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Abstract

Plastic waste is one of the biggest environmental threats since it is produced in large quantities and seriously
harms both the environment and human beings. Plastic garbage generated on land frequently finds its way
into water bodies, killing aquatic life and overloading the marine ecosystem. The main causes of this enormous
mass of plastic garbage are a lack of technical expertise in handling hazardous waste, inadequate
infrastructure development for recycling and recovery, and, most importantly, a lack of knowledge of the laws
and regulations. The severity of plastic pollution harms the ecology as a whole. In this paper, a thorough
investigation of the production of plastic garbage and its impact on humans and the environment are explored
in terms of source identification concerning industrialized and developing nations. The article presents a
thorough analysis of the current waste-to-energy and product conversion strategies. Additionally, this study
clarifies sustainable waste management practices and pinpoints the major obstacles to implementing practical
solutions to reduce the harmful effects of plastic trash.
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INTRODUCTION

Plastics are a versatile material that can be easily manufactured into a wide range of goods for use in
a wide range of applications. They are lightweight, affordable, and durable. Plastics have evolved
into an essential material in a variety of industries, including construction, engineering, medical,
automotive, and aerospace, due to the prevalence of food packaging and everyday necessities all
around us. Demand for and dependence on plastics have expanded as a result of economic
development and progress, and during the past few decades, plastic production and consumption have
rapidly increased globally. The majority of plastics manufactured each year are used to make
disposable food packaging and other products with limited shelf lives that are thrown away after one
year. Due to the exceptional durability of plastic, a large portion of this garbage is thrown in landfills
or on to natural environments, where it accumulates significantly. It thus poses significant dangers to
both human health and ecosystems, as well as substantial environmental pollution issues such
groundwater contamination and hygiene-related issues. Additionally, a significant amount of plastic
trash spills into the ocean as a result of improper waste disposal, creating a significant issue with
marine plastic litter [1]. Solving these issues requires the effective and economical treatment of plastic
trash, and interest in recycling plastic garbage has been rising quickly globally. The EU has advocated
the idea of a circular economy based on the notion of using plastics in a cyclical fashion, and there
are strong initiatives outside the European Union (EU) to pursue circular economies. With the
assistance of numerous nations, the International Organization for Standardization (ISO) is
developing global guidelines for the circular economy [2]. Despite the fact that researchers classify
plastic recycling techniques differently, numerous publications on the topic have been published in
this context. Primary recycling (re-extrusion), secondary recycling (mechanical), tertiary recycling
(chemical), and quaternary recycling (energy recovery) are the four categories that some papers
divide recycling into [3]. Although there are numerous studies that collectively refer to these as



mechanical recycling, the difference between primary and secondary recycling is primarily
attributable to the level of contamination of the plastic waste used. Energy recovery is typically
characterized as recovery rather than recycling because it does not include the creation of new
materials or raw materials but rather the extraction of energy in the form of heat. International
standards for plastic waste disposal have been developed by the ISO, and there are three categories
of plastic recycling: mechanical, chemical, and biological recycling [4].

Mechanical recycling is advantageous because it allows plastic waste to be converted back into
plastics, but recycled plastics have drawbacks such worse quality and less strength when compared
to virgin plastics [5]. Promoting public awareness of the benefits of recycled plastics for the
environment is essential if we want to encourage consumers to switch from virgin to recycled plastics,
especially in industrialized nations. Although chemical recycling is an efficient way to supplement
mechanical recycling, it often only yields industrial items like fuel and ammonia, and it is challenging
to make recycled polymers using this method. However, a method that can regenerate polymers from
olefin plastic waste has just recently been discovered in several affluent nations, and its use is
anticipated in the near future [6]. Plastic recycling has historically been done as part of the normal
growth cycle in industrial businesses. For instance, where material and pollution limits are necessary,
internal scrap will be reprocessed with virgin material to maximize the ultimate material output yield.
Plastic garbage from industry and post-consumer use is disposed of in landfills [7, 8].

