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Abstract: Plastics are an inseparable part of our life because of its
properties. While plastic has many treasured uses, we've got end up
hooked on disposable plastic — with extreme environmental
consequences. Around the world, a million plastic ingesting bottles
are bought each minute, whilst as much as five trillion single-use
plastic luggages are used global each year. Plastic waste is now so
ubiquitous in natural environment that scientists have even advised
it is able to function as geological indicator of the Anthropocene
era. We cannot absolutely ban plastics; however we can recycle,
renew and reuse them. Plastic may be decreased to its simple
elements in a fast way with the assist of biological agents. This
review paper offers thoughts on the cutting-edge facts of plastic
pollutants by conversion of plastic waste to a beneficial product,
bioplastic and biodegradation of plastic with the aid of using the
assist of biological agents like wax worms i.e., Galleria mellonella.

Index Terms: Biodegradation, Hemp plant, Plastic, Waste,
WaxWorm.

. INTRODUCTION

The word "Plastic" or "Plastics" originated from the Greek
word "plastikos,"” which means to "grow" or "form (Muhammad
llyas et al., 2017) .Plastics are nothing but the carbon chained
polymers and the structure of these polymers’ gives plastics their
plasticity, allowing them to be constructed into any shape which
is why they are the world’s most flexible material. Plastic is used
everywhere in everything due to its unique properties -
Lightweight, cheap cost, durability, etc. (A. Aadhik et al., 2016)
While plastic has many important uses, we have become
addicted to single-use or disposable plastic usage.

Around the world, one million plastic drinking bottles are
bought every minute, while up to 5 trillion single-use plastic
bags are used worldwide every year (Prasuna et al., 2011).
Plastics are synthesized from non-renewable sources and are
usually not biodegradable, waste plastics are the reason for many
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of the serious environmental problems the world faces today.
Waste plastic is plentiful and its disposal creates large problems
for the environment. Plastic does not break down in landfills and
it is not easily recycled and degrades. The depletion of fossil fuel
reserves and increasing cost from then to now, the tendency of
oil has increased continuously. Recycle, Renew, Reuse are the
methods by which we can fight with this problem (Kundan
Kumar Jha et al., 2020). Mother nature always has the solution,
Biodegradable plastic generated by plants like hemp has various
applications and it completely degrades. On top of it, it is carbon
negative (Ali Asgar et al., 2018). Worm, algae, and fungi also
help in the biodegradation process of plastic (Wen Yi Chiaet al.,
2020).

Plastics are artificial natural substances generated with the aid
of using polymerization. Plastics are universal, and due to such
excessive intake of plastic substances, a massive quantity of
wastes is created. It can't deteriorate without problems in a brief
duration of time (Muhammad llyas et al., 2017).Substantial
portions of plastic have collected with inside the herbal
surroundings and landfills.(M Garside et al., 2020) Global
manufacturing of plastics had extended to around 359 million
metric lots in 2018, from 245 million metric lots in 2008, and it's
miles for the foreseen to be tripled with the aid of using the 12
months of 2050, accounting for a 5th of worldwide oil intake (X.
Chen et al., 2020). Despite the mass manufacturing of plastics,
there's powerful method carried out to address the disposal
problems delivered with the aid of using plastic waste., the
recycling price of plastics is fantastically low as compared to the
plastics generated (Jefferson Hopewell et al., 2009). But, the
deterioration of plastics is the toughest amongst all of the
unusual place commodities which includes fruits, papers,
leathers and aluminium. This is due to the fact it could persist in
nature for hundreds of years earlier than decaying (R. de
Stephanis et al., 2013). This “white pollution” because of good
sized plastic particles has additionally befell with inside the
aquatic environments, inflicting extreme outcomes on marine
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lifestyles which includes ocean animals and coral reefs (Jambeck
et al., 2015). For example, those marine particles has brought on
problems which includes ingestion, entanglement, debilitation
and suffocation to the marine species, main to decreased
lifestyles quality, drowning, confined abilities to save you
predator, decrease reproductive capacity, impairment of feeding
capacity and death (T. Ahmed et al., 2018;Taylor M et al.,
2016).There are growing worries at the increasing results of
microplastics on human fitness considering that micro-plastics
had been discovered in meals and air samples(Thompson RC et
al., 2009). Plastic may be decreased to its fundamental elements
in a fast manner with the assist of organic manner. Various
microorganisms have extremely good cappotential convert
positive plastic polymer into its essential elements. For example,
an organic agent potential of the natural polymer as a nourishing
substrate for growth (R.V. Kumar et al., 2017). Microplastics
particles have been discovered in the placentas of unborn
infants. The scientists said they could carry chemicals that could
cause long-term harm or upset the foetus’s improving immune
system. The particles are likely to have been eaten by the
mothers. Only about 4% of each placenta was analysed,
however, suggested total number of microplastics was much
higher. All the particles analysed were plastics that had been
coloured blue, red, orange or pink and may have initially come
from packaging, paints or cosmetics and personal care products.
The microplastics were mainly 10 microns in size (0.01mm),
meaning they are minor enough to be carried in the bloodstream.
The particles may have entered the babies’ bodies, but the
researchers were unable to verify this.

