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| ABSTRACT:

Human population increase and consistent demand for plastics and plastic products are responsible for continuous increase in
the production of plastics, generation of plastic waste and its accompanied environmental pollution. . In 1907 the invention of
Bakelite brought about a revolution in materials by introducing truly synthetic plastic resins into world commerce. By the end
of the 20th century, plastics had been found to be persistent polluters of many environmental niches, from Mount Everest to
the bottom of the sea. Whether being mistaken for food by animals, flooding low-lying areas by clogging drainage systems, or
simply causing significant aesthetic blight, plastics have attracted increasing attention as a large-scale pollutant.

Dichlorodiphenyldichloroethylene, phenanthrene etc. An estimated 8 million tonnes of plastic is yearly released into the
ocean, leading to degradation of marine habitat which eventually affects aquatic organisms. Long term usage and exposure of
plastics and plastic products to high temperature can lead to leaching of toxic chemical constituents into food, drinks and
water. Indiscriminate disposal of plastics on land and open air burning can lead to the release of toxic chemicals into the air
causing public health hazards. This paper also presents recommendations for global prevention and control of plastic wastes.
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INTRODUCTION

Plastics are made up of synthetic organic polymers which
are widely used in different applications ranging from
water bottles, clothing, food packaging, medical supplies,
electronic goods, construction materials, etc. In the last six
decades, plastics became an indispensable and versatile
product with a wide range of properties, chemical
composition and applications. Although, plastic was
initially assumed to be harmless and inert, however, many
years of plastic disposal into the environment has led to
diverse associated problems. Environmental pollution by
plastic wastes is now recognized widely to be a major
environmental burden, especially in the aquatic
environment where there is prolong biophysical
breakdown of plastics, detrimental negative effects on
wildlife, and limited plastic removal options.

In human occupational and residential environment,
plastics made of petrol-based polymer are present in high
quantity. At the end-of-life of these plastics, they are
usually land-filled together with municipal solid waste.
Plastics have several toxic constituents among which are
phthalates, poly-fluorinated chemicals, bisphenol A (BPA),
brominates flame retardants and antimony trioxide which
can reach out to have adverse effects on environmental
and public health. Plastics in electronic waste (e-waste)
have become a serious global environmental and public
health concern due to its large production volume and the
presence of inadequate management policies in several
countries. plastic hazardous substances from e-wastes can

migrate beyond the processing sites and into the
environment.

GLOBAL PRODUCTION OF PLASTICS WASTE

In modern life, plastics are ubiquitous. Its early usage
dated back to 1600 B.C., at the time when human hands
shaped natural rubber and polymerized into different
useful objects. Diverse usage and manufacturing of plastics
and plastic products began in 1839 when polystyrene (PS)
and vulcanized rubber were discovered. Production of
Bakelite which is the first truly synthetic polymer was in
1907 in Belgium, however, by 1930, Bakelite was
everywhere, especially in fashion, communication and
electrical and automotive industries. It took a decade after
this for mass production of plastics to begin and it has
constantly expanded ever since.

As at 2008, the annual plastic production was estimated to
be 245 million tons globally. At present, single-use
packaging is the largest sector, accounting for almost 40%
of the overall plastic usage, this is followed by consumer
goods, materials for construction, automotive, electrical
and agriculture applications at 22%, 20%, 9%, 6% and 3%,
respectively.

WORLD PRODUCTION RATE OF PLASTICS

Globally, plastic production was estimated to be 380
million tonnes in 2018. Since 1950 to 2018, plastics of
about 6.3 billion tonnes have been produced worldwide,
9% and 12% of which have been recycled and incinerated,
respectively. Plastics of about 5 million tonnes are yearly
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consumed in UK alone, with only about one-quarter
recycled, and the rest land filled. It has been suggested by
scientists that by 2050, oceans might contain more plastics
than fish in terms of weight. Yearly, approximately 500
billion plastic bags are used out of which an estimated 13
million tonnes ends up in the ocean, killing approximately
100,000 marine lives.

