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ABSTRACT: This paper addresses the recycling opportunities of plastic waste and provides a rundown of the current plastic 

waste disposal concerns. A description of the volume and form of plastics in the waste stream and the key effects of recycled 

materials itself is given. Four recycling types: primary, secondary, tertiary and quarterly, the specifications and uses for each 

feedstock. The production and general understanding of plastic waste is now comparatively late in the history of the plastic 

industry. Two reasons have driven this way; growing anxiety about the effects of landfilling, both financially and 

environmentally, and the sheer amount of plastic waste reaching this waste stream. The use of plastics in the automotive 

industry for example has been increasing due to the drive to make cars more energy efficient and lightweight. This analysis 

provides an insight into the problems surrounding recycled products from end of life to disposal and overviews the key strategies 

for avoiding plastic waste disposal. 
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INTRODUCTION 

Recycling of plastics was traditionally done as part of the regular development cycle within industrial firms. 

Of example, in-house scrap will be reprocessed with virgin material to increase the final material output yield 

where materials and pollution constraints are required. The industrial and post-consumer plastic waste goes 

to the landfill[1], [2]. Despite the growth of the plastics industry it is now fairly late to work on plastic waste 

and public understanding. Two reasons have brought us to this: a rising concern about the financial and 

environmental consequences of landfill and the mere volume of plastic waste entering the waste stream[3], 

[4]. This study offers a summary of the issues with plastics recycled products from the end of life to disposal, 

and provides an outline of the main approaches of waste management for plastic waste. 

1. Problem Scale  

There are still increasing quantities of plastics in the waste stream. This is currently expected to grow by 4 

percent a year in Western Europe. That is because plastics are a very convenient and flexible kit of materials. 

These have been used in a wide variety of items, for example consumables, containers, vehicles and 

houses[5], [6]. For example, the use of plastics in automobile industry has increased because of the desire to 

increase the energy efficiency and lightness of automobiles. Plastics constitute just about 7 percent of the 

domestic waste stream. But, because of their light weight, they tend to add much more to bulk than heavier 

matter such as metals, and so can be more noticeable in the waste stream. Plastics add nearly 3 million tons 

a year, of which 56 percent comes from packaging materials[7], [8]. This may be shocking, because only 

35% of plastics used in packaging are seen in Figure 1. This can be demonstrated by not only the form of 

product but the quality of the product. The product's lifespan is an important recycling principle. Take a 

polypropylene bumper on an automobile for example. For more than 10 years, that will potentially happen 

on the same vehicle. In comparison, a polyethylene wrapping should be discarded for a few days on a fresh 

chicken (lifetime). Likewise, a carrier grocery bag should be tossed as long as it is supposed to bring the 

shopping around. Packaging materials tend to have a slightly reduced lifespan[9], [10]. When it winds up in 

the waste stream, the product's lifespan can affect. Studies have found that packaging has a very short life 

cycle. Supermarkets have been reported to offer them at over 290 bags for each person in the United Kingdom 

a year. When it doesn't make sense for the climate, why? Economics is the response. Supermarkets battle for 

consumers and will give the consumers the quality they deserve to retain their market share. A big barrier to 

sustainability may be the conflict between the environment and economy. 
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2. Plastic Materials 

It is important to learn what the substance is and whether it is going to be used to use a plastic material 

properly. Polymers and chemicals are made of plastics. The amount of polymer inside a plastic material will 

vary greatly, based on the product it is built for, from approximately 100% to less than 20%. In the United 

States alone there are more than 18,000 different types of polymers. Such plastics should be subdivided into 

two major groups for the purposes of the discussion on recycling: thermoplastics and thermosets. This 

differentiation involves the fundamental molecular structure and impacts both the manufacturing path and 

the recycling path. A plastic is considered a new substance in the first application. They melt and float when 

warm and they regenerate when they are cooled. The heating and cooling cycle can be performed many 

times, and it is also important to refinish a thermoplastic material. HDPE, LDPE, PP and PS materials are 

commonly used to manufacture a range of consumer goods like clothing, carry bags and fast snacks. In bottles 

of carbonated drinks, PET is used. The floors, shoes, and bottles are made using PVC. Thermoset will not be 

re-melted and decomposes instead of fusion during initial processing in a similar way to thermoplastic ones. 

That is because during a cycle called therapy they become genetically intertwined. This produces a extremely 

complex chemical structure that offers rigidity and fragility. Thermosets, epoxy resins (adhesive, electrical 

isolation), melamine formaldehyde resin (heat-resistant surfaces of laminate such as kitchens) and phenolics 

(heat-strength doors, toasters, iron) are examples of thermo-sets. Since thermosets are unlikely to recycle by 

re-melting, re-processing is even harder. They have a long shelf life (10 years μ) and are used to manufacture 

thermoplastic materials in smaller numbers. There have been several research ventures to find ways to 

dispose of materials from thermosets, some of which are to be addressed later in this paper. This has been 

stated previously that plastics are composed of polymers and additives, so it is important to address additives 

and their impact on this method shortly prior to a closer analysis of recycling. Many commercially available 

additives for plastics are available and a full debate goes beyond the scope of this analysis. Numerous 

chemicals can not only be added to plastic, but also to a variety of percentages. For starters, glass fibre may 

be blended between 5% and 80%, making a plastic with a very varied nature and use. In mainstream markets, 

plastic goods with such different properties as glass, metal and wood have been popular in this form of 

versatility. This flexibility can also be a downside when recycling is considered. A significant amount of 

scope for additives and combinations of additives is available when contemplating a single polymer. 

