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Abstract— Municipal solid wastes (MSW) contains
recyclable fractions such as plastics, mixed paper, cardboards
and metals rising a demand in recycling value. Separating the
different elements found in waste streams is essential for
enabling the recovery of useful materials, minimizing the
amount of material sent to landfill and allowing recyclable
materials to find a new incarnation. Separation is done
through the multi-integrated system. Magnetic Drumis used
to separate the ferrous components from the waste and
inductive, capacitive and infrared sensors are used to separate
the plastic, metals and glass. Air pressure Blower used blown
away the light weight plastics and papers.
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I. INTRODUCTION

Nowe-a-days solid wastes are becoming the great threat for the
environment, because of the vast land fills, non decaying
wastes, electronic debris, etc., in order to maintain the
ecological balance waste handling is more important aspect.
More valuable recycling scraps such as Iron, plastics, papers
etc., are available in the municipal wastes. Regaining the
wastes in to the recycled products had more commercial value
and it could balance the nature. Waste sorting is the process
by which waste is separated into different elements. Waste
sorting can occur manually at the household and collected
through collection schemes, or automatically separated in
materials recovery facilities or mechanical biological
treatment systems. Hand sorting was the first method used in
the history of waste sorting. Waste can also be sorted in a
civic amenity site. Waste segregation means dividing waste
into dry and wet. Dry waste includes wood and related
products, metals and glass. Wet waste, typically refers to
organic waste usually generated by eating establishments and
are heavy in weight due to dampness. Waste can also be
segregated on basis of biodegradable or non-biodegradable
waste.

Landfills are an increasingly pressing problem Less
and less land is available to deposit refuse, but the volume of
waste is growing all time. As a result, segregating waste is
not just of environmental importance, but of economic
concern too.

Il. METHODOLOGY

— In our project we are planning to separate the waste by
the nature of conductivity (conductors and non-
conductors).

— Inthe first stage, Air pressure blower are used to separate
the papers and polythene or light weighted plastic covers.

— At Second stage, Magnetic drums are used to separate
the ferrous materials.

— At the third stage, capacitive sensor used to detect the
plastic materials moving through the conveyor belt and
Inductive sensor to detect the Metals.

— Infrared sensor are used to separate the Glass particles

—  Color sensors are used to sort out the plastic bottles into
their colour variances.
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Fig.1: Process Flow
In the first stage of separation process, the combination of
vibrating plate, air blower with the magnetic drum do the
work of separting the light weighted plastics, covers, papers
and Ferrous and rare earth magnetic materials from the
scraps.

A. Vibrating Motor and Air Blower

The vibrating plate is a vibrating platform at the height of 1
meter where nearly %2 kilogram of scraps is deposited in the
plate some scraps are stick together and it made difficult to
sense the type of the material, thus the vibrating motor of 12V
250 mA which rotates at the speed of the 5700 rpm. The
vibrating plate vibrates to separate the materials.

Fig. 2: Vibrating Motor
In the next stage, the air pressure blower which is
used to blow out the light weighted plastics and papers and
covers. The air pressure blower of rated Voltage of 6-12 V
DC at 1 A. The air blower has small outlet diameter of 33 mm
which has the 16 CFM pressure which is more sufficient to
blown out the plastic covers and papers. The air pressure
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blower is mounted at the height of 80 cm from the ground at
the angle of 30° which is inclined to blow the light weighted
particles from the normal trajectory path. Thus the light
weighted plastics and papers are blown and separated.

Fig. 3: Air Pressure Blower

B. Magnetic Drum Separation

In the second stage, the Magnetic Drums is used to separate
the ferrous and magnetic materials from the scraps which has
the large recycling value. The metals having high degree of
recycling value thus the high effective method separating the
ferrous magnetic materials is done by the magnetic
separation. With contaminants removed, the good product
falls freely to a discharge point. Magnetic Drum with 3”
(inch) diameter where the magnet of 1” thickness which is
inserted in the one half of the drum the other side of the drum
is installed with the wood when the ferrous and magnetic
scraps pass near the drum it attracted by the magnetic force.
The magnetic drum is mounted at the height of the 60 cm
from the ground and 4” away from the conveyor setup.
Magnet type used is “Ferrite Magnet (Fe203)” with 3,700
Guass.
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Fig. 4: Magnetic Drum
When material flows onto the drum, a stationary
magnetic assembly inside the unit's shell captures tramp
metal and rare earth magnetic materials. The tramp metal is

discharged separately, creating continuous self-cleaning
separation. And the other scraps materials are travelled
through the conveyor for the material identification and
sorting process carried out by the sensor based actuation
process.

