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Abstract

Plastic is a kind of material that is commonly
known and used in everyday life in many forms.
It becomes a very important part of each one’s
life. Increasing population and also the growth
of producing sectors in developing countries
have inflated the demand for plastic production.
In proportion to the expansion of plastic trade,
generation of plastic waste is additionally increasing.
However, recovery and recycling of this waste was
not sufficient resulting in the buildup of those plastics
in landfills and oceans per annum. Plastic become a
major environmental pollutant of present time. Being
composed of toxic chemicals and most significantly
a non-biodegradable substance, plastic pollutes earth
and ends up in soil and water pollution. Various toxic
substances releasing from plastic degradation and
these pollutant was consumed by plankton and other
minor invertebrates, thus becoming part of food
chain, reaching humans in the end. According to the
varied studies of wide unfold presence of plastics, in
several compartment of ecosystem its potential that
organisms in terrestrial and fresh can en-counter
plastic particles. These contaminants usually have
well known generative, cancer, and agent effects. The
government, law implementing agencies and health
authorities of the country ought to take a lot of steps
for sustainable production and proper disposal of
plastic wastes.
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Introduction

Plastic is universally known as the materials for
the 21% century, is a synthetic or semi-synthetic
compound that can be molded into the solid
substance of any shape. Alexander Parkes, a
metallurgist and he synthesize Parkesine ‘the first
man-made plastic’ in the 1860s, and commercial
application of plastic was discovered in 1920s [1].
From the point of its invention to till date plastic
industry has turned out to be a one of the fastest
developing worldwide ventures. At present,
worldwide plastic creation is around 335 million
metric tons, and the worldwide plastic industry
produces income of about $600 billion every year [2].
Expanding population and the development of
packing and manufacturing divisions in developing
nations have expanded the interest for plastic
generation. Now a days plastic productionis likewise
moved to Asian nations. Asian developing countries
like China and India are contributing about 34.8%
of the world’s plastic production [3] but in case of
Europe the plastic production is static from 2002 to
2026 and it might close around 60 million metric tons.
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Because of various alluring attributes like less cost,
simplicity of generation, flexibility and dampness
opposition, and plastics have picked up a great deal
of modern applications and it likewise dislodged
numerous ordinary materials, for example, wood,
stone, cowhide, and numerous others. The scope
of value of plastic in assembling a colossal and
extending scope of items, for example, from paper
clasps to space ships [4]. All around, there is an
exponential addition in the per capita use of plastics.
In the 1980’s per capita plastic use was around 11 kg
and, in 2015, it is around 28 kg for every individual
[2]. In India average per capita plastic utilization
was around 11 kg for each individual in 2015 and
thinks about have evaluated that in the following
5 years, modernization and rising commercialization
will reach to 22 kg per capita usage of plastics [5].
Consumption pattern of plastics is more or less
similar in both India and world because packing and
infrastructure sector are the main sector which uses
plastic and agriculture sector uses least amount of
plastics in world as well as India.

Reason behind rapid increase in plastic waste

Plastic are the most easily accessible things in
the present world. Plastics are shabby and simple
to make and are similarly sturdy. They likewise
get disposed of very easy. These properties are the
ones making plastics an immense contaminating
agent. Plastics are utilized as packaging materials,
in home utilities, plastic containers, straws, plastic
paper packs, jars, and the rundown goes on.
Expanding population and urbanization rate in
past years is extensively responsible for plastic
contamination. With the expansion of population
and urbanization, the interest for less expensive and
promptly accessible materials increases. As stated
thatbefore, plastic are very easily disposed thing,
because of their lightweight and use period. Like
examples of plastic paper sacks, wrappers, plastic
water bottles, straws, and nourishment holders [6].
The utilization time of these things is exceptionally
short. In this way, subsequent to getting the plastic,
a great many people don’t see the need of keeping
the remaining plastic. Plastics take many years to
degrade because they have strong chemical bonds.
The commonest plastics such as the ones used in
carry bags in stores take at least 50 years to break
down while the other complex type of plastics can
take between 100 and 600 years to decompose. EPA
likewise expressed that “all of plastic at any point
made still exists.” On this respect, it implies that as
long as new plastics will keep on being made, they
will continue to exist all through the planet adding

to plastic contamination [7].
Plastic Waste Generation in India

According to the investigation led by Central
Pollution Control Board (CPCB) in 60 cities of India,
it has been seen that around 4059 T/day of plastic
waste is generated from these urban communities.
The portion of plastic waste altogether Municipal
Solid Waste (MSW) shifts from 3.10% (Chandigarh)
to 12.47% (Surat). Normally plastic waste is around
6.92% of MSW. With extrapolation of the plastic
waste generation information from 60 cities, it
is assessed that around 25,940 T/day of plastic
waste is generated in India. According to the
investigation, out of absolute plastic waste, around
94% waste involves thermoplastic substance, which
is recyclable, for example, PET, LDPE, HDPE, PVC
and so on and remaining 6% has a place with the
group of thermoset and different classifications
of plastics, for example, sheet shaping compound
(SMCQ), fiber fortified plastic (FRP), multi-layered,
thermocol and so on which is non-recyclable [8].

