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Abstract.

A growing volume of microplastics is found in the environment, including the sea, and in
food and drinking water. Once in the environment, microplastics do not biodegrade and tend
to accumulate - Unless they are made particularly to biodegrade in the open environment.
Hence there is an intense need to recycle them. But to recycle, the disposed microplastics
should be collected and segregated from all the other wastes. The collection process is highly
challenging in the present generation with available technology. This project seeks for giving
a solution that might be easily implemented in larger level segregation on microplastics. Oil-
Spill Residueis proved to adsorb free microplastics that are suspended in water. When
Ferrous Oxide powder is also added to this mixture, it creates a surface for the Oil Mixture to
be accommodated. Since Ferrous Oxide is magnetic in nature, it will be removed using
Magnet with which the Oil- Spill Residue is also be removed.

Keywords: Microplastics, Microplastic Segregation, Plastic Pollution.

1. Introduction

In many kinds of synthetic chemicals used in daily life of humans, plastics take up the
most part and humans have become inseparable from plastic. While plastic is rather a good
invention, it is also hazardous. When not disposed of properly, plastics can also cause many
risks. A growing body of evidence points to the health risks posed by plastic additives. These
include endocrine disrupting chemicals (EDCs), which are linked to infertility, obesity,
diabetes, prostate or breast cancer, thyroid problems and increased risk of cardiovascular
disease and stroke, among others.

Examining the other instance, we typically find that a large amount of garbage is
disposed of in Indian drainage and sewage systems in combination with the sewage water.
Most of this garbage is made up of plastics, which is dangerous in a variety of ways for the
aquatic life as it is for humans. Fig.1 shows the increasing range of micro plastics in Eastern
Tropical Pacific with respect to the passing time.
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Microplastics Abundance in Eastern Tropical Pacific
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Fig. 1 Graphical representation of increasing abundance of micro plastics in ocean

Plastics also differ in many types with reference to the size of the particle. Plastics with
particles less than 5mm in size are known as microplastics (MP) as shown Fig.2. Nano
plastics are interpreted as involuntarilyproduced particles (i.e., from the decomposition and
production of plastic objects) and are of colloidal behaviour with a size that rangesfrom 1-
1000nm [3]. The adverse implications of Micro plastics are currently increasing importance
[5]. Micro plastics possess higher capacity for toxicants absorption and desorption, which
include PAHs, PCBs, and metals, owing because of their substantial specific surface area, in
addition to their physical and chemical properties. The manufacture of plastics involves the
incorporation of various additives, including PBDEs, PAEs, and others. [3]

Fig.2 Microplastics of size less than 5mm

Microplastics manufactured by living or industrial processes have simple access to
WWTPs. Similarly, waste plastics generated from equipment, fillers,and other sources in
WWTPs can decompose into microplastics. WWTPs, are an essential component of urban
water systems, are thought to be possible sources of MPs in the environment. [2]. The term
“micro-nano plastics” (M-NPs) was first introduced by Thompson [10]. M-NPs are plastics
with size lower than 5mm and include plastic particles, fragments, fibres, and other similar
materials [8].Just recently, some achievements in checkingand identifying the presence of
microplastics in wastewater and sludge were noted. Thus, this paper begins by reviewing the
advancementof methods in detection of microplastics in wastewater and sludge samples.
Microplastics' impact on wastewater and sludge treatment, furthermore their mechanisms, are
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then thoroughly discussed. Also summarised are the procedures for the elimination of
microplastics from wastewater and sludge. Finally, the critical issues that should be discussed
in the near futureare addressed here.

2.Methodology, Design and Modelling

Especially in a time in which global warming and depletion of natural resources are
alarming concerns, plastic can create much more pollution when combined with the former.
While plastic is disadvantageous and harmful in all of its types, Microplastic is the most
important concern which is to be addressed.

Additionally, when microplastics are disposed improperly in drainages and sewage
systems because they are seldom visibleto the naked eye, there is more chance of problems
for living organisms. These microplastics are not purified in water purification systems.
When this not totally pure water is left into water bodies, there are furtherpossibilities for
aquatic animals to consume these microplastics, which are indeed harmful for human life
also.

Method

Oil-spill residues are proven to adsorb microplastics, removing oil from water when they
are put together with microplastics is a strenuous procedure. Hence, when oil is mixed with
Iron Oxide, that mixture can be removed using a magnet. Here Iron Oxide is used the surface
area to catalyse adsorption. The Qil-lIron Oxide mixture thus can capture the microplastics
and this mixture can be removed using magnets.

Design and Modelling

Fig.3 depicts the process of filtering process sewage waster before leaving for the ocean.
On a grand scale, this operation can be easily incorporated in Sewage Disposal Plants. Rather
than disposing of the sewage water directly, it can be treated using the above methods. This
helps in reducing the count of Microplastics in the ocean.
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Fig.3Process Flow of Sewage water discharging into the Ocean

Sewage Treatment Plants are recommended to add this new design to their already
existing procedures, by setting up a separate stage for Iron Oxide Filtration.

Prototypes can be made using regular mesh filters and procedures like Chlorination can
be proceeded in regular manner, While for Oil Spill and Iron Oxide Filtration, a big tank of
Sewage water, which is half treated can be treated with the Oil and Iron Oxide.

3. Results & Discussions

The soaringnecessity for plastic products has led to tremendous rise in plastic debris in
different environmental matrices, thereby resulting in plastic pollution. This affects plants,
animals, and even humans, as microplastics can enter the food chain and cause several health
implications. Microplastics are largely debated nowadays owing to their environmental risk
assessment. Their potential to interact with other toxic contaminants, their tendency to be
ingested or taken up by living organisms and their longevity is a serious threat to our
environment.

Nonetheless there are no studies on the removal of MPs using M—CNTs as adsorbents.
As such, this study aims tosynthesize an efficient and recyclable M—CNTs for MPs removal;
optimize operational conditions for the recycle and reuse of M—CNTs; investigate the
mechanism of the M—CNTs based MPs removal process.

The technology makes it possible to separate plastics based on a purer chemical
composition than is possible today, and this opens for completely new opportunities to
recycle plastics. The wastes are not usually separated at house, factory, or industry level. This
waste when dumped in large grounds is mixed with all kinds of waste which makes it
difficult for separation. But using this Ferrous powder Separation Technique AKA MPlastAd
Technique, as we have named it, makes it easier for plastic segregation. Plastic particles with
a diameter of more than 200 um were targeted for separation, and various conditions for
separation were investigated by simulation. In terms ofthe outcome, it was shown that a high
level of separation efficiency was achieved under the following conditions: flow velocity of
0.2 m/s, electrode size of 150 mm, current density of 0.93 A/cm? , and applied magnetic field
of 3T.

4. Conclusion

The technology makes it possible to separate plastics based on a purer chemical
composition than is possible today, and this opens for completely new opportunities to
recycle plastics. In most cases, waste is not typically separated at the household, factory, or
industrial level. When these wastes are dumped in large landfills, they become intermingled
with various types of waste, rendering separation a challenging task. However, the utilization
of the Ferrous Powder Separation Technique, which we have named the 'MPlastAd
Technique,' simplifies the operation of segregating plastics.
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