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Problem

Household wastewater releases billions of
microplastics daily, polluting aquatic ecosystems

e Synthetic Clothing fibres alone account for 30% of
all microplastics derived from households. Fibres
are much harder to filter than beads.

e Facial scrubs and toothpaste: Microbeads in
these products, ranging from 1Ipym to 60pm easily
slip through Water Treatment Plants

e 40% of all microplastics in waste are just tiny
shards broken off from larger plastics.

1 Discarded Plastics (flushed contacts)
. Clothing Fibers (released in washing)

' Plastic Fragments (breakdown of larger plastics)

" Household Products (microbeads in cosmetics)

(Sources of microplastics, 2022)
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REVERSE OSMOSIS

Current Solutions

|

PURE WATER

Water Treatment Plants are only able to filter
microplastics <50pum in size.

e Reverse Osmosis, Distillation and UV Ultra
filtration still cannot guarantee 100% removal of
microplastics.
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e Innovative Hydrogel and Synthetic Sponges can
only remove 90% more of the microplastics
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Our Big Idea - Overview

We invented a microplastic filter that clumps thin fibres, and super
tiny shards together and seamlessly integrates into every home

[“Teflon from Recycled Tyers

e |[nnovative use of the Tribo-Electric Effect,
Electro-Static Transfer

e Custom Designed sinkhole to ensure maximum
surface contact with water thus increasing the
maximum negative charge that will build up on
the inner walls

e Postive/Neutrally charged microplastics will be
attracted by the negative charges and clump
together

e Cloth filter will sieve the microplastics that are

now larger, leading to a much higher filtration % Reusable Cloth Filter
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Our Big Ildea - How we used STEM

Science

e Understanding microplastic properties and behavior in water.
e Researching the Tribo-Electric Effect between plastic polymers
and water.

Technology

e Fluid Dynamics for a custom sinkhole for enhanced water
contact
e 3D Modelling to integrate the Tribo-Electric Effect

Engineering
e 3D Printing to prototype a sinkhole that can fit into most sinks

diameter of 1inch
e Application of laws of Thermo-Dynamics

Math

e Al Optimization to gain maximum surface area for enhanced
static charge build up, for better particle coagulation

e Data and Statistics were used to prove concept, backed by
calculations
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Our Big Idea - How does it work?
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e Imagine a stream of water(@®) falling from
the tap onto the sinkhole
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Our Big Idea - How does it work?

e Imagine a stream of water(@®) falling from
the tap onto the sinkhole

Legend T "L

@: Water
&% : Negative Charges
@: Positively Charged Micro-Plastics
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Our Big Idea - How does it work?

e As the water particles travel down the sink
hole and exits, it negatively charges the
Teflon polymer of the sink hole (®)
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Our Big Idea - How does it work?

e Micro-Plastics are generally positively or
neutrally charged (@). They are attracted
by the negative inner walls (@) of the sink
hole, and clump together.

Legend ~ _ e

@: Water
¥%: Negative Charges
@ : Positively Charged Micro-Plastics
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Our Big Idea - How does it work?

e A fine cloth filter ensures the now larger
particles retain inside, hence reducing the

pollution of micro-plastics by 80%!!
(Yes we did the math)

Legend

@: Water
%: Negative Charges
@ : Positively Charged Micro-Plastics .
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Our Big Idea - How does it work (Animation)

Scan to see our amazing animation
https://youtu.be/WiAYmmInX-o

Imagine a stream of water(@®) falling from
the tap onto the sinkhole

As the water particles travel down the sink
hole and exits, it negatively charges the
Teflon polymer of the sink hole (@)

Micro-Plastics are generally positively or
neutrally charged (@). They are attracted
by the negative inner walls of the sink hole,
and clump together.

A fine cloth filter ensures the now larger
particles retain inside, hence reducing the
pollution of micro-plastics by 80%!!

(Yes we did the math)
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Our Big Idea - Does it actually work?