Il. CONVERSION OF WASTE PLASTIC

A. Use of Industrial Plastic Waste in Road Construction

Asphalt concrete includes mineral combination and bitumen.
Bitumen is applied as a binding agent that envelops
combination. To deduct our overall price of avenue creation the
use of cheaper substances which include business waste. Use of
plastic waste in avenue creation in most cases ends in usage of
less raw material assets, due to the fact in preference to high-
priced substances, we use waste this is nearly free. However,
decrease quantities of stone reduce the chance of accidents of
people in quarries. It decreases the environmental pollution
caused by plastic.

B. Results Achieved by Using Plastic

When waste is used as cloth for avenue formation, it includes
as filler which has a function to displace a few quantity of the
stone material or they're used collectively with bitumen to
update a sure percent of bitumen. The use of a waste plastic in
the road construction depends on its softening temperature. If the
plastic has a decrease softening temperature than 170°C, it's far
applied as an addition to bitumen. But, if the plastic has a better
softening temperature than approximately 170°C, it may be
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applied as a complement to filler. (Milan Marinkovic et al.,
2015).

I1l. BIODEGRADATION OF PLASTICS

Waxworms are the caterpillars of insects, mentioned generally
as wax moths. Species named (Achroia grisella) and the extra
wax moth (Galleria mellonella).Waxworms are medium-white
caterpillars with black-tipped and small, black or brown heads
(Vitthalrao Khyade et al., 2018) . Use of Waxworms for
Biodegradation of the Plastic Two form of waxworm, Galleria
mellonella and Plodia interpunctella have each been
recognized ingesting and digesting polyethylene plastic. The
waxworms metabolize polyethylene plastic films into ethylene
glycol, a compound which biodegrades rapidly (Charles A
Kwadha et al., 2017). Two lines of microorganism, Enterobacter
asburiae and Bacillus sp, remoted from the center of Plodia
interpunctella waxworms, were showed to decompose
polyethylene in laboratory testing (Yang et al., 2014).

The speedy biodegradation of PE through larvae of the wax
moth Galleria mellonella, gives ethylene glycol. Polyethylene
(biodegradation has been found, given suitable conditions. For
example, diffused degradation of PE observed after nitric acid
remedy and incubation for three months in a liquid subculture of
the fungus Penicillium simplicissimum (Dickman et al., 1933)
Slow PE degradation was recorded after four to 7 months
publicity to the bacterium Nocardia asteroids (Yamanda et al.,
2001). FTIR evaluation of sample, gives a signature for ethylene
glycol, validating PE degradation. The speedy biodegradation of
PE through the wax worm, the caterpillar larva of the wax moth
Galleria mellonella of the snout moth (Pyralidae) own circle of
relatives of Lepidoptera. When a PE film became left in direct
reference to wax worms, holes commenced to arise after forty
minutes to examine if the PE polymer became chemically
decreased through touch with the wax worm. (Bonhomme et al.,
2003).

IV. BIOPLASTIC

To lessen the massive environmental pollution from synthetic
plastic an alternative must be developed. This desire can be
fulfilled by the use of hemp plastic, which is 100%
biodegradable if generated using only Hemp plant.
Biodegradable plastics don't often break down into harmless
substances, sometimes they leave back a toxic residue and that
makes them generally (but not always) incompatible for
composting. They can be decay using microorganisms into the
water, carbon dioxide and some biochemical. And when they are
impose into the landfills; they manufacture harmful greenhouse
gases, when tearing down, which makes them more toxic then
other conventional plastics. Few examples of biodegradable
plastics are polybutyrate (PBAT), polycaprolactone (PCL),
polylactic acid (PLA) and polyhydroxalkanoate (PHA).
Conventional plastics or non-biodegradable plastics are mainly
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chemically inert i.e. resistant to degradation, consequences to
ends up disrupting the wildlife, oceans and land (Paolo Bombelli
et al., 2017).And one of the most harmful impacts of
conventional plastic is that it is generated by the non-renewable
source i.e. Petroleum.

