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Polylactide (PLA) is a hydrophobic biodegradable polymer which is produced from corn sugar or cheese whey by fermentation. PLA now has commercial significance, however, for wide scale replacement of fossil fuel based plastics, further research and development work on PLA property modification is needed. The major advantage of PLA is unique combination of economic, environmental and sustainability benefits. PLA has comparable mechanical properties to synthetic polymers, but is more expensive. Therefore, the use of biodegradable fillers is desirable to provide cost-competitive polymer composites.The objective of this research was to use waste natural fibres of different origin (hard wood (HW), Tetra Pak carton cellulose (TC) and cotton (C) fibres as low cost filler for PLA to produce composites with suitable mechanical properties for structural materials which are comparable with similar polypropylene (PP) composites.
                                                                                                                     Table 1.

                           Characteristics of PLA and PP  composites 

	Composite


	Tensile strength,MPa
	Flexural strength, MPa
	Impact strength,kJ/m2
	MFI,g/10min

190C,2.16kg

	Polylactide (PLA)
	66.8
	101.6
	15,7
	5.32

	Polypropylene (PP
	33.0
	Not break
	Not break
	10.0

	PLA+40%HW
	46.4
	87.6
	6.5
	1.30

	PLA+40%TC
	78.4
	116.0
	7.7
	2.0

	PLA+40%C
	66.9
	109.3
	10.0
	0.8

	PP+40%HW
	17.6
	45.4
	6.43
	3.39

	PP+40%TC
	21.0
	50.2
	5.8
	0.45


As it was expected introduction of fillers in the polymer, leads to significant decrease of strength parameters, especially if PP was used as matrix. What relates to PLA composites, change of composite strength depends on filler type: if TC or C fibres were used - tensile and flexural strength remain un-changed (or slightly increase). Impact resistance of composites decrease (independent of matrix type), however, filler type affect σimp values in the case of PLA composites – it is greater if fibres with greater aspect ratio(TC and C) is used. SEM studies of impact fractured surfaces indicate good adhesion between PLA and TC (or HW) fibres, poor – between PLA and C fibres. If HW is used as filler the weakest composite component is HW flour (which present as aggregates in polymer matrix).During impact event – HW aggregates were broken (but remain included in PLA matrix, what is evidence of sufficient adhesion). Further increase of PLA composite properties needs use of modifiers.