FUTURE PROJECTION OF PRODUCTION OF
PLASTIC

Plastic productions have increased in twenty-fold since
1964. Globally, approximately 311 million tonnes of
plastics were produced in 2014, expected to double in
about 20 year time and possibly quadruple by 2050.
International Energy Agency World Energy Outlook in
2015 estimated that, the largest application, plastic
packaging (26% of the overall volume), is envisaged to
have continuous strong growth, which might double
within 15 years, with a possibility of fourfold increase by
2050, to about 318 million tonnes yearly, which is higher
than the whole plastic industry today.

TYPES OF PLASTIC

There are different types of plastics based on their
constituents and type of materials used in their
production.

POLYETHYLENE TEREPHTHALATE (PET)

Polyethylene terephthalate (PET) is a type of plastic which
is smooth, transparent and relatively thin. It is also called
stomach plastics. PET is commonly used during disposable
salad dressing, juice, mouthwash, vegetable oil, cosmetics,
soft drinks, margarine and water bottles production,
because it is anti-inflammatory and fully liquid. PET is also
anti-air, preventing entrance of oxygen into it. Antimony
trioxide, an inorganic compound, is used as a catalyst for
the production of PET and rubber vulcanization. Plastics
made from PET must be prevented from high
temperatures so as to prevent the leaching of some toxic
additives such as acetaldehyde, antimony and phthalates.

Antimony is a possible human carcinogen. Generally, PET
is manufactured for single use only.

HIGH-DENSITY POLYETHYLENE

Worldwide, the most used plastic is polyethylene.
High-density polyethylene is a heat-resistant plastic
produced from petroleum. It is a major constituent of
refrigerators, detergent bottles, toys, milk containers,
varieties of plastic grocery bags, etc. No phthalates or BPA
is present in high-density polyethylene. High-density
polyethylene container is generally considered safe for
drink and food because it has no reported health risk even
though some studies showed that a long time exposure of
the plastics to sunlight can make it harmful.

POLYVINYL CHLORIDE (PV(C)

Polyvinyl Chloride (PVC), a type of heat-resistant polymer,
is used for packaging fruit juice, cooking oil, etc. PVC is
considered highly toxic due to the presence of chemical
constituents like heavy metals, dioxins, BPA and

phthalates. Depending on non-plasticization, PVC is
flexible due to the presence of phthalates. Phthalates are
harmful to humans. The entire PVC life cycle which include
the production, usage and disposal are capable of causing
severe environmental and public health a risk, hence, its
usage has considerably reduced. However, due to
cost-effectiveness and versatility, PVC remains very
popular in the production of consumer goods. PVC have
been reported to cause chronic bronchitis, birth defects,
genetic changes, cancer, skin diseases, deafness, vision
failure, ulcers, liver dysfunction and indigestion.

LOW-DENSITY POLYETHYLENE

Low-density polyethylene is heat resistant, fragile, flexible
and rigid. It is commonly used in packaging of milk, frozen
foods and juices. Because the plastic does not have any
component that is harmful to human body, its usage is
termed safe for beverages and food.

POLYPROPYLENE

Polypropylene, a type of plastics, is strong and
semi-transparent. It is heavier and stronger than
polyethylene. It is used for packaging medicine, yogurt,
ketchup, beverage, etc. Plastics made of polypropylene
have no harmful substances and like polyethylene,
polypropylene containers are considered safe for humans
as packages for food and beverages.

POLYSTYRENE

Polystyrene, a type of petroleum-based plastic, contains
benzene which is carcinogenic to humans. Polystyrene is
commonly used in the production of insulators and
packaging materials. Products from styrene are hazardous
to health.

POLYCARBONATE

Polycarbonates are used for packaging consumer goods
such as reusable bottles. It contains BPA. Due to exposure
to high temperature, BPA can be leached from
polycarbonate container into the drink or food stored in
them. Because BPA's health risk has been reported in
several studies, the usage of polycarbonate plastics have
greatly decreased.