A. Comparison of Hemp with Conventional Plastics

The main factor which requires the replacement of
conventional plastics by Hemp plastic is as follows:

1) Composition

The ENE compounds, Toluene, benzene, things like that,
which are the most poisonous derivatives of plastics that are
generated from hydrocarbons aren’t found in Hemp.

2) Manufacturing
We are losing one of most significant natural resource i.e.

Petroleum in the manufacturing of plastics. On the other hand,
hemp plastic is entirely produced using the cellulose extracted
from hemp plant and thus causes no toxicity during its
generation. 4.3. Biodegradable and Recyclable Hemp plastic is
100% biodegradable and recyclable when it is made using totally
a Hemp plant.

3) Environment Friendly
Hemp absorbs four times the percentage of carbon dioxide as

trees do amid its snappy 12-14 week develop cycle, it’s basically
carbon negative, pulling carbon out of the atmosphere and
setting it back into the soil.

4) Applications

The stability of hemp plastic makes it appealing in several
industries. The automotive, building, and packaging industries
are all being activated to hemp plastic. Due to its versatility,
hemp can be used anywhere for any basis replacing conventional
plastics.

5) Production Cost
Plastics generated using petroleum compounds are quite

inexpensive and easy to man manual and on the other hand, the
processes involve the generation of biodegradable plastic or
specifically hemp plastics are quite expensive and use more
endeavour than the generation of conventional Plastic.

6) Toughness and Flexibility

than polypropylene, its flexibility is one of the tremendous
factors for its domination over conventional plastics.
Conclusions there are abundance of different bio plastics are
available but the best one among them is Hemp. Many factors as
reviewed above prove hemp to be decent than other bio plastics
such as its lightweight, versatility, degradation time etc.

V. CHALLENGES

Over 4 per cent of annual petroleum production is converted
directly into plastics from petrochemical feedstock. Nearly 50
percent of plastics are used for single-use disposable
applications, such as packaging, agricultural films and
disposable consumer items, between 20 and 25% for long-term
infrastructure such as pipes, cable coating. Designing products to
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facilitate reusing, repairing or re-manufacturing will result in
fewer products reaching the waste stream. One of the key
benefits of recycling plastics is to reduce the requirement for
plastics production. Productive recycling of mixed plastics
waste is the second major challenge for the plastics recycling
region. Efforts to improve the use and specification of recycled
grades as alternate of virgin plastic, recycling of waste plastics is
an effective way to improve the environmental performance of
the polymer industry.

The Problem Galleria mellonella, on which the modern-day
test became performed, is one of the species of wax worms
which are taken into consideration to have brought about harm
to greater than £4m fortune of harm yearly with inside the
United States alone. Chances are that if they may be bred in
billions, the wide variety required to make any big dent at the
plastic problem, they may damage the neighbouring ecosystem
(Yang Jun et al., 2014). It is being believed that the
microorganism determined in wax worms and answerable for
biodegrading the plastic could show to be the key. It could be
possible to ferment the microorganism in vats, without relying
on wax moth colonies. This could additionally restrict any
damage to the ecosystem (Dickman R et al., 1933). Plastics
developed using petroleum compounds are quite affordable and
easy to man manual and on the other hand, the processes involve
the generation of biodegradable plastic or specifically hemp
plastics are quite costly and use more endeavour than the
production of conventional Plastic (Ali Asgar Modi et al., 2018).

CONCLUSION

Various types of waste plastics have been used in plastic waste
management research and are being transformed into useful
products. This data is not yet available collectively as a detailed
literature review to help in the further development of waste
plastic management, defining the uses of plastic, the
environmental impact of waste plastics, waste plastic
management techniques, and their transformation processes into
useful products. This shows that a lot of work is still required in
the direction of the management of waste plastics for a more
precise awareness of the extent of methods made in the
management of waste plastics. We can use waste plastic in
various areas, also the bio plastic made from hemp, corn, potato,
etc. can degrade faster, which can play a very crucial role to stop
the pollution created by the plastic. The aggregation of all of
the data in this systematic literature review will profit the
research community and practitioners in recognizing from
where they need to start further research and the direction
for waste plastics.
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