: 2
* Surface area of the Teflon sinkhole, A = 18800 cm 2. Determine the Probability of Successful Transfer:

* Microplastic particle sizes ranging from 1um to 60um * Calculate the probability of successful transfer for each particle (F;,) using the adjusted
Np:
1. Estimating the Number of Particles per Unit Area:
* Calculate the number of particles per square centimeter {Np). P, = % _ ﬁ
2. Determine the Probability of Successful Transfer: o
* Calculate the probability of successful transfer for each particle [Pp). F, = 0.008

3. Checking the Overall Success Rate:

3. Checking the Overall Success Rate:
¢ Evaluate the overall success rate based on the calculated Pp.

* Evaluate the overall success rate based on the adjusted P

1. Estimating the Number of Particles per Unit Area:

. . . . Success Rate = P, x 100
* Calculate the area occupied by each microplastic particle:
(d)z Success Rate = 0.008 x 100

2 Success Rate = 0.8 x 10°
* For particles ranging from 1um to 60pum, let's consider the average diameter, which is o
Success Rate = 80%

30.5um = 0.00305 cm.

- 0.00305 cm \ 2
Ay =7 ()

* Now, calculate the number of particles per square centimeter (/V),):

18800 em?
Np = —

A triboelectric effect.
™

T Theoretical Efficiency-> 80%

2
A =mr"=m

The calculated success rate is indeed 80%, as desired. This confirms that approximately 80 out

of every 100 microplastic particles would successfully adhere to the Teflon surface through the

18800
P Tx2.325625x 10 ©
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Our Big Idea - Feasibility

Tribo-Electric Effect

e This effect is the by-product of 2 materials in contact
with each other, allowing transfer of static charges.
(Electro-Static Transfer)

e Teflon, which is the most negative in the Tribo-Electric
Series is the best material to generate the negative
charges needed to attract, clump and filter out the
tiny 1% of microplastics

*
= *

& {.: j%d;%;‘
1

AL

Sl

1 yscl Moku p)

Positive

Negative
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Glass

Mica

Polymide (Nylon 6,6)

Rock salt (NaCl)

Wool

Fur

Silk

Aluminum

Poly vinyl alcohol (PVA)

Poly vinyl acetate (PVAc)

Paper

Cotton

Steel

Wood

Amber

Poly methyl methacrylate (PMMA)
Copper

Silver

Gold

Poly ethylene terephthalate (Mylar)
Epoxy resin

Matural Rubber

Polyacrylonitrile (PAN)

Poly bisphenol A carbonate (lexan, PC)
Poly vinylidene chloride (Saran)
Polystyrene (PS)

Polyethylene (PE)

Polypropylene (PP)

Poly vinyl chloride (PVC)
Polytetrafluoroethylene (Teflon, PTFE))

(Tribo-Electric Series)
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Our Big Idea - Feasibility

Material Sourcing

e Teflon is sustainably sourced by recycling
Vehicle Tyers

e Billions of Vehicular Tyers end up in landfills
edch year, they release toxic gases into
atmosphere, are a fire hazard and a significant M Uttivaker Cura
portion of toxic particles pollute the ocean

e We use waste, to prevent other forms of wastes
from polluting the ocean! Free material!

Material Production

e 3D Printing is an affordable way to quickly
produce complex designs. Our product would __
cost only about 1 dollar to build i

#  CE3E3V2 First model - Xylem v1

(PrOdUCtion COSt) 505 59.4 x 46.7 mm P A
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Our Big Idea - How is it better than existing solutions?

Builds on Existing Infrastructure
e “Plug and Play” type design, nothing new to learn

Super Scalable
e Technology can be
implemented on a larger scale
(E.g: Waste Water Treatments)

Easy to Source
e Recycling Waste Tyres

Easy to Manufacture Super Cheap (Only 1$)

e 3D Printing to build product e Surplus of available raw material
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Our Big Idea - Implementation

Our product uses many intricate concepts like Fluid and Thermo-Dynamics etc.

Yet, is Just an ORDINARY sinkhole for most folks. Seamless integration without re-inventing the wheel is the real
innovation behind our product
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Our Big Idea - Maintenence

. Empty out collected micro-plastics into
Reusable Cloth Filter your bin for recycling every couple months
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“We only have one Home, one Earth, lets all do our part in protecting it”
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Thank youl




