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=ends up in Iandﬂlls each year but could be recycled However glass needs to be color sorted in order to
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" Kentucky only recycles 22% of glass b bottles and jars (Oberk 2023)




The Issue

When going home from school, taking a walk, or even going to the grocery store this
is all we see! This is not just on our street though, we have seen it everywhere and
I’m sure you have to. Pollution is a major issue. Glass Pollution is dangerous.

Glass has to be color sorted in order to be recycled either by people or by an
expensive industrial sorter.

In 3 weeks there is enough glass going into landfills to fill the Empire State building
top to bottom. The Empire State building is 1250 ft tall. However, if that glass was T TIr—
being recycled it could go from a recycling bin to a store shelf in as little as 30 days. ‘ '
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Kentucky only recycles 22% of glass (Oberk) l

Our home town of Prestonsburg can recycle cardboard, aluminum cans (not food l

cans), newspaper, notebook paper, and printer paper. However, does not recycle |

e THE TYPICAL GLASS BOTTLE
glass CAN TAKE OVER

TOFULLY DEGRADEINALANDFLL 4,000 YEARS

As of Dec 2023 Ale8-1 had to Stop the Bottle Program. One local company, Ale8-1, T

EVEN LONGER IF
THEY ARE IN

used to have a return glass bottles program but the machine that washed and LANDFILL
prepared the bottles is beyond repair and they are no longer able to take the bottles
back causing even more glass to not be recycled or reused.




Our Solution: Increase Recycling and Make Recycling
Glass Possible with a Low Cost Glass Sorter

Start a recycling program at school and assist our community in efforts.

Design and build a prototype of a glass sorting machine that will
automatically sort different colors of glass into different bins. We were
inspired by a candy sorter that uses light sensors to sort skittles by color.

The glass sorter can help the environment by increasing the amount of glass |
being recycled. Most recycling facilities will not accept glass that is not
sorted unless they have a glass sorting machine.

Our goal is for the sorter to be appealing to use and have, is not as big and
bulky as other solutions, automatically sort the glass by color, low cost to
produce, and easy for people to use.

We want to build a receptacle that could be placed throughout communities.
Our receptacle would sort glass by color prior to sending it to a recycling
plant. This will help improve glass recycling and make it more efficient.



Benefits of Glass Recycling

e Glass is one of the easiest materials to recycle

e Glass is infinitely recyclable and won’t lose quality

e Reusing the same piece of glass over and over again saves energy because
it takes a lot more energy to make a new piece of glass

e Glass produced from recycled glass reduces related air pollution by 20%

e Glass produced from recycled glass reduces related water pollution by 50%.

e Glass recycling reduces CO, emissions

e Reduces glass waste going into landfills
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Progress in Building the Color Sorter: Tools and Costs

The Tools Used: adic TCS230 TCS3200 Color Sensor....... $19.99
= ArduinoNano ...........ccccooi.... ... $26
Breadboard and Jump Wires .......... $9.99
ServoMotor ..o $7.99
SWItCh. .o,

Chromebooks,
Google sites, slides, forms,
TCS230 TCS3200 Color Sensor,
Arduino Nano,

Arduino online code editor
Breadboard,
Jumper Wires,
Servo Motor,

3D Printer/Tinkercad,
Switch :
Power jack

Jig saw

Box cutters

Hot glue gun
Voltmeter
Ruler
Measuring tape




Electrical Circuit We

=

2

The Circuit
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The Line Code

In order to program
our sensor we had
to run calibration
tests for each glass
color to determine
their (R, G, B) filter
frequencies

Arduino Project - Color Sorting Machine

* by Dejan Nedelkovski, wwwHowToMechatronics.co

#include <Servo.h>

#define S0 2

#define 3
f#define S2 4
#define 5

#define sensorOut 6

Servo topSenvo;
Servo bottomServo;

int frequency = 0;
int color=0;

void setup() {
pinMode(S0, OUTPUT);
pinMode(S1, OUTPUT);
pinMode(S2, OUTPUT);
pinMode(S3, OUTPUT);
pinMode(sensorOut, INPUT);

// Setting frequency-scaling to 20%
digitalVrite(S0, HIGH);
digitalWrite(S1, LOW);

topServo.attach(7);
bottomServo.attach(8);

Serial.begin(9600);

}
voi loop() {

topServo.write(115);
delay(500);

for(int i = 115; i > 65; i-){
topServo.write(i);
delay(2);

