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Answers to Student Book text questions
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They come from different sources: biopolymers have a renewable source (i.e. plant


material) whereas conventional polymers are manufactured from chemicals produced from fossil fuels.





Biopolymers are usually biodegradable (ie can be broken down by bacteria or other


microbes) within 20–30 years; conventional polymers are usually not biodegradable and take very much longer to be degraded.


Manufacture of biodegradable polymers is more expensive than that of conventional polymers.


Any other valid points.
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Appropriate graphs – clearly labelled axes, well drawn, etc.





The hard form of PLA is better than PVC in most categories, although not as good as polystyrene. The soft form is best in all categories except tear strength, where it comes second. It therefore compares well, particularly when other benefits of production, biodegradability, etc. are taken into account.
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Polymers usually contain a lot of energy. Energy recovery means recovery of some of


the energy put into producing a polymer when it is eventually recycled or destroyed. The carbon footprint of the material can be reduced as the energy in the molecules


is used to power the generation of electricity (which may be used to process new plastics) instead of using more fossil fuels or other non-renewable resources.
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Using renewable energy in the manufacturing and processing stages reduces the


carbon footprint by avoiding burning fossil fuels to make electricity.





Reducing the use of polymers reduces the amount of electricity needed to make them and the amount of transport required to move them about, thus lowering the carbon footprint.


Reusing polymers means that fewer polymer products need to be made so less electricity is used, so they have a lower carbon footprint.


Recycling polymers takes less energy than processing the crude oil to make new ones


so it uses much less electricity and leads to up to 2½ times less carbon dioxide being produced, which reduces the carbon footprint significantly.


Using renewable resources to make bioploymers produces carbon dioxide in the harvesting, transport and manufacturing process but the plants have removed carbon dioxide from the atmosphere as they grew. This substantially reduces the carbon footprint of the polymer formed.


Energy recovery makes effective use as a fuel of the energy trapped in the polymer, which means that new fossil fuels do not have to be burned. This reduces the carbon footprint of the polymer.


a   A well-drawn bar chart with clear labels, and accurate readings.





b   They probably expected that iron would come out the best in terms of energy as well as other characteristics. In fact PVC scored well in many different categories


– it had the least effect on global warming, the lowest energy content and it was the least toxic!
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