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Small Particles, Big Problems: The Fight Against Microplastic Pollution

Imagine accidentally consuming a credit card's worth of plastic every week. Microplastics are
found almost everywhere on the planet, from the highest peaks of Mount Everest to the deepest depths
of the Mariana Trench, and people have been eating as much microplastic as a credit card every week
without even realizing it (United Nations, 2021). Microplastics are considered a global issue due to their
negative impact on the environment, marine life, ocean ecosystems, and human health. Microplastics
are tiny plastic particles, typically smaller than 5 millimeters in size, that result from the breakdown of
larger plastic waste or are manufactured for specific uses, such as in cosmetics, synthetic clothing, and
industrial processes. They are commonly found in oceans, rivers, and soil. This problem became
widespread in the 1940s with the appearance of synthetic fibers, which were made from plastic. These
synthetic materials were cheap to produce and comfortable, leading to increased clothing production
using plastics. By the 1950s, the plastics industry saw significant growth, which led to an explosion in
plastic production and usage. Since then, a massive amount of plastic has been created, with estimates
of around 8.3 billion tons produced by humans (Geyer et al., 2017). Statistics show that an estimated
5.25 trillion pieces of plastic debris are in the ocean. This number increases by about 11 million metric
tons per year and could grow to 29 million metric tons over the next 20 years (Beachapedia, n.d.).
Research published in 2015 shows that microplastics are consumed by plankton and other marine
creatures, entering the food chain and eventually reaching humans through seafood consumption
(Rochman et al., 2015). While some efforts have been proposed to combat this phenomenon, such as
bans on single-use plastics, recycling, and consumer education, these measures are still not enough.
Fortunatelly, with constant efforts along with the advancement technology, more effective solutions
have been discovered. These solutions provide a more sustainable way to overcome microplastic

pollution. Microplastic pollution can be addressed at various stages of its lifecycle, such as preventing its



release through washing machine filters, capturing it in water with treatment wetlands, and breaking it
down with bioremediation.

To reduce microplastic pollution, the first step is preventing its release at the source. Therefore,
installing washing machine filters has become an effective solution for reducing the release of harmful
particles into the environment. Microplastics are tiny plastic particles that often enter waterways
through household activities, such as washing clothes made of synthetic fabrics (Vox, 2019). These
microplastics, which are smaller than 5mm, are difficult to capture in traditional wastewater treatment
systems, and their accumulation in oceans and rivers poses a significant threat to marine life and
ecosystems. According to a study in 2016, laundry is one of the largest sources of microplastic pollution,
with over 700,000 fibers being shed during a single wash cycle (Napper & Thompson, 2016). Installing
washing machine filters has been suggested as a effective solution to mitigate this issue by trapping
these microplastics before they are released into the water system. The filters are designed to capture
fibers that break off from synthetic fabrics such as polyester, nylon, and acrylic (Abourich, 2024). This
method significantly reduces the amount of microplastics entering the aquatic environment, therefore
limiting their negative effects. Furthermore, another study highlights that adding filters to washing
machines could contribute to the efforts to reduce plastic pollution (Erdle et al., 2021). Their research
shows that installing these filters can reduce the amount of microplastics entering the water by up to
80%. This highlights the potential of washing machine filters in preventing microplastic pollution.
Although there are still some limitations to this solution due to the high cost of the filter, the long-term
benefits outweigh the disadvantages. By adding these filters into washing machines, individuals can
contribute to the reduction of environmental contamination. As a result, washing machine filters offer
an accessible and effective solution for reducing the release of microplastics, therefore mitigating their

harmful impact on the environment and aquatic life.



