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Plastic has countless benefits due to 1its known characteristics of
being lightweight yet strong, inexpensive, more energy efficient to
make than other materials, such as glass and metals. It 1s
malleable and can be molded into all shapes and sizes. They S e
enhance life in many ways such as for packaging perishable goods, Industrial @ E;??éfs;‘,?;‘t’;’f : ] =
preserving food, medical applications, and reducing carbon dioxide — [ R Ut MO ]
emissions. Howeve.r, these same uses actually can make them Recycle Il o mercial R Remediation - . e

harmful to the environment and human health. Plastics started off ——_- e ]
mainly as long lasting items, but turned more towards single use = '——‘——1 r >__ —— industrial discharge
disposable products. Plastics are very long lasting and durable :’:b"wd Sewiive' s ——

material. Once in the environment, it undergoes little degradation nomes iyl
leading to long-term pollution. The aim of this study is to study the T
nature of plastic pollution and assess global plastic pollution in
order to develop mitigation strategies to effectively reduce sources
and risks.
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Results & Discussion

Global plastics production, 1950 to 2015

Annual global polymer resin and fiber production (plastic production), measured in metric tonnes per year.
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Persistant Organic Poliutants (POPs) can
attatch to microplastics
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Background
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Micropliastics andg POPs may move
up the food chain

Animals can ingest microplastics and their
attatched POPs These substances may

200 million tonnes bicaccumulate

It 1s 1imperative to consider impacts of plastic throughout its entire
lifecycle. Majority of plastics are extracted from fossil fuels and
natural gases, which release chemicals into the air and water.
Production facilities also spill a significant amount of pre-
production pellets into the ocean during transport. During
manufacturing, plastic polymers are typically mixed with additives .
to reinforce the material, but these chemicals also leach into the e
natural environment. Current approaches on plastic waste N
management and use are not sustainable. Incineration of plastic
introduces toxic metals and substances into the environment.
Landfill capacity for plastic waste 1s also finite and this type of
disposal has harmful effects on the environment and diminishes
land resources that could otherwise be of better use.
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WHERE DO THEY COME FROM? WHERE DO THEY GO?
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Objectives and Hypotheses
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General Objective

1. To study the problem of microplastics

2. To evaluate the nature of macroplastics

3. To develop mitigation strategies to address plastic pollution
Hypothesis: It 1s possible to reduce the plastic load in the
environment using comprehensive strategies
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Sources: “Plastic waste inputs from land into the ocean”, by J. Jambeck et al.; Science
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Global mismanaged plastic by region, 2010
This is measured as the total mismanaged waste by populations within 50km of the coastline, and therefore

Our World
in Data
defined as high risk of entering the oceans. Mismanaged plastic waste is defined as "plastic that is either
littered or inadequately disposed. Inadequately disposed waste is not formally managed and includes i
whar

disposal in dumps or open, uncontrolled landfills, where it is not fully contained. Mismanaged waste could bear Dugongs
eventually enter the ocean via inland waterways, wastewater outflows, and transport by wind or tides."

Plasticized animal species -[Z1 €1 E

Number of species with documented records of entanglement in marine debris

Plasticized animal species - Ingestion

Number of species with documented records of marine debris ingestion
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Mitigntion Strategies for Plastic Pollution

Strengths

Palicies and Bans

Bans on single use plastics such as plastic bogs and
microbeads in cosmetic products

Customers are charged a levy for plastic bags

Trade of plastic waste also should be regulated.

Palicies should enforce procducers to make it maore
tronsparent that there are chemical ndéitives in their
products to ensure safety and use policies o restrict the
use of toxic chemicnls in plastics

Palicy holds & producer accountable for a product even after
postconsumption stage, which incentivizes producers to consider
the environment impacts of their products nnd also look for more
eco friendly design for their product

Strategies should be more widesprend nnd enforced, so that waste
manngement isn't delnyed.

Eeeveling and Reuse

Some products nre harder to recyvele or not recyclnble at
nll because they nre mixed with other materinl as opposed
to single poalymers

Instend of sorting plastic to be recveled, research is being
done to find ways to process waste that consisis of
different types of plastics

Some exnmples include chemical recyeling by dissolving
the plastic and thermochemicnl recycling cnlled pyrolysis

Instend of single use, recycli r'n reuses the materinl multiple times
or continuously, which cnuses less ;:ln.s-t ¢ to ends up in waste.
Hesearch can be done to implement a design for recveling and
incrense the copacty to recvele.

Hecyeling helps reduce consumption of plastic at its source. In
nddition to recveling, reusing plastic items such ns refillable cup
nre more sustainnble

Biodegradation

Plastics that nre hindegradable can be an nlternative to
single use plnstics.

New research suggests bloplastics dertved from mezal
complexes and can bind to greenhouse gnses.

New bioplastics are also designed to bicdegrade more
rapidly under natural environmens: conditions

Biodegrndahble plastics are n way to substitute plastics with
nlternative materials rnther than to the teaditionnl plnstic that
does not degrande and necumulates in Inndfills and oceans.

1f bioplastics that can bind to carbon dioxide were ndopted, then
carbon dioxide emissions would also be reduced.

Incineration

Incineration does result in unwanted greenhouse gases
released into the atmosphere, but it is 0 way to recuce
landfill wastes.

For medical equipment wnstes, incineration disposes infectipus
wastes and kxeeps biohnzards from renching public health
game cnergy content of plostics is recovered the prooess

Public Education

Public action 15 needed to reduce plastic use, waste, and
littering and this can be done through comsistent public
campatgn, ccucation and outrench programs, nnd school
PEUCALINT On WASte MARLRement

Consumers need to incentivize to live sustninably and modify their
behavior to reduce consumption ot its source.

The more the public 15 invelved nnd cducated; there will be less
demand for single use plastic, less litter, nnd waste can be handled
npproprintely.

Callect and Clean up

Hecuring plastic pollution can begin with global initintive
to clenn up litter in the environment directly such as ot
beaches and shorelines

Along with clenn up, collection capneity needs 1o be
increased nnd more effective waste collection systems
nvailnble

Cntch basin inserts, booms, nnd separntors can all be
used to remove and collect new or exasting plastic debris
in the water

A decrense in waste production nnd more effective waste collection
can moke constal arens cleaner nnd overall reduce pollution in
environment.

As n bonus, it will foster more activities such ns tourism and
fisheries, as well ns preserve the ecosyvstem

of pncxagIng

Packnging and Labeling

Plastic packaging should be simphified and include n clear
labe! to inform consumers to distinguish which packnge
can e recyeled or nat.

small changes in product packing can recuce the weight

By having a clearer Inbel, consumers are more informed and
plastic 13 caster to sars.

The weight of packaging ean be reduced by changing the shape or
glze 0f pRCXARIng.

Remedintion

ldeonelln snxaiensis 15 & bueterium that was discovered o
be nhle to secrete an enzyme that can brenk down plastic
Plodin interpunctelln wax worms were also found to be
nole to digest plnstics .

These nre remedintion strateges that can be used ngainat plastic
waste alrendy nccumulnted in the environment.

Conclusions

In order to make a significant impact on plastic pollution,
combined worldwide efforts to prioritize interventions are
required. Better education to incentivize public action, make
alternatives to virgin plastic more mainstream, enforcement and
policy, engagement 1n reusing and recycling, and development of
new ways to handle waste are just some strategies that can be
used. Future research could be carried out to assess the impact of
microplastics on agriculture and food safety. More studies need to
be done on microplastics in freshwater reservoirs.
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