Polymeric materials have a wide range of applications in both domestic and industrial settings, and
they are now a necessary element of modern life [9]. By 2050, it is predicted that there will be 1.1
billion tonnes of plastic produced globally [10]. According to the Environmental Protection Agency,
only 7% of the tonnes of plastic garbage produced each year is recycled. Records showed that just
8% of the plastic being burned, with the remainder being dumped. These wastes are nevertheless
released into aquatic bodies as a result of the energy and financial costs associated with landfilling
[11, 12]. Wastes made of thermoset, thermoplastic, and elastomer plastic can seriously contaminate
the environment [13, 14]. Therefore, addressing environmental and sustainability challenges requires
proper management of plastic trash. The "take-make-consume-waste" technique is used in the
conventional model to manage resources. The linear paradigm must be replaced with a generative
and restorative model based on the circular economy concept. Thermal breakdown, landfills,
mechanical pulverization, incineration, recycling, and microbiological degradation are common
methods for managing plastic trash. The quick and accurate identification and sorting of waste plastic
mixes is the key issue still facing the management of the waste plastic business [15].

In terms of the circular economy, landfilling is the least desired method of processing plastics, and
the high rate of landfilling in the United States and Europa (particularly in Eastern and Southern
European countries) is a significant problem [16, 17]. Secondary harm from landfilling includes
ecological degradation and groundwater pollution. Recycling is strongly preferred over landfilling in
industrialized nations. The percentage of energy recovery is high in Japan and several European
nations. Energy recovery is a valuable technique for processing plastics since it is utilized for power
generation, fossil resource replacements in industry, and it effectively lowers carbon dioxide
emissions. However, mechanical and chemical recycling are preferable processing methods to energy
recovery if generating recycled polymers is a top priority. The ability to recycle plastic effectively by
a nation can lower environmental expenditures by an estimated 3.2 billion euros per year [18]. Since
each technique has benefits and drawbacks, there is no one best way to recycle plastic garbage.
Although mechanical recycling techniques utilizing wasted plastics, post-consumer plastic waste, or
post-industry plastic waste are ideal, they have numerous drawbacks. Mechanical recycling has the
drawback that recycled plastics don't perform as well as virgin plastics in terms of material attributes
including strength, smell, purity, and color [19]. Pre-sorting of garbage is necessary due to the
difficulties in recycling composite materials and filthy plastic waste, which raises prices [20].
Consequently, plastic garbage is typically thrown into landfills and released into the environment.
Incineration is a common method for recycling energy from plastic trash, and it allows a substantial
amount of energy to be created and used in a variety of applications [21]. Understanding the most
effective separation techniques and recycling plastic trash are two of the most effective ways to reduce



the buildup of huge waste stack in the environment. In order to reduce the buildup of plastic waste in
the environment, this review will highlight the most cutting-edge mechanical and chemical recycling
procedures for plastic trash. It is important to remember that breakdown of the polymer chains is
necessary for chemical recycling of plastic waste [22].

For recycling filthy waste and composite materials, which are challenging to process mechanically,
chemical recycling techniques involving pyrolysis [23] and gasification [24] are very useful.
However, compared to mechanical recycling, it has the drawback of typically requiring a lot of
energy, which leads to higher carbon dioxide emissions. In addition to the above listed methods,
biological recycling is gaining popularity. Plastics made from petroleum can be organically broken
down using microbes as one of the technique [25]. Another option, as some plastics are
biodegradable, is a process of spontaneous disintegration under particular environmental
circumstances [26]. Biological recycling has the benefit of having a low environmental impact
because, depending on the circumstances for decomposition, it doesn't require a lot of energy. There
are several different types of plastic garbage; polyethylene and polyethylene terephthalate (PET) are
two of the most prevalent. Plastic waste recycling has been considered a convincing approach by
scientists, and the packaging industry has offered numerous recycling techniques for this type of
garbage. These technique aren't frequently used in the construction sector. As the most major
industrial sector in many financial systems and the largest consumer of raw materials, the construction
industry is actually a substantial and advantageous sector where plastic wastes add value and may be
used for a variety of alternative uses and recycling. Plastic wastes can be used as insulation, filler,
insulation bulk in asphalt and cementitious mixtures, and other civil building materials. Although the
use of plastic trash in the building industry has a lot of promise, it is presently very underutilized
[27+29]. The process of heating materials to 400°C to 650°C in an atmosphere with little oxygen is
known as pyrolysis. Organic compounds are broken down in this way without being burned. The
technique can assist in recovering additional chemicals and materials, particularly from plastic trash,
by incorporating cold plasma. Plastics can be pyrolyzed with cold plasma to produce ethylene,
methane, and hydrogen. When burned, hydrogen and methane generate less carbon dioxide and emit
more gas than fossil fuels. This makes them cleaner energy sources. This article provides brief
summary about recent developments in materials and processes for recycling plastic trash.
Additionally, about those research that has been done on polymeric waste found in common building
materials as cementitious concrete and asphalt pavements, along with plastic management and some
challenges. Figure 1 represents how devastating can be plastic disposal site.
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METHODOLOGY
Data have been collected from different reputed international journals and literature like Scopus,
PubMed and EBSCO etc.