C. Conveyor Belt Arrangement

The conveyor set arrangement where 1 meter long and 15 Cm
wide conveyor belt is mounted at the height of 30 Cm from
the ground and it is driven by the 12 VV Dc motor of 2 Amps
power rating which having the torque of 10 kg-m which is
sufficient to drive the conveyor at the speed of the 80-100
Rpm with the gear ratio of 1.66, the gear ratio is the ratio of
the number of turns the output shaft makes when the input
shaft turns once. The gear ratio which helps to control0 the
movement speed of the conveyor.

Gear Ratio = ( No. of gear teeth in the output shaft / No. of
gear teeth in input shaft)

=(25/15)

=1.66

D. Sensing of Materials

The sensor based actuators are integrated with the Arduino
UNO, which is a Microcontroller Open-source electronic
prototyping platform enabling users to create interactive
electronic objects. Specification of The Arduino Uno R3 is a
microcontroller board based on the ATmega328 (datasheet).
It has 14 digital input/output pins (of which 6 can be used as
PWM outputs), 6 analog inputs, a 16 MHz crystal oscillator,
a USB connection, a power jack, an ICSP header, and a reset
button.
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The sensing part is integrated with the Arduino and
sensors such as Ultrasonic Sensor, Infrared sensor, Inductive
Proximity Sensor and Capacitive Proximity Sensor. The
ultrasonic sensor of the ranging of 300 cm which is used to
detect whether the object is presented in the

Conveyor belt and the Stepper Motor drive arm is
used to move the postion of the proximity sensors. The Arm
is drive by the 12V stepper motorlA with the stepping angle
1.8 degree and 200 steps. The sensors are mounted on the
Rack and Pinion arrangement which is used to positioning the
sensors with the object in the conveyor belt.
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Fig. 7: Stepper Motor with Motor Drive A4988

In the Third stage, the Inductive Proximity sensor
are used to detect the metaland the Capacitive proximity
sensor and Infrared sensor is used to detect whether the object
is plastic related or Glass objects. Inductive Proximity sensor
5- 16 V PNP — NO type with the 16mm diameter with the
sensing range of 6 — 8 mm. The inductive sensor is based on
Faraday's law of induction.

de

e= _JV
dit

In simpler means,
. _dB
e=—Nx SE
The Capacitive Proximity sensor which is used the
capacitive force between two plates which is used to detect
the any objects are in the proximity detection range, 12V
Capacitive Proximity Sensor PNP — NO type with the sensing
range of 8 mm. The combination of the Capacitive sensor and
Infrared sensor used to find the variation Glass and other
material, this sequence is used to find the plastic and Glass.

:;1 Arduingo UNO ) s on

Fig. 8: Proximity Sensor Interfaced with the Arduino

The infrared sensor used to detect the glass objects,
which photodiode and zener diode combination used to
transmit and receive the signals when the glass objects are
placed in between the path of the sensor IR rays are passed
through the objects. Thus we differentiate the other objects
and the Glass particles. The Infrared Sensor is with the range
of 5— 6 cm ranging distance.

Fig. 9: Infrared Sensor interfaced with Arduino
The infrared and Capacitive Proximity Sensor are operated in
the combination of
If(Capacitive_Sensor_Output==HIGH
&&Infrared_Sensor_Output == HIGH)
{Plastic is Detected}
If(Capacitive_Sensor_Output==HIGH
&&Infrared_Sensor_Output == LOW)
{Glass is Detected}

By using this combination varying the plastic and
glass can be done. And the stepper motor drive arm is used to
push out the scraps from the conveyor belt. Color sensor
(TCS230) is used to detect the color of the object thereby
separating the plastics according to the color nature.

I\VV. COMPLETE PROCESS DIAGRAM

6-Ferrous Materials
7-Motor shaft
8-Light weighed materials

1-Vibrating Plate

2-Air Pressure Blower

3-Semi Permanent Magnet

4-Magnetic Drum 9-Sensors and Actuators

5-Non-Ferrous Materials 10-Separate Collectors
Fig. 10: Process Diagram

V. CONCLUSION

The separation of the solid wastes are done with the
microcontroller arrangement which has high range of
accuracy. This method is efficient in the small scale
separation centres. Sorting of solid wastes according to their
nature of the material helps to recycle according to its nature.
The wastes are sorted from the category of light weighted
plastics and paper, ferrous metals, non-ferrous metals,
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plastics and glass. The separated wastes are then used for
recycling process.
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