SIZE OF PLASTICS: MACRO AND MICROPLASTICS

Size of plastics can be used for their classification, aside
the plastic types and their chemical composition. There are
two major classifications of plastics at sea:

1) Macro (these are plastics higher 20 mm in
diameter) and;

2) Micro (plastics which are less than 5 mm in diameter)
plastics. Of these two plastic sizes, the micro plastics are
the major pollutants documented for deteriorating the
ecosystem. This micro plastic is either produced by design
and is called primary micro plastics, or they are formed as
a result of degradation of macro plastic called secondary
micro plastics.

The major issues in plastic waste cantered around the
micro plastics due to an increase difficulty in their
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monitoring and a greater effect at the physical and
chemical levels on environmental and public health,
because of their higher volume-to-surface area ratio.
Inadequate waste management and indiscriminate
dumping are the major routes of entry of micro plastics
into the marine environment. Direct production of micro
plastics such as plastic pellets is common, as such are used
in fabricating larger items as raw material, however, micro
plastics can also be produced through mechanical
disintegration of larger plastics or plastic products. This is
the case in the breakdown of plastic ropes to finer
filaments such as microfibers.

Environmental release of large quantities of micro plastics
is in form of cosmetic products and cleaning ingredients
such as toothpaste and micro beads in face-wash. Because
of the health effects of micro plastics, countries like
Canada, USA and others are now phasing out their usage in
certain personal care products. Reports of recent research
suggest that the detrimental effects of micro plastics
especially micro beads, micro plastic fibres and degraded
macro plastics in aquatic environment might be higher
than that of macro plastics, although studies and
legislations to manage plastic pollution are still
inadequate.

MANAGEMENT OF PLASTIC WASTES
LANDFILLING

Approximately 10% of household waste is plastics and
mostly end up on the landfill. Even though land filling is
the commonest waste management conventional approach
in many countries, however, scarcity of space for landfills
is becoming a major problem. For example, historically,
land filling was attractive because it is relatively cheap and
simple without necessarily requiring treatment, cleaning
or separation. 65% of the overall household waste
recoverable plastics were sent to landfill plastic waste land
filling is the least favoured waste management option.
There is a growing environmental and public health
concern about the potential effects of landfills because of
the types and quantities of toxic chemicals and their
potential for leaching at landfill sites.

Environmental pollution and risks to public health can be
reduced if the landfills are well-managed, although there
are possibilities of soil and groundwater contamination by
disintegrated plastic by products and additives that can
persist in the environment on long-term basis.

RECYCLING OF PLASTICS

Reprocessing of recovered plastic scraps or wastes into
usable products is called plastic recycling. Most plastics
are non-biodegradable in nature, hence, the fundamental
work is reduction of waste emissions, -effective
management and recycling of resulting wastes. Recycling
of plastics is a major aspect of the worldwide efforts in
minimizing the yearly 8 million tonnes of plastics in the
waste stream entering the Earth's ocean. According to
Hopewell, et al., plastic recycling terminology is complex
due to varieties of recovery activities and recycling. There

are four main categories of recycling which are: primary
(which involves the mechanical reprocessing of plastics
into a new product with equivalent properties), secondary
(which involves the mechanical reprocessing of plastics
into a product with lower properties), tertiary (which
involves the recovery of the chemical constituents of the
plastics) and quaternary (which involves energy recovery
from the plastics).

In comparison to the lucrative metal recycling but similar
to the low value of glass recycling, recycling of plastics is
often more challenging because of low density and low
value. Also, there are several technical issues to deal with
when recycling plastic. Melting together of different plastic
types often cause phase-separation similar to oil and
water, and they set in these layers. The resulting phase
boundaries is responsible for structural weakness in the
final product(s), which has limited the application of this
polymer blends. This is the case with polyethylene and
polypropylene, which are the two plastics commonly
manufactured, and therefore has limited their use for
recycling. Of recent, block copolymers has been proposed
as a form of macromolecular welding flux or molecular
stitches in other to overcome this challenge of
phase-separation during plastic recycling.

There can be increase in the percentage of plastics with the
possibility of full recycling instead of the large quantity
generated as wastes if package good manufacturers reduce
their mixing of packaging materials and eliminate
contaminants. In view of this, a design guide has been
issued by the Association of Plastics Recyclers for
recyclability of plastics. There has been an increase in the
volume of post-consumer plastics recycled since 1990,
although it is still incomparable to other items like
corrugated fiber board (approximately 70%) and
newspaper (approximately 80%).