Life Cycle Assessment of plastics

Life Cycle Assessment (LCA) is a procedure to
survey the potential natural and environmental
burden related with an item, a procedure or an
action. Attributes parts in a LCA are distinguishing
and measuring of vitality streams and material
streams and assessing the natural effects that
are related with these streams. The evaluations
ordinarily incorporate the whole life cycle of the
contemplated framework (the examined framework
can be an item, a procedure or an action) including
material and vitality crude product obtaining,
make use and transfer/squander the board [9].
In LCA the ecological issue is more connected with
the item from “the support to the grave”, along
these lines including every natural weight that are
related with the studied product during its whole
life cycle or life time.

Impact and risk caused by plastic pollution

Impact on environment

Plastic is one of the major lethal poisons of
present day time. Being made out of ototoxic
synthetic substances and most essentially a non-
biodegradable substance, plastic contaminates
earth and leads contamination of various natural
compartments like soil, and water contamination.
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This additionally blends with evolved way of life
and influencing people and creatures heaths. There
is no protected method to arrange plastic waste and
these squanders makes genuine harm condition
amid its generation procedure, amid its utilization
and transfer process. Rather that poisonous
synthetic concoctions discharge amid assembling
process is another noteworthy wellspring of the
negative natural effect of plastics.

Impact and risk caused by plastic pollution

Impact on environment

Plastic is one of the major toxic pollutants like
a lethal poison of present day time. Being made
out of ototoxic synthetic substances and most
essentially a non-biodegradable substance, plastic
contaminates earth and leads contamination of
various natural compartments like soil, and water
ecosystem. This additionally blends with food
chain and influencing people and creature’s heaths.
There is no protected method to dispose plastic
waste and these wastes causes serious damage to
environment during its production process, during
its usage and disposal process. condition amid
its generation procedure, amid its utilization and
transfer process. Rather that poisonous synthetic
chemical discharges during fabrication process is
another potential source of the negative ecological
impact of plastics. It is a source of cancer-causing,
neurotoxic, and hormonal disturbance causing
troublesome synthetic substances and waste
results of plastic creation, and they unavoidably
find their way into our environment through
water, land, and air contamination. A portion of
the significant mixes incorporate vinyl chloride (in
PVQ), dioxins (in PVC), benzene (in polystyrene),
phthalates and different plasticizers (in PVC and
others), formaldehyde, and bisphenol-An, or BPA
(in polycarbonate). A considerable lot of these
mixes are persistent organic pollutants (POPs)
probably the most harming poisons on earth, their
unmitigated discharge into the earth influences all
earthbound and sea-going existence with which
they come into contact. It is in the utilization stage
that the advantages of plastics in solidness and
viability are generally clear. Despite the fact that
most plastics are very harmful for human as well
for the ecosystem [10].

Threats on aquatic/marine species

A lot of plastic waste in the marine ecosystem

make physical hazard for marine life form by way
of ingestion or on the grounds that they become
caught in these waste [11]. Plastic is coincidentally
swallowed by fish, turtles and different creatures
and can affect reproductive organs or cause lethality
due to toxic chemicals. Numerous marine species
tangled in fishing nets, or tangles of gout, thrown
irresponsible  [12]. Polystyrene nanoparticles
coming because of plastic degradation alter the
properties of the cell membrane and the action
of specific proteins. The plastic utilized most
commonly, are a major part of the waste thrown
into the sea.

Imbalances in food chains

Plastic is degraded by the activity of water,
into small particles that being easily mistaken
with representatives of plankton. Creatures like
Phoebastrianigripes (an albatross species) or ocean
turtles, die due to the plastic articles ingestion.
These species can be prey to bigger creatures and
could add to auxiliary ingestion via seabirds [13]
that is the reason it lead to imbalance in natural
food chain.

Plastic pollution in the soil environment

Different sources of plastic that contaminate
ecosystem have been reported [14]. These incorporate
household sewage, containing strands from apparel
and microplastic beads from personal care products,
biosolids [15], manures [16] landfills from urban and
industrial centers [17] water system with wastewater,
lake water flooding, littering streets and unlawful
waste dumping vinyl mulch utilized in horticultural
exercises tire scraped area and environmental
particles transported over long separations. These
different plastics enter the dirt condition, settle
superficially, and infiltrate into subsoils.