DISCUSSIONS

Plastic materials

For proper use of a plastic material, it is crucial to understand what the substance is and if it will be
employed. Plastics are created from chemicals and polymers. Depending on the product it is made for,
the percentage of polymer inside a plastic material might range from around 100% to less than 20%.
Figure 2 shows plastic input map into the ocean throughout the world. For the subject of recycling,
these plastics should be classified into thermoplastics and thermosets, two primary types. This
distinction affects both the production path and the recycling path and concerns the underlying
molecular structure. In the initial application, a plastic is regarded as a new substance. When they are
heated, they melt and float, and when they are subjected to cooling, they reformed. Refinishing a
thermoplastic material is equally as crucial as repeatedly performing the heating and cooling cycle.
Materials like HDPE, LDPE, PP, and PS are frequently utilized in the production of a variety of
consumer goods, including apparel, carry bags, and quick snacks. PET is utilized in the bottles that hold
carbonated beverages. PVC is used in the construction of the shoes, floors, and bottles. Similar to
thermoplastics, thermosets cannot be remelted and initially processed thermosets disintegrate rather
than fuse. That's because they become genetically entangled through a process termed treatment. This
results in a hard and fragile chemical structure with a very high level of complexity. Examples of
thermo-sets include thermosets, epoxy resins (adhesive, electrical isolation), melamine formaldehyde
resin (heat-resistant laminate surfaces like kitchens), and phenolics (heat-strength doors, toasters, and
irons). Reprocessing is significantly more difficult for thermosets because they are unlikely to be
recycled by remelting. They are employed in smaller quantities to produce thermoplastic materials and
have a lengthy shelf life (10 years). There have been a number of research projects to discover disposal
methods for thermoset materials, some of which will be discussed later in this paper. As previously
said, plastics are made up of polymers and additives, thus before examining recycling in more detail, it
is crucial to talk about additives and their influence on this process. A thorough discussion of the several
widely available plastic additives is outside the purview of this investigation. Plastic can have numerous
chemicals added to it in a variety of quantities.

Plastic input into the oceans
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Fig. 2. Plastic input scenario into the ocean, (Source: IPCC scenario SRES B2)



Mechanics & recycling of plastic

Plastics are polymers, which are repeatedly arranged carbon and hydrogen atoms that can be
converted into hydrocarbons like fuels, monomers, or intermediate chemicals. Figure 3 represents
those countries with worst plastic management. Thermochemical recycling, which includes pyrolysis,
gasification, depolymerization, and upcycling, is the term used to describe this process [28]. Pyrolysis
is used here to refer to thermochemical recycling broadly. Mechanical recycling is the best kind of
recycling since it uses waste plastic to recycle plastic. However, it has the drawback of being
challenging to implement when recycling unclean plastic waste from food packaging and containers,
as well as composite plastic trash [30]. Pyrolysis technology's global market size was around 972.8
million USD in 2019, and it is anticipated to increase at 8.2% CAGR between 2020 and 2027 [31].
Depending on the type of plastic, such as polyethylene (PE), polypropylene (PP), polystyrene (PS),
and polyethylene terephthalate (PET), extensive research has been done to optimize reaction
conditions (e.g., temperature, residence time, pressure, equipment, process), and suitable catalysts
(e.g., cobalt, platinum, zeolite, aluminum chloride, organic matter) [23, 32+35]. The regeneration of
PS and PET from these wastes is being studied since PS and PET are extremely simple to monomerize
[36, 37]. Commercial PET plants are available [37]. The main problem with pyrolysis is that it uses
a lot of energy [38, 39], which can make it difficult to become carbon neutral. To counteract this, it
is crucial to create a cheap, highly effective catalyst that can achieve thermal breakdown at lower
temperatures.
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Fig. 3. Worst management of plastic by 20 countries, (Source: Gnda/Jambeck)

