Characterization of Poly(lactic Acid) Foams produced by extrusion with different chemical blowing agents
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Abstract
Nowadays the number and amount of polymers produced from renewable resources are increasing considerably. Global market forecasts predict a fourfold increase until 2019 (7.8 million ton/year). Polymer foams nowadays are mostly produced from petroleum-based petrochemical materials. Foamed products, such as packaging and insulating materials, are made by physical, chemical and bead foaming techniques. A great disadvantage of materials and products made from them is that they are difficult and costly to recycle, cannot be decomposed biologically, and are a considerable load on the environment after they lose their function. Renewable resource-based and biodegradable polymers offer an environmentally friendly alternative. Of all biopolymers, poly(lactic acid) (PLA) receives the most attention nowadays. It is a thermoplastic polyester which can be produced entirely from agricultural sources, e.g. sugarcane, and is biodegradable by composting. PLA in itself is rigid (Young’s modulus: ~2500 MPa), breaks easily (Charpy impact strength: ~4 kJ/m2) and has low strain at break (~3%). Its D-lactide content and functional additives can greatly influence its properties. The comprehensive characterization of its chemical foaming and the bio-foam produced this way is a new direction of research. PLA can be used to develop biopolymer foam products that can be a viable alternative to single-use non-biodegradable foam products, such as food industry trays and padding foams. The lecture presents the effects of various kinds (e.g. exothermic) of chemical foaming agents on the morphological and mechanical properties of PLA foam. We used PLAs with different D-lactide contents. The PLA foams were manufactured with a twin-screw extruder. We produced rod-shaped foam specimens. The chemical foaming agents and the PLA foams made with them were tested morphologically (e.g. Differential Scanning Calorimetry) and mechanically (e.g. foam strength). The cell structure was characterized by scanning electron microscopy.
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