}

delay(500);

color = readColor();
delay(10);

switch {color) {
case 1:
bottomServo.write(50);
break;

case 2:
bottomServo.write(7
break;

case 3:
bottomServo.write(100);
break;

case 4:
bottomServo.write(125);
break;

case 5:
bottomServo.write(150);
break;

case G:
bottomServo.write(L
break;

case 0:
break;
}
delay(300);

for(inti=65;i>29; ) {
topServo.write(i);
delay(2);

}

delay(200);

for(inti=29;i< 115; #+) {
topServo.write());
delay(2);

color=0;

}

// Custom Function - readColor()

int readColor{) {
/ Setting red filtered photodiodes to be read
digitalWrite(S2, LOW);
digitalWnite(S3, LOW);
// Reading the output frequency
frequency = pulseln(sensorOut, LOW);
int R = frequency;
// Pnnting the value on the senal monitor
Sernal.print("R= ");/pni
Senal.prnt(frequency]
Senal.prnt(" ")
delay(50);

ng name
nting RED color frequency

// Setting Green fitered photodiodes to be read
digitalWrite(S2, HIGH);

digitalWrite(S3, HIGH);

// Reading the output frequency

frequency = pulseln{sensorOut, LOW);

int G = frequency;

/ Printing the value on the senal monitor
Senal.print("G=
Senal.print(frequency):/
Senal.pnnt(" ")
delay(50);

g name

Yprinting RED color frequency

// Setting Blue fitered photodiodes to be read
digitalWrite(S2, LOW);

digitalWnte(S3, HIGH);

// Reading the output frequency

frequency = pulseln(sensorOut, LOW);

int B = frequency;

ting the v.

on the serial monitor
ting name
nting RED color frequency

Senal.print("B= !
Senal.print(frequency):
Seral.printin(" ")
delay(50);

if(R<d5 & R>32 & G<65 & G>55)
color=1; // Red

}

}

f(G<55 & G243 & B<47 &B>35)
color = 2; // Orange

}

f(R<53 & R>40 & G<53 & G>40)
color = 3; // Green

}

f(R<38 & R>24 & G<44 & G>30)
color=4; //

Yellow

}
if(R<56 & R>
color = 5; /

16 & G<65 & G>35)(

Brown

H

if (G<58 & G>45 & B<40 &B>26)
color = 6; // Blue

}

return color;



Red Glass Color Frequencies
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Clear Glass Color Frequencies
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Blue Glass Color Frequencies
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Our Machines Accuracy:

Red Glass Accuracy Red Glass Accuracy With No Outside Light Source

Different Lighting Conditions o
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40%
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The sorter must be calibrated to the lighting
conditions. We calibrated it to “lights on” to be
able to show how it works but could have
higher accuracy with lights off when bin is
wBin1 - Bin2 mBin3 closed if we re-calibrate the sensor.

100%
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Our Future Modifications

Make an actual sized enclosed receptacle to help
eliminate outside light using 3D printed parts.

Upscale our model a lot more and make it a durable
weather resistant receptacle

Calibrate our machine to sort for the three most 3D ModglieeRlu e I RS
common colors of glass (Clear, Amber, and Green)

Weather resistance: Add features to our dispenser so
that rain does not get inside

Add motion sensor to the machine so the program is _
not constantly running and more is energy efficient A RCUVUILLIIY ==

Code the machine to dispense stickers or payment as
a reward for when people recycle their glass



Visit our Website to Learn More P rOJ eCt Im p aCt Pub-ll_i(z:u\;Vi?SSI\geLJe[;[Ier]r?nréI:I wen
Created and tested a prototype of our glass sorter showing the device /7,, / |

is possible at a low cost .

We presented to city officials and joined city recycling efforts.

We got to tour the recycling plant to get more info from our city about

local recycling processes.

Started an official recycling program in our school and received large

blue recycling cans as well as an outdoor recycling sorter. We collect

cardboard, paper, plastic, and glass bottles/jars.

Our city has committed to work with Ale8-1 to start recycling glass.

Working with Ale-8-1 to help our city join the Commonwealth Collective Raat )

Program to include glass in our recycling efforts. |

We have collaborated with Rumpke to learn more about the recycling

process at their facility. .

Rumpke sorts, washes, and recycles glass and sends it to other places Teams Meetlng With Rumpke

to be turned into bottles or insulation. T

Currently Rumpke does not service our county but might in the future. ppgmp R —

Inquired about partnering with Rumpke to start glass recycling in our

county. Invited to SOAR meeting to present and network. / Hjoaiee s

30 people have heard our presentation so far

24 people have pledged to recycle in some way and more will as they

hear our presentation

nnnnnnnnn

@ I pledge to doall | can.
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