AN ENVIRONMENTALLY FRIENDLY PLASTIC 


Professor Basil Favis develops a starch-based plastic. 
	

	Basil Favis explains the preparation process in the twin-screw extruder for this plastic from plants...


A team of researchers led by Basil Favis, Professor in the Department of Chemical Engineering of the École Polytechnique, has succeeded in making a plastic consisting of 50% thermoplastic starch, a naturally occurring substance found in most plants.  Their recently patented discovery represents a major advance for the environment. 

“This represents one more step towards achieving sustainable development since starch is a renewable resource,” points out Professor Favis.  The innovation is based on a doctoral thesis carried out under his direction by F.J. Rodriguez-Gonzalez, in collaboration with a former École Polytechnique professor, Bruce Ramsay. 

Plastics are generally manufactured from synthetic polymers, says Basil Favis. The best known are polyethylene, polypropylene and polystyrene. “Our innovation is that we have managed to mix a synthetic polymer, polyethylene, with large quantities of a natural polymer, starch, and create a plastic that has the same properties as those of pure polyethylene.”

With the support of Univalor, a management firm that finds markets for inventions by researchers at the Université de Montréal, its schools – École Polytechnique and HEC Montréal – and most of its affiliated hospitals, Professor Favis is currently working on perfecting and marketing this plastic from plants, whose economic potential is enormous. “Just think: the annual production of polyethylene is more than 67 million metric tons. 

Attractive, Functional and Inexpensive  

With some 20 years of experience in polymer materials, Basil Favis has acquired an international reputation as an expert in controlling polymer blend morphology and interfaces. “It’s quite a challenge,” he admits, “since most such mixtures are like oil and water, which is to say, incompatible.”

The approach at the heart of the discovery by the École Polytechnique researchers is simple, however, emphasizes Professor Favis. “First of all, starch granules are converted to thermoplastic starch or TPS, in liquid form, under precise conditions of temperature, humidity and pressure.  Then mid-way in the process, polyethylene is added to the extruder and mixed with the starch. At this point, it is possible to control the morphological structure of the TPS and make it spherical, fiber-like or entirely interconnected in the blend. This control allows the new plastic to possess the same characteristics as traditional plastic at a lower price, without requiring an adhesion promoter.”  In addition, when the TPS is entirely interconnected in the blend, it becomes biodegradable.

The researcher maintains that the resulting product has substantial potential.  “This new plastic is inexpensive, of high quality and uses large quantities of a renewable resource.” 

Chief Scientist 

With some 150 articles published on morphology control, Basil Favis finds it highly motivating to see the impact and applicability of his research results.  He admits, however, that he is especially excited by training students and the pursuit of research. He has no desire to leave his teaching duties to run Cerestech, the firm he has just launched.  “I’m an academic.  I enjoy applied research but I couldn’t live without basic research.”

It is thus as chief scientist that he is committed to the future of this plastic from plants.
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