PVA based composites with natural fillers
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Poly (vinyl alcohol) (PVA) is recognized as one of the very few vinyl polymers soluble in water also susceptible of ultimate biodegradation in the presence of suitably acclimated microorganisms. Accordingly, increasing attention is devoted to the preparation of environmentally compatible PVA-based materials for a wide range of applications. Several composite blends based on PVA (0.8-2.0 wt% acetate groups) were prepared and characterized. Constant content of glycerol (30% wt% from PVA) was used as plasticizer. Local origin potato starch (Aloja) and microcrystalline cellulose – thermocell (in forms of powder material and thermocell gel) were chosen as fillers for plasticized PVA biocomposites. 
PVA based films were prepared by solvent casting technique from aqueous systems of all components. After drying PVA based composites modified only with one of natural filler were irradiated by (–radiation using 60Co (dose 25 kGy). The elongation at break (ε) and tensile strength (σ) of PVA films modified with both - starch and thermocell gel (5 compositions with various starch and thermocell gel ratio) were determined by use of Universal testing machine. Laboratory-accelerated soil degradation tests of irradiated and non-irradiated composites were carried out gravimetrically at 25±2 oC in the microbial active garden soil as described at [1]. Thermal properties of modified with both - starch and thermocell gel PVA films were investigated by DSC method. 
Influence of (–radiation on the changes of biodegradation was evaluated. Non-irradiated PVA based composites decomposes faster than irradiated biocomposites with the same content. After irradiation water content decreases in all PVA compositions (Fig.1; Table 1.). Tensile strength and elongation decreases with diminishing of content thermocell gel in PVA compositions with various starch and thermocell gel ratio. Thermal properties of modified PVA films with both - starch and thermocell gel marginally holds constant. 
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Table 1.
Content of PVA compositions

	PVA
	10% PVA water solution

	PVA-Glycerol
	10% PVA+30% glycerol

	PVA-Starch
	10% PVA+30% glycerol +30% starch  

	PVA-G
	10% PVA+30% glycerol +10% thermocell gel  

	PVA-T
	10% PVA+30% glycerol +10% thermocell


   Fig.1. Moisture content in modified PVA films 
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