3. Thermoplastics Melt Processing  

The emphasis will now be on thermoplastic material and its manufacturing in particular. Three phases of 

manufacturing can be simplified: cooling, forming and reinforcing. A variety of methods are used in the 

manufacture of plastic parts, for example extruder, injection moulding and film blowing. The Extrusion is 
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used to combine polymer and other additives (called compounds). Each one is used to make different types 

of products. It may also be used for basic moulded objects such as plastic sheets and window profiles. 

Moulding by injection can create more complicated and intricate products and easily manufacture them 

massively. For starters, barrels, door handles for vehicles, mobile phones, and TV boxes. Hollow objects like 

bottles are made using blow moulding. Film blowing is used to make thin films for wrapping or holding 

containers. Plain pellets of a size close to the variety of pea sizes are typically the feedstock for all these 

processes. In the reprocessing of products, they are typically subject to a cycle to return them to this sort of 

feed stock. The plastics are compressed and dried in all these processes:  

 The polymer is compressed to melt and float and the gas is loosened to solidify.  

 Deformation helps the substance to shape during processing. 

 Shear force damage which may occur during normal processing and subsequent processes such as 

granulation are also prone to polymers. The high temperatures involved exacerbate this process. 

It results in chemical oxidation by molecular disruption in the form of cleavage, cross-linking or double-

binding formation. Heating and shear are the key factors for two major difficulties in the post-consumption 

plastics manufacturing:  

1) The manufacturing and service life deterioration of plastic.  

2) Get appropriate characteristics from mixed plastics processing5 and hence consider recycle 

applications. During activity, the environmental effect can also cause polymer degradation. The 

influence of sun, heat and atmosphere may be attributed to this. 

An improvement in the visual properties is following this aging process. It also influences the mechanical 

properties of both new and recycled products. As a result, after initial use, waste plastics have deteriorated 

to some extent. The degree of this degradation depends on the polymer form, on the background and initial 

stabilisation of thermal and shear stresses. Stabilization additives can be used to avoid plastic deterioration. 

External ingredients, such as fillers, may also be added into the product to improve recycled properties. 

4. The Need for Plastic Separation 

Fortunately, the explanations for the separation of thermoplastics and thermosets are very clear because 

thermosets cannot be remodelled for reprocessing. Nevertheless, single families of thermoplastics, i.e. in 

fact, before they can be re-processed, PP, PET, PVC must be removed. This would not be very efficient to 

blend all the various thermoplastics together and recover the properties of the new mix. The chemical 

structure of polymers is the explanation for this. Each is special and doesn't blend well. The combination will 

consist of a lot of small, separate areas of the various polymers with no association between them, rather than 

one single polymer mixture with a similar set with properties. A basic example is an egg that is made up of 

not one but several smaller yolks encapsulated but not attached to a thin egg white. For good properties, 

single combination polymers can also not only be isolated, but can be used individually or in mixtures of 

new materials and can give a better prices on the market. 

5. Reprocessing Thermoplastic Recycle 

Mechanical recycling is the most common recycling process. Plastics obtained are ground to a appropriate 

dimension for reprocessing in the first case. The polymer industry in manufacturing plants has done this for 

many years. This recycling in-house known as primary recycling has major economic significance, provided 

that producers not only recycle their own waste but also increase manufacturing yields. A re-processor 

involves greater effort to recover the content obtained from other suppliers. There are different types of 

material: bales, mouldings, large plastic plates. All or any of the following may also be required: reduction 

in size, purification, sorting and degranulation to the correct feed stock level. Recycling is considered 

secondary recycling practices of this kind. Another problem is that the history of the material cannot be 

established and that, even though the original grades are established, the properties of the resulting recycled 

material created that vary dramatically from the properties of the new product. High quality plastic materials 

are required for high-end goods. It is therefore challenging in those industries where properties can be 

variable for recycled materials to succeed. For example, characteristics can vary according to: How much 

was it previously re-processed.  How transparent has thermal loss been?  It is a single or blended polymer.  

When the products are tainted, i.e. dirt, fuels, wood, metals.  For what it used to be.  If the length (long 

exposure to light, exposure to water, steam, high temperatures, etc.) has impaired its activity. Such responses 

are typically learned in a closed loop process and why primary recycling is so normal. Confidence in the 
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nature of the goods used comes with this knowledge. The development of closed loop infrastructures and the 

usage of common materials in the automobile and manufacturing industry and waste electrical and electronic 

equipment’s business have therefore and are significant drivers of growing trust in the use of recycled waste. 

