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1. General information about polymers
1.1. Tell on your own words the way of plastics.
Plastic is a widely used polymer material in many aspects that is lightweight, safe, and convenient for our lives. Nowadays, plastic is classified into more than a dozen types, such as bio-based plastics, resin plastics, etc. Because of its thermoplastic and thermosetting properties, many of today’s pipes, boxes, clothing, films, and so on are made of plastics.
1.2. Why the circular economy of plastics is important?
The Circular Economy (CE) of plastics is a method of recycling achieved by recycling, reusing or upcycling used plastic materials and products. In an ideal CE there is no waste and it could realize the purpose of a sustainable system. The amount of plastic waste is large, and it takes more than 400 years to degrade naturally so that the circular economy of plastics is an effective way to alleviate environmental stress and resource waste. 
1.3. Tell about the amount of waste plastic.
For example, a whopping plastic about 91% is not recycled. Over the past few decades, billions of tons of plastic wastes have been produced, mainly single-use products.
1.4. What is meant by the life cycle of plastics?
[bookmark: _GoBack]The life cycle of materials refers to the chain of events that begin with the birth of a material or product, its intended use, and ultimately its disposal in the physical environment. This may be described through its’ manufacture and physical existence in the world or through the embodied energy required throughout its’ existence. In the case of plastics or polymers, as an example given by G. Scott in Polymers and the Environment (1999) car battery casings manufactured from polypropylene may be in part returned together with virgin material to reproduce the primary application, somehow linking the disposal to the birth of the product, truly representing a ‘cyclic’ operation. In reality, and especially in the case of thermosetting plastics and composite materials, the processes within a materials life cycle is not intra-linked. It is however inter-linked with other environmental exposures during its’ lifetime. In the example of car battery casings, most of the end-of-life material is not recycled and is disposed or in landfill, and so the life cycle of this product must include the very long process of polypropylene biodegradation.
1.5. Make a list about the most used thermoplastics and thermosets.
	PMMA
	acrylic
	Thermoplastic

	ABS
	Acrylonitrile-butadiene-styrene
	Thermoset

	EP
	epoxy
	Thermoset

	GRP
	Glass reinforced plastic
	Thermoset

	HDPE
	High Density Polyethylene
	Thermoplastic

	HIPS
	High Impact Polystyrene
	Thermoplastic

	LDPE
	Low Density Polyethylene
	Thermoplastic

	MF
	Melamine Formaldehyde
	Thermoset

	PA
	Polyamide (Nylon)
	Thermoplastic

	PF
	Phenol Formaldehyde (Bakelite)
	Thermoset

	PAN
	Polyacrylonitrile
	Thermoplastic

	UPR
	Polyester
	Thermoset

	PET
	Poly (ethylene terephthalate)
	Thermoplastic

	PVC
	Poly (vinyl chloride)
	Thermoplastic

	SAN
	Styrene-acrylonitrile
	Thermoplastic

	PTFE
	Teflon
	Thermoset


1.6. How thermoplastics and thermosets differ from each other?
At room temperature, a thermoplastic is solid but becomes highly viscous upon heating or by virtue of crossing the glass transition temperature. Its’ polymer chains are not crosslinked through chemical bonds. A major feature of thermoplastics is that they can be heated and reformed I.e. the process is reversible. Thermosetting polymers, liquids at room temperature, cannot be reformed after heating or through chemical means since the process is irreversible. Chemical crosslinking bonds are formed to create a macromolecule that is often more rigid than thermoplastics that forms solid structures. 
1.7. How the recycling of thermoplastic polymers differs from the recycling of thermosets?
Thermoplastics are prepared primarily through additional polymerization reactions, where polymer chains are linked together by intermolecular forces and can be melted and recycled if enough energy is provided. 
Thermosets, on the other hand, are prepared primarily through polycondensation reactions, which result in the formation of polymer chains that are cross-linked to form stable three-dimensional structures that cannot be melted or recycled.
1.8. How can we decrease polymer waste problem?
1. Reduce excessive packaging: When non-recyclable components are tightly integrated with recyclable materials, it is difficult for consumers to recycle plastics. For example, surface labels.
2. Design for recyclability: a. Use single-layer designs, multi-layer designs are difficult to recycle. b. Use natural plastics, colored plastics affect recycling. c. Use materials that are widely recycled, such as PET, polyethylene. d. Use recyclable materials. e. Use recyclable packaging.
3. Maximize recycling rates.
1.9. What are the effects of waste polymers on the environment?
1. Plastics containing chlorine can harm soil and groundwater.
2. The accumulation of waste plastics in the soil can affect crop yields.
3. The landfilling of waste plastics in landfills takes up a lot of land, which affects the sustainable use of land.

References
1. https://www.plasticseurope.org/en/about-plastics/what-are-plastics
2. https://www.nationalgeographic.com/news/2017/07/plastic-produced-recycling-waste-ocean-trash-debris-environment/
3. https://www.nationalgeographic.com/news/2017/07/plastic-produced-recycling-waste-ocean-trash-debris-environment/
4. Scott, G. 1999. Polymers and the Environment. 68-70. Royal Society of Chemistry.
5. https://www.domino-printing.com/zh/blog/2020/recyclableplastic
6. https://zh.bccrwp.org/compare/difference-between-thermoplastic-and-thermoset/
7. https://www.plasticseurope.org/application/files/6315/4510/9658/Plastics_the_facts_2018_AF_web.pdf​ 
8. https://www.plasticseurope.org/en/resources/publications

1
[image: ]
image1.png
iefrtog
®

CIRKULAR EKONOMI YH
CIRCULAR ECONOMY UAS




image2.png




image3.png




image4.png
This work is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License.
@ @ @ @ View the license at https://creativecommons.org/licenses/by-nc-sa/4.0/.

Commercial use is allowed only to the partners of the Circular Economy UAS project 2018—-2020 (OKM funding
decision OKM/302/523/2017).