A few analysts have begun to concentrate on
these anthropogenic materials that enter the dirt
biological system from different sources. In1998,
Habib et al. [18] concentrated on manufactured
filaments from metropolitan waste water; they
discovered synthetic fibers strands got from clothes
washers in the sewage sledges, and observed the
cloth fibers using polarized light microscopy. They
likewise revealed that effluents from waste water
plants with definite microfiltration steps contain
less synthetic fibers strands than those from
wastewater plants without microfiltration. After a
long time back, Zubris and Richards [19] conducted
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experiments reenacting a few test conditions,
checked the quantity of filaments, and proposed
composite pictures of manufactured fiber strands
separated from slime items. They completed a
straightforward test on the extraction of filaments
from the oozes. Both of these investigations revealed
that the synthetic fiber strands can be transferred
to the soil and can pollute soil ecosystem via the
application of the effluent to land.

Human health risks due to plastics in the
environment

Plastic debris represent a worldwide problem,
since they can affect all underground and surface
water bodies, with imprevisible and negatively
impacts and risks on wildlife, ecological habitats,
health of coastal communities. Plastic particles
in surface water columns are photodegradable,
becoming increasingly smaller (up to molecular
level). Toxic substances resulting from plastic
degradation (such as bisphenol-A, styrene,
phthalates) are then consumed by plankton, thus
becoming part of the food chain, reaching humans
in the end. It is important to know the impact of
absorbing plastic toxins on human health, because
plastic micro fragments could be swallowed by
small fish, which are the link between plankton and
vertebrates [20].

These small fish are eaten by commercial fish
such as tuna and swordfish, and substances such
as bisphenol A, styrene, etc. could get into the
body, hence affecting human health. Bisphenol
A and styrene, which are neurotoxic and
carcinogenic compounds, can generate disorders to
human health.

Effect of plastic pollution on animal health

In confusion for food, animals will feed on
plastic waste materials such as polybags and
plastic covers [21]. As these plastic materials
are toxic, they are held up in the rumen and
afterward move to reticulum and omasum [22].
Various pathological conditions are encountered
in animals, depending on the type and amount of
plastic waste ingested, duration of plastic waste
accumulated in forestomach, type of material in
plastic waste, and location of this plastic foreign
body in gastrointestinal tract [23]. Expressed that
acid indigestion, impaction, tympany, polybezoars,
traumatic reticulopericardtis, chemical leaching
and immunosuppression are the conditions

experienced in animals with ruminal impaction
because of plastic materials. Apart from these, there
is plausibility of event of certain different conditions,
for example, substantial metal toxicities, endocrine
disturbance, cancer-causing nature, teratogenicity,
and urolithiasis due to ruminal impaction with
plastic materials in ruminants. Be that as it may;, till
today these conditions are not detailed [24].

Preventive Measures

At present, most effective way to handle the
menace caused by plastic pollution is based on 3R’s
concept: Reduce, Reuse and Recycle.

Reduce the use of plastics

The most crucial advance in plastic waste
administration is by decreasing the amount
of plastic waste created in this way plastic
contamination will be basically diminished by
utilizing less plastics item and change to the next
potential choices accessible. According to the
reports every year, around five hundred billion
to one trillion plastic packs are used around the
world. That turns out to more than one million
per minute. Billions of plastic bags dumped as
waste yearly in landfills. Presently center around
another significant part of eco-friendly living cut
back your utilization of plastic. Source decrease
(Reduce and Reuse) can happen by changing
the plan, fabricating process, or diminished the,
utilization of plastic items and materials. For
instance, the heaviness of a 2-liter plastic soft
drink bottle has been sliced off from 68 grams to
51 grams since 1977, bringing about a 250 million
pound reduction of plastic every year in the waste
stream [10].

Reuse of plastics

It is a second strategy which diverts the plastic
waste to reuse side so when we are going to reuse
the plastic products it ultimately reduces the final
volume of plastic waste generated. Best example
is construction of Polymer Blended Bitumen
Roads. The non-wetting property of plastics is
additionally being enforced with success in road
construction business. Bitumen film is commonly
stripped off the aggregates due to the penetration
of water, which ends up in chuckhole formation.
Once compound (plastic waste) is coated over
combination, the coating reduces its affinity
for water because of non-wetting nature of the
compound, thereby obstructing the penetration
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of water. Polymers additionally shows higher
softening temperature, thereby reduce the
bleeding of bitumen during the summers. Due to
huge problem of plastic waste disposal, Central
Pollution Control Board (CPCB) has taken initiative
to use the plastic waste in manufacturing units
through co-processing. In co-processing plastic
waste materials is used in industrial process such
as cement, lime or steel production and power
stations or any other large combustion plants.
Co-processing refers to substitution of primary
fuel and raw material by waste. By this way we
can use plastic waste as alternative fuels and raw
material. Thus these units save fossil fuel and raw
material consumption, contributing the more eco-
efficient production [25].