LAND POLLUTION

In human occupational and residential environment,
plastic products are present in large volume. Pollution by
plastics and plastic products can damage and contaminate
the terrestrial environment and can be subsequently
transferred to the aquatic environment. There is a
shortage of data on the volume of plastic wastes on land in
comparison to the voluminous data which exist on plastic
debris in marine habitat, despite the fact that about 80% of
plastic waste present at sea originates from land-related
sources. Dumping of plastics on land or land filling plastics
leads to a biotic and biotic degradation of the plastics,
where plastic additives (e.g. stabilizers, harmful colorant
moieties, plasticizers and heavy metals) can leach and
eventually percolate into various aspects of the
environment, thereby causing soil and water
contamination. Reports have shown that micro plastics as
well as synthetic polymer fibres are still detectable five
years after they have been applied to sewage sludge and
soils. Chlorinated plastics are capable of leaching out toxic
chemicals into the soil and subsequently seep into the
underground water or surrounding aquatic system
thereby polluting the ecosystem. Methane, a dangerous
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greenhouse gas, which significantly contributes to global
warming, is released during microbial biodegradation of
plastics.

WATER POLLUTION

Approximately 165 million tonnes of plastic wastes were
estimated to be present in the oceans of the world in 2012,
while an average of 8 million tonnes of plastics are
annually released into the ocean, with about 5 trillion
plastic pieces floating on the ocean. Typically, plastics in
the oceans can degrade within a year but not completely.
During this plastic degradation process, toxic chemicals
like polystyrene and BPA can be released into the water
causing water pollution. Wastes found in the oceans are
made up of approximately 80% plastics. Plastic debris
which are floating on the ocean can be rapidly colonized by
sea organisms and due to persistence on the ocean surface
for a long period of time, this may aid the movement of
'alien' or non-native species. Contaminants from micro
plastics are bio available for many marine lives because of
their presence in benthic and pelagic ecosystems and their
small sizes. Within the marine ecosystem, plastics have
been reported to concentrate and sorbs contaminants
present in the seawater from different other sources.
Examples of such contaminants are persistent organic
pollutants like nonylphenol, PCBs,
Dichlorodiphenyldichloroethylene (DDE) and
phenanthrene, with potential to accumulate in several fold
on the plastic debris compared to the surrounding
seawater. More than 260 species of marine organisms such
as turtles, invertebrates, seabirds, fish and mammals
ingested or are entangled in or with plastic debris, leading
to reduced movement, feeding, reproductive output,
ulcers, lacerations and eventual death.

AIR POLLUTION

Carbon dioxide and methane are released into the air
when plastic wastes which were land filled finally
decompose. During the decomposition of solid waste in
landfills in 2008, an estimated CO2 equivalent (eqCO2)
volume released into the atmosphere was 20 million
tonnes. CO2 is also released into the atmosphere during
the burning of plastics and plastic products, and this CO2 is
capable of trapping radiant heat and hinder it from
escaping from the earth causing global warming. Air
pollution is one of the major environmental threats to
public health, and it is responsible for more than 6 million
deaths associated with environmental pollution. Open
burning of plastics and plastic products releases pollutants
such as heavy metals, dioxins, PCBs and furans which
when inhaled can cause health risks especially respiratory
disorders. The role of plastics in air pollution in the
developing and poor countries of the world cannot be
overemphasized, and the impact on the future generations
may be massive.

EFFECTS OF PLASTIC WASTES ON ANIMALS

Food supplies for human consumption can be adversely
affected if animals are poisoned by toxic constituents from
wastes of plastics and plastic products. Indeed, reports of

threat to survival of large marine mammals have been
documented due to large amount of plastic wastes
entering the world oceans.