The specifics of waste and treatment operations, such as collection, transportation, and sorting
techniques, vary depending on each country and location, and the LCA (life cycle assessment) of
each prior study also takes these regional features into account [40, 41]. It is challenging to compare
and condense the findings of each study in a strict sense because each study uses a different strategy
for establishing system boundaries [41]. Despite these shortcomings, there are tendencies that are
frequently seen in the literature. The differences between energy recovery and various treatment
procedures are compared using the following metrics: global warming potential (GWP), energy use
(EN), residual solid waste for disposal (SW), acidification potential (AP), and eutrophication potential
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(EP). Mechanical recycling has a lower environmental impact in GWP, EN, SW, AP, and EP when
compared to energy recovery [42, 43]. Comparing mechanical and chemical recycling, mechanical
recycling has less impact on the environment in GWP, AP, EP, and EN, but a higher impact in SW
[42]. Drawback of mechanical recycling is that it cannot recycle composite trash or unclean plastic
waste. Therefore, it is not appropriate to compare mechanical and chemical recycling using LCA
alone; it is preferable to use these two recycling techniques in conjunction with one another [44, 45].
Bioplastics-derived biodegradable polymers are also being industrialized. When compared to the
current petroleum-derived polymers, polylactic acid (PLA), a biodegradable bioplastic, has poorer
mechanical and barrier qualities. This restricts the uses for PLA. The fragility of PLA is increased by
blending with hard polymers or by plasticizing block copolymerization [46]. Although the tensile
strength is reduced, the strain at break is increased [47].

Bioplastics are polymers produced by microbial metabolism or from renewable materials and
resources [48]. These are biomass-based and will be referred to as such from now on. The second
definition states that, in addition to bio-based polymers, all biodegradable polymers—including those
obtained from fossil fuels—are referred to as bioplastics [49]. The third definition states that the term
"bioplastic" solely refers to bio-based and biodegradable polymers [46, 50]. Bio-PET and bio-PE are
two types of bioplastics that are not biodegradable. Coca-Cola, Pepsi, and Nestle are those beverage
corporations that already sell some beverages in bio-PET bottles to certain countries (30%) [51].
Terephthalic acid (TA), which serves as a starting point for the creation of bio-PET, is sourced from
fossil resources; however, since the monomers required for production can be obtained from
renewable resources, they can be referred to as bio-based PET [52]. Only one of the monomers in the
majority of the bio-PET that is currently manufactured, ethylene glycol (EG), is derived from
biomass, making bio-PET only partially bio-based. Only fossil fuels can be used to manufacture TA
due to technical issues [53]. Making bio-TA from lignocellulosic biomass extracted from forest
leftovers could be a way to make 100% bio-based PET [54, 55].

One of the most popular thermoplastic materials is PVC [56]. PVC has become a ubiquitous polymer
as a result of its special features, excellent performance, low cost, and wide range of applications by
various processing conditions and methodologies [57+59]. PVC is used in many short-lived products,
including textiles, medical equipment, cleaning supplies, beverage packaging, and food packaging.
PVC is also used in durable goods like pipes, floors, window frames, wallpaper, cable insulation, and
roofing sheets [60]. It is challenging to create cost-effective and efficient mechanical recycling since
post-consumer PVC waste is combined with other plastic debris and sorting is still an issue [61]. In
actuality, goods made mechanically from a mixture of waste materials have poor mechanical qualities
and limited use [62]. A product with a low chlorinated compound content can be produced by using
both low-temperature de-chlorination and mechanochemical treatment in base hydrolysis of PVC.
The end product doesn't produce any harmful chemicals when chlorination occurs. The temperature
and duration of the process can be greatly reduced by substituting an organic solvent and chlorine for
the water-soluble medium [63+67]. The fundamental benefit of treating PVC hydrothermally in
subcritical water is that no chemicals that cause chlorination are created. This is because the chlorine
produced from the PVC is changed into hydrogen chloride, which is completely soluble in water.
This area of study is still being investigated [68+75].