Recycling

It is a third effective approach which diverts the
plastic waste for resource or productrecovery, which
is also environmental friendly and economical.
Among existing solutions recycling is one of the
most convenient and easiest ways. There are various
ways to participate through government programs
or programs run by environmental organizations.
As consumers, the recycling only requires one
easy step of putting plastic wastes in right bins for
disposal. Plastic can be recycled in other plastics
of the same kind by separating the plastic waste
from other waste and by this way we will prevent
plastics to be land filled. Recycling techniques can
easily deals with the tones of plastic waste that is
choking earth. So it is more compatible in addition
to developing smarter plastics that takes the place
of conventional plastics, there is emergent demand
to deal with the immense quantities of plastic
wastes already out there and hurting humans and
the environment [10].

Alternative solutions

Chemical decomposing

The non-biodegradable property of plastic is
the main cause of plastic pollution but chemical
decomposing may become a very effective solution
to plastic pollution, since. However, till date there is
no technology has been developed to effective and
cheap large-scale plastic waste utilization facility.
But chemical decomposing is still a field that has
a great potential to develop in the future. There
are mainly two ways to decompose conventional
plastics. Decomposing plastics by microorganisms
isone of them. However, since this isa relatively new

discovery, it is not applied industrially yet. Another
way to decompose plastics is by combustion. This
is a relatively easy and inexpensive way compared
to using microorganisms however, there is a
problem of odor and toxic gases produced during
combustion [10].

Biodegradable Plastics (BDP)

This is one in all the choices to the conventional
plastics. The most common constituents of BDP
is polyhydroxyalkanoate (PHA). The BDP are
equivalent to ordinary plastics through and
through view points with the additional nature
of being able to normally degraded and break
into natural and safe by products. Hence forth if
all plastics inside the town were biodegradable, it
could just be permitted to disintegrate with other
non-recyclable however biodegradable articles
like wet paper and cotton strands [26]. Since the
advances to fabricate BDPs are moderately new
and not broadly common, the production cost
is higher. Along these lines, need of research in
the region of more practical and vitality effective
assembling techniques for biodegradable plastics is
the call of great importance. The consolidation of
BDP is a dynamic way to deal with a greener, more
beneficial, and a superior situation.

Policy in India

In the course of recent decades, 25 of the 29
states and Union Territories have endeavored to
manage and utilization of plastics. India’s first
endeavor at handling the danger of plastic waste
came in 2011 when the legislature told the Plastic
Waste (Management and Handling) Rules, 2011.
The approach tried to disincentives the utilization
of poly bags by setting up an evaluating
component for them and furthermore to set up
standards for reusing by nearby experts. The Rules
were supplanted with a stronger Plastic Waste
Management Rules, 2016. The new principles
gave accentuation on a total restriction on plastics
underneath 50 microns, eliminating utilization of
multi-layered packing and introducing extended
producer responsibility (EPR) for makers,
merchants and brand proprietors to guarantee
naturally stable administration of plastic items
until the finish of their lives. However, while
the usage of the principles were poor and as
yet being made sense of, the administration
thought of a change to the standards not long ago
which has gone a significant path in weakening
the impact of the 2016 guidelines. For one, the
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standard on express estimating of convey packs
which expected merchants to enlist and pay
a yearly expense to urban nearby bodies was
expelled. The total restriction on “non-recyclable
multilayered plastic” which was inferred in the
2016 standards was evacuated through some
sharp word play. The expression “non-recyclable
multilayered plastic assuming any” has been
substituted by “multi-layered plastic which is
non-recyclable or nonenergy recoverable or with
no other use” giving makers a getaway course
by asserting that items can be put to some other
use, if not reused. This kind of plastic should
be prohibited by March 2018, yet it is not even
close to an eliminate. While the administration
has guaranteed a few times that it needs to close
down all little and illicit plastic creating plants,
the correction to the standards appears to weaken
this also.

Conclusion

People groups of our nation unwittingly use
plastics without knowing its harmfulness. The
investigation uncovers that the negative outcomes of
plastic on human wellbeing and condition because
of introduction to harmful synthetic concoctions
discharged by plastic waste. The pollution of seas and
earthbound environment by plastics is of concern as a
result of the natural effects as well as, they may bargain
nourishment security, sanitation and thusly human
wellbeing. The administration, law actualizing offices
and wellbeing specialists of the nation should make
more strides and focus on reasonable generation,
use, and transfer of plastics. 3 R’s (Reduce, Reuse and
Recycling) of plastic waste administration can help in
battle against plastic contamination.
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