Animals are exposed to plastic wastes majorly through
ingestion and entanglement, however, ingestion is more
frequent than entanglement. Most animals in the oceans
mistaking plastic wastes dumped in the ocean for food,
thereby ingesting them. Furthermore, entanglement in
plastic products like nets can cause harm, damage and
even death in marine animals. Reports have shown that
more than 260 different species of vertebrate and
invertebrate animals ingest plastics or are entangled by
plastic or plastic products, with more than 400,000 deaths
of marine mammals. Marine pollution by plastic wastes
majorly affects sea turtles and other species whose main
food are jelly fishes because they often confuse discarded
plastic bags for jelly fish. A similar situation is common in
sea birds which can confuse micro plastics for cuttlefish or
with fishes, which can mistake plastic wastes for their
natural prey. Ingestion of plastic wastes is capable of
causing obstruction and physical damage to bird's
digestive system, reduce the digestive ability of the system
leading to starvation, malnutrition and eventually, death.

Many birds, turtles, fishes, seals and other marine animals
have died by drowning or suffocation as a result of
entanglement in plastic debris. Entanglement has been
observed to cause health risks in estimated 243 species of
marine lives, often ending in fatalities. Animal
entanglement by plastic debris also contributes to death
from predators, as the animals are unable to untangle
themselves and escape. Coral reefs have been damaged by
dragging nets and other plastic products along sea beds.
Often times, discarded fishing nets also called "ghost nets"
trap marine animals, leading to starvation and death.

HUMAN HEALTH EFFECTS OF PLASTIC ADDITIVES

Different additives are used in the production of plastics
and they have been reported to have various detrimental
effects on humans.

BISPHENOL A (BPA)

Inner linings of food cans, reusable water bottles, and baby
bottles are manufactured using BPA. In 2003, an estimated
global output of BPA was greater than 2.2 million metric
tonnes annually. As a result of repeated usage of beverage
and food containers over a long period of time, BPA
molecules can leach from the plastics into the drinks and
food. The process of BPA leaching from plastics is
accelerated by storing acidic or basic items that can
breakdown plastic polymers, exposure of the plastic
container to high temperature, and by repeated washing of
the plastic container. BPA is an endocrine disruptor which
mimics oestrogen in females. Women exposed to BPA have
damaged health system such as polycyclic ovarian
syndrome, obesity, recurrent miscarriages, endometrial
hyperplasia and sterility. BPA alters thyroid hormone axis
gene expression, thereby altering its biological functions
like metabolism and development. Also, BPA increases
thyroid hormone receptor transcriptional corepressor
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activity causing a decreasing in thyroid hormone receptor
activity. This alteration to thyroid axis causes
hypothyroidism. Exposure of children and women of
reproductive age to elevated concentration of BPA is of
great public health concern because of the higher
vulnerability of children and developing foetus to BPA
compared to adults exposed to similar concentration.
Studies have reported a strong association between the
concentration of wurinary BPA and liver enzyme
abnormalities, cardiovascular disease and type 2 diabetes.
Also, BPA associated Neuro-behavioural disorders (e.g.
autism), male's abnormal urethra/penile development,
female early sexual maturation and increase in
hormonally-mediated cancers (e.g. breast and prostate
cancers) have been reported

PHTHALATES

Phthalates, also called 1, 2-benzenedicarboxylic acids,
consist of a diverse group of diesters of phthalic acid which
are produced in large volumes from the 1930s. In
industrial applications, particularly in the manufacture of
food packaging, raincoats, medical devices, toys, hoses,
vinyl flooring and shower curtains, high molecular weight
phthalates (e.g. di(2-ethylhexyl) phthalate (DEHP)) are
commonly used. Phthalates with low molecular weight
especially dibutyl phthalate (DBP) and diethyl phthalate
(DEP)are used as solvents in the manufacture of products
such as lacquers, coatings, varnishes and personal-care
products (e.g. cosmetics, perfumes and lotions). Lack of
chemical bound between phthalates and the plastic matrix
makes it easy for phthalates to reach out and contaminate
the environmental. Due to the presence of phthalates in
many consumer goods, there is widespread human
exposure to phthalate.