Electrical and electronic equipment (EEE) is made out of a variety of plastics, the most popular of
which are acrylonitrile-butadiene-styrene (ABS), high impact polystyrene (HIPS), and polystyrene
(PS). To comply with fire rules, EEE plastics employ flame retardants (FR). Chemicals called FR are
added to polymer structures to prevent ignition and lessen product flammability [76]. In the process
of treating EEE plastic trash, FR present a significant barrier. Chemicals of all kinds, both organic
and inorganic, are employed as FR. There are two varieties of organic FR: halogen- and phosphorus-
based FR. Chlorinated and brominated FR are examples of halogen-based FR [77]. FR is included in
around 30% of the polymers used for EEE [78]. The abbreviation BFR stands for bromine-loaded
FR. BFR include substances like aliphatic and aromatic substances. The primary distinction between
the more than 75 different forms of BFR is where the bromine atom is located in the chemical
structure [79]. The best way to handle EEE plastic waste is by mechanical recycling, which accounts
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for the majority of recycling done today [80, 81]. For mechanical recycling, BRF-containing plastics
must first be separated, which raises the cost of production. Sorting by specific gravity is the most
widely used automated sorting strategy [82]. A sorting method using infrared rays or X-rays has been
extensively studied in recent years [83+87]. For mechanical recycling, it is also necessary to presort
by type of plastic such as ABS, HIPS, and PS, which increases the processing cost. For this reason,
there are many studies that mechanically recycle the blended plastics, which are often used in EEE,
without sorting them [84, 85, 88+90].

A technique called flotation separation exploits the hydrophobicity of plastics to separate plastics
depending on how differently they float on water. To limit its contact with air bubbles, the plastic
surface is selectively made hydrophobic. For selected contact with air bubbles, the wettability of various
plastics must be sufficiently different from one another [91]. There are two primary methods for
flotation separation, one is to selectively make wettable polymers out of hydrophobic plastics [92].
Alternately, it is possible to selectively make wettable plastics hydrophobic [91]. Finding a useful
method to effectively wet the polymers on a selective basis is the main challenge in plastic flotation.
For instance, there are techniques for modifying chemical conditions, surface treatment, and
techniques for lowering liquid-vapor surface tension (referred to as gamma flotation) [93].

It is widely accepted that when two materials with dissimilar surface qualities come into touch, they
become charged. This is referred to as the tribo-charging phenomena, which is also referred to as
frictional or contact electrification [94]. The tribo-charging principle is used to charge two distinct
plastics positively and negatively in the process of electrostatic separation. Electrostatic separation
can guarantee sorting of plastic trash since plastics typically have various surface characteristics (i.e.,
effective surface work functions) [95]. Electrostatic separation can only be employed to detect
positive and negative charges due to the relative work function discrepancies between various plastic
wastes, which make it impossible to measure the work function of all plastic wastes with rough
surfaces accurately [96]. Typically, plastic trash is crushed to an appropriate size, sieved, and then
charged using a triboelectric charger. Particles are then collected after applying an electric field to
deflect them. Three collisions in particular - between particles made of different plastics, between
particles made of the same plastic, and between particles and the device's wall material - affect the
charge of the particles in the device [97]. Combinations of these three mechanisms, with contact
between various types of plastics being the most significant, can alter the polarity and magnitude of
charge on plastic surfaces. Tribo-charging actually only happens at a depth of 30 nm or less below
the surface of plastics [98].

When plastics are used as an aggregate in concrete, heat generation and shrinkage are reduced, which
reduces the risk of cracks. Additionally, since mixing plastics can reduce the amount of expensive
raw materials utilized, such as cement paste and mortar, which are the primary ingredients in concrete,
the cost of building can be lowered. There are few studies on the field applications of recycled plastics
in concrete, despite the fact that there has been a lot of research on this topic. Global demand for
concrete is strong, and processing a lot of plastic trash would be possible if recycled plastics could be
utilized as aggregate. As a result, there is a substantial corpus of research in this area that is now being
done [99+101]. Concrete that uses plastics as aggregate has less slump, or flowability, and is more
difficult to work with on building sites. Slump values have been shown to decrease by up to 50%
when plastics are used to replace 20% of the fine aggregate [102]. The low density of plastics, the
uneven shapes and sizes, and the pointed corners of recycled plastic fragments are assumed to be the
causes of these features. Plastics don't mix well with the existing aggregates, and when plastic content
rises, concrete's water absorption, permeability, and carbonation increase, severely affecting the
material's durability [99].

