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I. The growing use of continuous blood glucose monitors

generates significant waste. As the applicators are not IV. METHODOLOGY

recycled and are directly disposed, this project addresses -

the need for a fully automated sorting solution to accurately A. Computer Vision

separate materials for recycling., we wanted to explore In this setup, we dismantled the product first so that each
better ways to separate different types of plastics without plastic part could be seen clearly. An Object detection model

relying on the usual float-sink method. Float-sink is
common, but it is commonly applied to separate only
plastics of two types and it’s a wet process as well, which
might be a concern in industrial settings. So in this paper,

trained on custom dataset which was collected specifically on
the individual parts of the CGM applicator like the outer
casing, needle holder, uppercasing, and springs. Once the

we looked into a few other ways to sort plastics either model detects and identifies the part using shape and texture,
before or after shredding. We focused on three methods: actuators can then push that part into the correct bin. This
using computer vision (CV), using near-infrared (NIR) method works better when the parts are clean and visually
sensors, and triboelectric separation. These methods give us distinct.

alternative ways to sort common plastics like polypropylene g ——

(PP), polycarbonate (PC), polybutylene terephthalate
(PBT), and polyacetal (POM). We discuss how they will be
used in practical recycling systems.

I1. INTRODUCTION ‘ - - |

needleholder 0,9

When we are dealing with shredded plastic waste, detecting , Resdichoide L)
the plastic type can be challenging, we can use float-sink =
separation, but it's not always the cleanest method as it is a
wet process. Water needs to be handled, dried, and reused,
and concentration of the solution should be maintained. So
we explored various other dryer options. This paper goes
through a few alternative methods that can be used instead
of float-sink: one where you dismantle the product and use
computer vision or NIR sensors to identify the plastics, and
another where you sort shredded plastics using electric
charges.

1. ANALYSIS
Dismantling CGM applicators before shredding can make it B. NIR Spectrc_)s_copy _ _
easier to get clean plastic. When the parts still have their Same idea as vision system, but instead of using a camera,
shape, you can use cameras or sensors to identify the part. this one uses NIR light. Each plastic reflects the light
But if it's already shredded, identifying the plastic becomes differently, thus the system can identify the type of plastic.
challenging, methods like triboelectric separation help. All T_hen a_robotlc arm, Piston or air jet moves it to the correct
of these work equally better at different stages. bin. This method is fast and reliable, but it doesn't work

great on black or dirty plastics.
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C. Triboelectric Separation (Shredded)

This method works after shredding. When plastic bits rub
against each other, they pick up a charge positive or negative
with different intensities. Then, they pass through an electric
field. Depending on the charge, they get pulled in different
directions and sorted. This doesn’t need any water or drying,
but you need to control dust and moisture to keep it accurate.

TAB LE Il
Plastic Charge Relative Behaviour
Tendency
Tends to gain electrons; easily
PP Strongly i~ .
i becomes positively charged when
(Polypropylene) | positive rubbed against other plastics.
PC Slightly Becomes negatively charged, but
(Polycarbonate) | negative not extremely.
POM Strongly Tends to lose electrons and develop
(Polyacetal) negative a strong negative charge.
PBT Moderatel Sits between PC and POM in charge
(Polybutylene negative y capacity negative, but less than
Terephthalate) Y POM
D. Comparison
TAB LE 111
Method Stage Plastic Pros Cons
Form
Works on Struggles with
CV-Based Pre- Whole -
- : shape/colour, | dirty or worn
Sorting shredding | parts flexible parts
Very Can’t handle
NIR Pre- Whole -
: accurate and | dark or mixed
Spectroscopy | shredding | parts quick plastics
No water
Triboelectric Post- needed, Needs_ dry
- . Shredded material,
Separation shredding compact L
sensitive to dust
setup
E. Discussion:

Each method presents unique benefits and challenges,
making them suitable for different recycling scenarios. Pre-
shredding identification techniques like computer vision or
NIR give you an efficient separation. They're fast and
accurate but only work if the parts are in decent condition.
Triboelectric separation is more useful when things are
already shredded and mixed. It doesn’t need any liquids and
can be built into a compact system, but it needs good control

over flake size, moisture, and air quality. Choosing the right
method depends on what kind of plastic waste you are
dealing with and whether you can break it down before
shredding.

V. CONCLUSIONS

A three stage float sink separation process has been shown to
effectively sort four different types of plastics. However,
while this method can be efficient, it remains a wet process
that typically involves solutions such as sugar or salt water.
When appropriate safety protocols and maintenance
procedures are in place, the process can be managed reliably.
Nevertheless, it is not the only viable approach. For
applications involving complex plastic waste or where there
is a preference for a dry and cleaner recycling workflow, the
alternative methods discussed computer vision, near-infrared
spectroscopy, and triboelectric separation offer promising
solutions. These techniques can be implemented
independently or in combination, depending on system
requirements and constraints. When properly integrated, they
have the potential to significantly enhance sorting efficiency
and support the development of more scalable and intelligent
plastic recycling systems.
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