Both industries were heavily supervised in order to boost recyclability and pressure producers to act. 

6. Recycling Techniques 

If a technique for waste disposal and the demand for the goods is open, a resource may be called reclaimable. 

While work efforts to identify technological alternatives are that, the vast number of plastics that end up in 

the waste stream is not yet economical to remove. Single plastic waste sources, whose disposal commitment 

is low, are the optimal solution. A traditional household waste stream can however be made of different 

plastics such as cardboard, paper bags, cans, plastic lids and containers for food and household. These 

materials are not only combined but also polluted with food waste, contaminants, packaging and glue. Other 

chemicals such as rubber linings or wire seals can be used to blend plastics. The householder and a number 

of local authorities in the UK (which is not currently one of those writers ' authorities!) can conveniently 

select from the spring by selection of plastic bottles washed and secured by the householder. Apparently, the 

UK consumers only store and compost PET, HDPE and PVC flasks, tubing and bottles. Nonetheless, 

recycling experts may receive other plastics forms, usually in bulk, from companies. Glue, soil etc. will be 

collected and the substance will then be cleaned. Sorting also has to be completed. This can be achieved 

manually using authentication codes. However, the intensive labour and final washing obviously rely on 

human precision. It will be an economical approach because workers are inexpensive. Mechanized sorting is 

favoured in the developing world, though. The use of a variety of sorting techniques results from the various 

plastic properties for separation. 

7. Extrusion and Compounding 

It goes into an extruder at some point in the life of a product. When a polymer transforms into a plastic 

(through additions), the polymer undergoes what is considered a compounding cycle of extrusion. In general, 

the term plastic compounding encompasses a broad variety of process phases between polymer processing 

and its final formation inside a process system. This may involve moving or feeding the substance into a 

process, calculating the appropriate quantity of substance and combining it with other materials such as 

chemicals as a polymer blend. Eventually, the finished plastic content will be pelletized or extracted for use 

in other systems, such as injection or blow moulding machines. 

8. Gasification  

The development of gasification is focused on the use of partial combustion. It was built initially for coal 

and oil use. Depending on the type of gas used there are many variations. May include atmospheric gas, 

wind, gas-pure, atmospheric enriched with oxygen or CO2. The required temperature always depends on the 

fuel type. It normally ranges between 800 and 1600 C. Gasification is preferred for the processing of fuel gas 

as a single gas component has a high quality without involving costly and potentially dangerous air separation 

plants. The processed synthetic gas can be classified according to composition, heat intensity and use. Most 

of the CO2 in the waste feedstock is turned into gas and is disposed of with a nearly inert ashes. 

9. Energy Recovery 

Recovery of energy may be described as the combustion of endogenous energy. Because polymers are made 

of gasoline, it is not shocking that when they are burnt, they are very good sources of fire. The sum of energy 

to recover depends on the heat content of the material. Average calorific value of 35 MJykg for mixed plastic 

waste is provided by literature values. Compared with paper (16 MJykg) and organic waste (3MJykg), it can 

be shown that the energy return of plastics when combusted is very high. Various energy recycling techniques 

are used. Three sources of energy recycling are incineration, processing of waste coal, and gas recovery from 

pollution from sites of landfills. Through the use of carbon storage techniques, UK continues to lag behind 

continental Europe, Japan and the U.S. China, for example, uses about 78% of its industrial waste to produce 

electricity, Denmark 58%, while the UK only uses 9%. The distinction stems largely from the recognition of 

waste disposal as an alternative. Nonetheless, with the costs and drawbacks of such disposal set to rise, 

alternate forms of disposal should come to light. Municipal waste combustibles with state-of - the-art carbon 

recycling and flue gas cleaning technologies are widely used by many countries across Europe to achieve 

high percentages of domestic power requirements. Energy recovery becomes much more effective when the 

combustion system becomes attached to a local heating system for the transmission of hot water and process 
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vapour. Residential buildings in Paris, France are built with combustion plants in some regions. Domestic 

waste is then incinerated locally and used to supply households with low-cost heating. In Japan, the world's 

first electricity generation plant was designed to use only plastic waste coal. The plant has been planned to 

use 700 tons, provide electricity for 30,000 Japanese homes every day. 

 

CONCLUSION 

There are a variety of considerations that must be weighed for the most efficient disposal process for plastic 

recycling. The composition of the waste is the most critical of these. If known, the feasibility can be easily 

ascertained for mechanical recycling. If it is not feasible to recycle technology, chemical recycling and 

eventually carbon storage would be effective options in making plastic products, which will reduces the use 

of oil supplies. Yet the safest way of disposing will also inevitably be that of pollution management by best 

practice, which provides optimum environmental gains from both consumers and the general public. The 

chances for better recycling rates around the world look good. Throughout Brazil there was a rise throughout 

European-like mechanical recycling rates and alternating between the processing of high-value products for 

mechanical recycling is not always a feasible choice. Mechanical recycling and renewable electricity are 

expected to be part of material waste disposal pathways in the near future. 
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