Asphalt is a hydrocarbon-containing substance that shares chemical properties with polymers.
Researchers agree that recycled plastics, when correctly combined with asphalt under ideal
circumstances, greatly enhance the performance and lifetime of asphalt pavements [103]. For
instance, ethylene vinyl acetate (EVA) has been used in road building for many years [104]. EVA is
a class of polymers that modify asphalt by creating a hard, stiff, three-dimensional network that resists
deformation. For complete LDPE dissolution into the asphalt, wet procedures that utilize LDPE need
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high shear rates and high temperatures. Although it is widely acknowledged that adding LDPE to
asphalt enhances rutting, fatigue, and moisture resistance, the results of studies examining thermal
cracking resistance vary [105]. The addition of PP to asphalt increases hardness and helps to boost
rutting resistance. It is primarily employed in wet procedures. On the other side, PP makes asphalt
less ductile, which causes more air voids. Increased air gaps were shown to hinder rutting resistance
in one investigation [106].

Energy recovery

The burning of endogenous energy can be used to describe energy recovery. It is not surprising that
polymers are excellent producers of fire when burned since they are composed of petrol. The amount
of energy to be recovered is based on the material's heat content. According to published data, mixed
plastic garbage has an average calorific value of 35 MJ/kg. It can be demonstrated that the energy
return of plastics when burned is very high compared to paper (16 MJ/kg) and organic garbage
(3MJ/kg). Different methods of energy recycling are employed. Incineration, the processing of spent
coal, and gas recovery from pollutants from landfill sites are three sources of recycled energy. The
United Kingdom continues to lag behind continental Europe, Japan, and the United States in the
adoption of carbon storage technologies. For instance, China uses roughly 78% of its industrial waste,
Denmark 58%, and the UK only 9% to create electricity. The distinction results primarily from the
acceptance of trash disposal as a substitute. Alternative methods of disposal should emerge, though,
as the costs and downsides of such disposal are expected to increase. Many nations in Europe use a
large amount of municipal waste combustibles with cutting-edge carbon recycling and flue gas
cleaning technologies to meet a significant portion of their home energy needs. When the combustion
system is connected to a local heating system for the transport of hot water and process vapour, energy
recovery becomes much more efficient. In some areas of Paris, France, homes are constructed using
combustion plants.

Consumer & citizens

According to a research carboxy-methyl cellulose film can be excellent substitute of plastic material,
it has a great deal of potential to replace petroleum-based polymers that are non-biodegradable
because of its low cost and biodegradability [107]. Changes in the needs and habits of the final
consumer may also influence manufacturers to use more recycled plastic in their goods. Figure 4
shows following six level pyramid of plastic waste management can help in reducing plastic residue.
This problem is common in the food business, which is directly affected by the seas' plastic
contamination. Brands are under pressure from customers and civil society to use more recycled
plastic in their packaging. Finally, by properly classifying their waste, consumers must also take on
a portion of the duty for separated collection. The quality of streams that are available for recycling
directly depends on how carefully sorting standards are followed. Public authorities must clarify the
rules and standardize them in order to improve the sorting of domestic waste, which is a challenge

(Figure 5).
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Fig. 4. Six level pyramids to reduce plastic wastes
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Fig. 5. Plastic waste management (Source: Getty images)

Challenges
Several hardship are related to the following issues:

- variable composition: plastic wastes come in a range of sorts and grades, which could cause them
to function differently when used for building;

- harvesting: before the recycling process, this is regarded as the main constraint of plastic trash;

- low density: this may lead to some restrictions where a higher elasticity and toughness modulus
are needed,;

- lack of knowledge: the contractors' ability to accept and utilize plastic waste (PW) was constrained
by their insufficient knowledge of the long-term performance of recycled plastics;

- low surface energy: this causes poor mechanical bonding during incorporation into the composites
and greatly lowers the final composite's overall mechanical characteristics.

CONCLUSIONS

Plastics are indispensable to our daily lives, and when they are no longer needed, plastic garbage will
inevitably be produced. As a result, their employment in the construction industry is a viable
alternative that contributes to the sustainable management of plastic trash. The negative impact of
plastic garbage is now a global issue because it contributes to climate change and global warming by
releasing pollutants and poisonous gases into the environment. In addition to impairing soil fertility
and tainting groundwater, the growing amount of plastic waste also seriously harms nearby
ecosystems and the marine environment. But traditional methods of managing plastic trash primarily
require open dumping or landfilling, burning, etc, and these actions ultimately harm the environment
rather than meeting sustainable waste management objectives. This paper provides insight into the
thorough examination of cutting-edge technologies for managing plastic trash and discusses the most
resource- and environmentally-conscious approaches to handle plastic waste.
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