig. 6 FTIR spectra and XRD patterns of PVAL/CB and PVAL/CB/GL

composite films with various CB contents
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