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3. Polymer processing
3.1. Explain the following polymer processing methods: extrusion, moulding methods, thermoforming/ vacuum forming.
Extrusion is process that forces the melted plastic trough the die to product different kinds of shapes. The shape of the die gives the shape to the product. Extrusion is a continuous processing technology used in films, sheets, pipes or other profiles. 
In molding the molten plastic is extruded to the mold and cooled. 
Thermomolding is the process where thermoplastic polymer sheet is first heated and then deformed it into the desired shape by stretching the plastic against cold surface of mold. 
In vacuum molding heated thermoplastic sheet is sucked onto a forming mold using vacuum. (Polymer processing. Slideshare.net)
https://www.slideshare.net/vshastiraja/polymer-processing
Björkqvist, I. 2018. The Effect of Mechanical Recycling for Processability of HDPE, Bioproduct and Process Technology. TAMK. Final thesis http://urn.fi/URN:NBN:fi:amk-201905067893

3.2 Tell about the differences between the polymerization processes of thermoplastic and thermosets.
Thermoplastic
After mixing the raw polymer resin, colorant and additives in proportions, they are heated, pressed by an extrusion die, and pressed into a sheet by a set of rollers.
https://kydex.com/technical-resources/thermoplastics-manufacturing-process-overview
Thermosets:
The polymer and other reagents are fed into a tank or barrel, where they are heated to a liquid state and mixed. Then the liquid polymer and other reagents are injected into the mold.
https://www.osborneindustries.com/news/how-thermoset-plastics-are-manufactured/
3.3 How can we minimize the waste of natural resources in polymerization processes?
For example, when polymerization process occurs, will create water. This water can be used for the cooling process. 
Most plastics have high organic content and high calorific value, which can be recycled as fuel.

Combustion process causes secondary pollution and corrosion to equipment. For example, during the combustion of polyvinyl chloride (PVC), harmful gases such as hydrogen chloride, hydrogen cyanide, and nitrogen oxides can generate. At the same time, hydrogen chloride corrodes equipment. While polystyrene (PS) generates a lot of harmful gases and black smoke when burning.

3.4 How can we benefit waste by thinking about circular economy?
Circular economy means minimizing plastic waste. Appropriately increase the life of plastic products, while increasing the recycling rate to recycle plastic waste more efficiently.

3.5. Tell about the effects of processing on the structures of polyethylene
HD-PE has a long chain without branches. It is crystalline and strong plastic. It is manufactured at low temperatures and pressure. 
LD-PE is manufactured under high pressure and temperature.  It has many both long and short branches. It makes LD-PE flexible material. 
LLD-PE has short branches, and it is flexible like LD-PE. Manufacturing of LLD-PE is less energy-intensive than manufacturing of LD-PE. (Britannica.com)
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