Phthalates are endocrine disruptors with anti-androgenic
activity. Children and infants are mostly exposed to
phthalates because of their frequent mouthing of objects
like plastic toys and fingers, and direct skin contact with
phthalate contaminated substances. Ingestion of
phthalates in breast milk, cow milk, or food packaging
materials are the main routes of exposure in breast feeding
infants. Using personal care products frequently can
increase the rate of exposure to phthalates of low
molecular weight, indeed, report have shown that men
who recently used aftershave and cologne have increased
phthalate exposure, while infants that used certain
infant-care products such as shampoos, lotions and
powders also showed increased exposure. High phthalate
concentration alters hormone levels thus causing birth
defects in rodents exposed to certain types of phthalates.
Butyl benzyl phthalate have been reported to cause
rhinitis and eczema in children and has been classified as
possible Class-Chuman carcinogen in the 1986 US EPA
guidelines.

POLYCHLORINATED BIPHENYLS (PCBS)

Marine food web has been continuously polluted with
polychlorinated biphenyls (PCBs) for the last 70years,
particularly in seabirds. PCBs ingestion may cause

reproductive disorders, enhance disease proliferation,
alters hormone levels and death. PCBs can contaminate
marine food web through the plastic bits and it has been
shown that PCB is detrimental to marine life even at very
low concentrations.

PLASTIC WASTE MANAGEMENT AND RECYCLING

In reducing toxic effects of plastic wastes on the
environment and public health, waste management plays a
major role. For global reduction of plastic litters and ocean
pollution, there is need for improvement in proper plastic
waste collection, treatment and disposal . Inadequate
management of landfills will make way for harmful
chemicals in plastic wastes to leach into the environment,
polluting the soil, air and underground water.

Proper wastewater management will prevent micro
plastics from entering the environment from the landfills.
Most treated wastewaters are discharged into rivers or
oceans; therefore, there is need for a ban such as Annex V
to the International Convention for Prevention of Pollution
from Ship (MARPOL) agreement, which will prevent
plastic waste disposal into the sea.

EDUCATION AND PUBLIC AWARENESS

Efforts must be made to educate the general populace on
the potential environmental and public health effect of
pollution by plastic wastes. This will go a long way to
reduce the pollution rate and preserve the quality of the
environment. There is need for people to be aware of the
chemical constituents of plastic products and their health
effects. Educational curriculums at different levels must
include ways of plastic pollution reduction and waste
management systems as information resources.

BIOPLASTICS AS ALTERNATIVE

Bioplastics is a plastic produced from cellulose that is
made of wood pulp by a British chemist in the 1850s. Now,
bioplastics can be produced from different biodegradable
and non-biodegradable materials including weeds, hemp,
plant oil, potato starch, cellulose, corn starch, etc..
Sugar-based bioplastics can biodegrade under normal
conditions for composting. Bioplastics are environmentally
friendly since they require less fossil fuels during
production in comparison to other types of plastic.

Although bioplastics have been used commercially in just
few applications, they are widely used in consumer goods
for items that are disposable like cutlery, bowls, pots,
crockery, straws and packaging. In principle, bioplastics
can replace petroleum-derived plastics in many
applications, however, the problem lies with the cost and
performance of bioplastics. If there are no specific
regulations globally to limit the use of conventional
plastics, there may be no favourable usage of bioplastics.
For example, Italy has since 2011 enacted law that made it
compulsory for biodegradable plastic bags to be used for
shopping. In the production of bioplastics, substitute for
fossil fuel resources like wood, cellulose, sugar and starch
are used. This has made bioplastic production more
sustainable and environmentally friendly in comparison to
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conventional plastic production. The production of
bioplastics decreases consumption of non-renewable
energy and reduces the emission of greenhouse gases.

We believed that the problem of plastic waste generation
and the accompanied environmental and public health
effects can be handled if globally, manufacturers can
embrace the use of bioplastics. The biodegradability with
little or no toxic products left behind will go a long way to
protect our natural environment from the menace of
conventional plastic wastes, protect our world's organisms
and make the world safe for humans.

REFERENCES

1. Nagy A, Kuti R (2016) The Environmental Impact
of plastic waste Incineration. AARMS 15: 231-237.

2. Foldi L, Halasz L (2009) Kornyezetbiztonsag.
Complex Kiad6Kft, Budapest, Hungary.

3. Padanyi ], Foldi L (2014) Environmental
responsibilities of the military soldiers have to be
"Greener Berets". Ecology Manage 2: 48-55.

