An-Najah National University
Classification of plastics using infrared speciroscopy

Plastics are Used IN Thousands of products that add comfort, convenience,

account for large amounts of waste that is generated. This increases the
urgency and importance of plastic recycling.

safety to our everyday lives, due to their short litetime, it is not surprising that they

For efficient recycling we need efficient sorting. Difficulties in applying manuadl
separation techniques led to the modification of several automated methods.
Q’rhis project, an automated system is developed for the identification and
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@ Oéjectives:

e To idenftity the type
of plastics using NIR
spectroscopy.

e To be able to classity
and sort plastics
automatically after

A

separation of plastic types, based on near infrared reflectance spec’rroscopy/

il :besc&iptive ana/ysis:

kiden’rifying Its type.

0© 'metlzoc{ology

1. ldentity the plastic typ
using IR Tx and Rx

2. Plastic piece reaches
Its own container and
cuts the laser beam

3. The right valve operates

\Oﬂd places the plastic
piece in its container /

.

Summary Report for Type1 Summary Report for Type2

Anderson-Darling Normality Test Anderson-Darling Normality Test
A-Squared 1.84 A-Squared 0.19
P-Value <0.005 P-Value 0.901
Mean 1.2994 Mean 3.9614
StDev 0.3028 StDev 0.1844
Variance 0.0917 Variance 0.0340
Skewness 1.05175 Skewness 0.032841
Kurtosis 1.12897 Kurtosis 0.102986
N 104 N 40
Minimum 0.8225 Minimum 3.5475
1st Quartile  1.0688 1st Quartile 3.8294
Median 1.2550 Median 3.9600
3rd Quartile 1.4306 3rd Quartile 4.0531
Maximum 2.3100 Maximum 4.4075

95% Confidence Interval for Mean 95% Confidence Interval for Mean
1.2405 1.3583 3.9024 4.0203

95% Confidence Interval for Median 95% Confidence Interval for Median
1.1994 1.3131 _ 3.8916 4.0415

95% Confidence Interval for StDev 95% Confidence Interval for StDev
0.2665 0.3507 0.1510 0.2367

Summary Report for Type3&5

Anderson-Darling Normality Test

A-Squared 0.37
P-Value 0.400

Mean 2.9298
StDev 0.2985
Variance 0.0891
Skewness -0.364692
Kurtosis -0.722442
N 33

Minimum 2.2875
1st Quartile 2.6900
Median 2.9975
3rd Quartile 3.1663
Maximum 3.4275

95% Confidence Interval for Mean
2.8239 3.0356
95% Confidence Interval for Median
2.7787 3.1251

_ 95% Confidence Interval for StDev

0.2401 0.3949

Type 3 & 5 (PVC & PP)

Boxplot of Type1, Type2, Type3&5 \
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@ Conelusion

It's clear that each type has its own
specifications. This made use able to sort
plastics automatically after identitying

\edch type using NIR spectroscopy.
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