After microplastics enter wastewater systems, treatment wetlands play a crucial role in
capturing and reducing microplastics from wastewater through natural filtration and biological
processes. According to a study published in 2023, Treatment wetlands has been shown to be effective
in reducing microplastics with an efficiency between 88% to 98%, by taking advantage of the role of
vegetation to trap and retain microplastics (Cabrera et al., 2023). The dense root systems of
macrophytes (large, aquatic plants) in horizontal subsurface flow and floating plant systems create a
physical barrier that captures microplastics while also promoting the formation of biofilm, which
enhances adsorption and biodegradation. The study also found that microplastic concentrations in
horizontal subsurface flow and floating plant systems wetlands were reduced from 20.3 microplastic
particles per liter (MP/L) and 8.4 MP/L to 0.58 MP/L and 0.17 MP/L, respectively, demonstrating their
effectiveness in trapping microplastics (Cabrera et al., 2023). Additionally, another study published in
2024 highlights that microplastics in conventional wastewater treatment plants are mainly trapped in
sewage sludge, which may later contribute to environmental pollution if not managed properly (Bodzek
et al., 2024). Treatment wetlands help mitigate this problem by trapping microplastics in the roots and
gravel, preventing them from re-entering the aquatic system. Furthermore, bacteria and worms present
in treatment wetlands also help degrade microplastics through biodegradation processes, reducing their
impact on the environment (Lwanga et al., 2018). However, treatment wetlands still have some
limitations, such as requiring large land areas and slower processing time. Despite these challenges,
their ability to filter pollutants and support biodiversity still makes them a sustainable solution. The
natural retention and degradation mechanisms in Treatment wetlands make them a promising eco-
friendly solution for addressing the growing concern of microplastic pollution. By incorporating
treatment wetlands into existing wastewater treatment systemes, it is possible to significantly reduce

microplastic contamination.



Once microplastics are captured, bioremediation offers a promising solution to break them
down by using bacteria and earthworms to degrade plastic waste. As microplastic pollution continues to
threaten ecosystems, researchers are exploring the role of bacteria in accelerating the breakdown of
plastic. In their study, they investigated the potential of bacteria from the gut of the earthworm named
Lumbricus terrestris to degrade low-density polyethylene (LDPE), which is a common type of
microplastic (Lwanga et al., 2018). Researchers found that bacteria isolated from earthworm guts,
specifically from the phylum Actinobacteria and Firmicutes, could significantly reduce LDPE particle size
in a microcosm experiment. After 21 days, 60% of the LDPE microplastics had decayed in the presence of
these bacteria, while no degradation occurred in gamma-sterilized soil without bacteria. This highlights
the role of gut bacteria in breaking down long-term plastic waste. Furthermore, another study
emphasized that various soil microorganisms, including bacteria and fungi, can degrade different types
of plastics using enzymes such as laccase, esterase, peroxidase, and hydrolases (Thapliyal et al., 2024).
These enzymes break down the larger plastic chains into smaller units, which are ultimately mineralized
into CO2, H20, and CH4. This process indicates that bacteria in the soil environment can contribute to
the degradation of microplastics, helping to reduce their negative impact on the environment. While
offering a promising approach to mitigate microplastic pollution, bioremediation still faces some
challenges in implementation. Nevertheless, its long-term advantages outweigh these drawbacks,
making it a feasible and effective solution. Overall, the research highlights the potential of
bioremediation as an innovative approach to mitigate plastic pollution, therefore offering a sustainable

solution to accelerate microplastic degradation.

The fact is that microplastic pollution is a growing global concern that threatens marine life,
ecosystems, and human health. These tiny plastic particles have spread to every corner of the planet,
from our oceans to the food we consume, negatively impacting the environment and human health.

While efforts such as washing machine filters, treatment wetlands, and bioremediation provide



promising and effective solutions, the fight against microplastics still requires continuous innovation as
well as widespread implementation. Without action, microplastic pollution will get worse, exacerbating
its impact on biodiversity and the environment. To mitigate this crisis, governments, industries, and
individuals need to collaborate to raise awareness and reduce the use of plastic products. Ultimately,
the fight against microplastic pollution is not just about cleaning up the environment, it’s also about

protecting the future of our planet.
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