4. Hardesty BD, Good TP, Wilcox C (2015) Novel
methods, new results and science based solutions to
tackle marine debris impacts on wildlife. Ocean &
Coastal Management 115: 4-9.

5. Creton C (2017) Molecular stitches for enhanced
recycling of packaging. Science 355: 797-798.

6. Eagan JM, Xu ], Di Girolamo R, Thurber CM,
Macosko CW, et al. (2017) Combining polyethylene
and polypropylene: Enhanced performance with
PE/iPP multiblock polymers. Science 355: 814-816.

7. Fleischman T (2018) Polymer additive could
revolutionize plastics recycling. Cornell. Edu. Cornell
University.

8. Alan Bridgewater, Gill Bridgewater (2007) The
Self-Sufficiency Handbook: A Complete Guide to
Greener Living. Skyhorse Publishing Inc., USA, 62.

9. Public and Environmental Health Effects of Plastic
Wastes Disposal: (2019) Okunola A Alabi.

10. Mathalon, A, Hill, P., 2014. Microplastic fibers in
the intertidal ecosystem surrounding Halifax Harbor,
Nova Scotia. Mar Pollut Bull 81 (1), 69-79.

11. Shobha ray, sherghati nishu, pollution create by
family, start 2013- end 17 April 2022 Book. Pg-
13(10)1989, hotspot.

12. Li, J, Qu, X, Su, L, Zhang, W, Yang, D,
Kolandhasamy, P., Li, D., Shi, H., 2016a. Microplastics
in mussels along the coastal waters of China. Environ
Pollut 214, 177-184.

13. Qu, X, Su, L, Li, H, Liang, M. Shi, H. 2018.
Assessing the relationship between the abundance
and properties of microplastics in water and in
mussels. Sci Total Environ 621, 679-686.

14. Zeytin, S., Wagner, G., Mackay-Roberts, N., Gerdts,
G., Schuirmann, E., Klockmann, S., Slater, M., 2020.
Quantifying microplastic translocation from feed to
the fillet in European sea bass Dicentrarchus labrax.
Mar Pollut Bull 156, 111210.

15. Karami, A., Golieskardi, A., Choo, C. K., Larat, V.,
Karbalaei, S., Salamatinia, B., 2018. Microplastic and
mesoplastic contamination in canned sardines and
sprats. Sci Total Environ 612, 1380-1386.

16. Lamb, ]. B., Willis, B. L., Fiorenza, E. A., Couch, C. S,
Howard, R., Rader, D. N, True, J. D, Kelly, L. A,
Ahmad, A., Jompa, J., Harvell, C. D., 2018. Plastic waste
associated with disease on coral reefs. Science 359
(6374),460-462.

17. Al-Jufaili, S., Al-Jabri, M., Al-Baluchi, A., Baldwin, R.
M., Wilson, S. C., West, F., Matthews, A. D., 1999.
Human Impacts on Coral Reefs in the Sultanate of
Oman. Estuar Coast Shelf Sci 49, 65-74.

18. Angiolillo, M., Lorenzo, B. D., Farcomeni, A., Bo, M,
Bavestrello, G., Santangelo, G., Cau, A., Mastas-cusa, V.,
Cau, A., Sacco, F., Canese, S., 2015. Distribution and
assessment of marine debris in the deep Tyrrhenian
Sea (NW Mediterranean Sea, Italy). Mar Pollut Bull 92
(1-2), 149-159.

19. Rochman CM, Hoh E, Kurobe T, The S] (2013b)
Ingested plastic transfers hazardous chemicals to fish
and induces hepatic stress. Sci Rep 3: 3263.

20. Comanita ED, Hlihor RM, Ghinea C, Gavrilescu M
(2016) Occurrence of plastic waste in the
environment: Ecological and Health risks. Environ
Engineer Manag ] 15: 675-685.

21. Mouat |, Lozano RL, Bateson H (2010) Economic
Impacts of marine litter. KIMO Int conference 105.

INTERNATIONAL EDUCATIONAL SCIENTIFIC RESEARCH JOURNAL




