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Abstract

This research was to design and manufacture the plastic waste shredder machine which
aimed to reduce the size of plastic waste and studied for the most effective speed of the shredder
machine. The width, length and height of the shredder machine were 300, 650 and 1,000 mm
respectively. The cutting blade kits consisted of 12 cutting blades and 13 stator blades respectively.

One horsepower electric motor was connected to gear box 1:45 rpom. The sub kit consisted of 9 mm
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and 12 mm screen diameters with testing rotational speed at 27, 33, 40 and 47 rpm. The types of
plastic used in this experiment were polyethylene terephthalate and high-density polyethylene which
were thicker than general drinking water bottles. The result showed that: firstly, the appropriate
rotational speed of polyethylene terephthalate was at 47 rpm, 73% efficiency by weight from digested
result 2.1 kg/hr by 12-mm screen diameter. Secondly, the appropriate rotational speed of high-density

polyethylene was at 27 rpm, 73% efficiency by weight from digested result 2.1 kg/hr by 12-mm screen

diameter.

Keywords: Plastic waste shredder machine, Polyethylene terephthalate, Polyethylene
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Figure 1. Plastic waste shredder machine
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Table 1.Results from determination of production
capacity and efficiency of plastic waste shredder
machine at rotational speed 27, 33, 40 and 47

rom for polyethylene terephthalate plastic (PET)

Rotational Screen Production
Efficiency by
speed diameter capacity
weight (%)
(rpm) (mm) (kg/hr)
9 0.32 45
27
12 1.01 62
9 0.41 48
33
12 1.32 65
9 0.64 51
40
12 1.58 69
9 0.72 53
a7
12 2.28 75
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Table 2. Results from determination of production
capacity and efficiency of plastic waste shredder
machine at rotational speed 27, 33, 40 and 47

rom for high density polyethylene (HDPE)

Rotational Screen Production
Efficiency by
speed diameter capacity
weight (%)
(rpm) (mm) (kg/hr)
9 0.70 35
27
12 1.25 45
9 0.85 40
33
12 1.50 50
9 1.01 45
40
12 1.80 55
9 1.20 50
a7
12 2.16 60
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Figure 2. Characteristic of polyethylene
terephthalate plastic (PET) obtained from
shredding by 9-mm diameter mesh filter and 12-

mm diameter mesh filter
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Figure 3. Characteristic of high density

polyethylene (HDPE) obtained from shredding by
9-mm diameter mesh filter and 12-mm diameter

mesh filter
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Table 3. Result from determination of specific
energy for shredding at rotational speed 27, 33,
40 and 47 rpm for polyethylene terephthalate
plastic (PET)

Rotational Screen Specific energy
speed (rpm) diameter consumption
(mm) (kJ/kg)
9 289
27
12 407
9 274
33
12 387
9 262
40
12 367
9 232
47
12 341
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Table 4. Result from determination of specific
energy for shredding at rotational speed 27, 33,

40 and 47 rpm for high density polyethylene

(HDPE)
Rotational Screen Specific energy
speed (rpm) diameter consumption
(mm) (kJ/kg)

9 228

27
12 209
9 225

33
12 202
9 225

40
12 196
9 212

47
12 176
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Table 5. Result from determination of shredding
cost for 1kg of polyethylene terephthalate plastic
(PET) at rotational speed 27, 33, 40 and 47 rpm.

Rotational ~ Screen Unit power
Cost for 1
speed diameter for 1 kg
kg (baht/kg)
(rpm) (mm) (kWh/kg)
9 0.98 11.10
27
12 0.30 9.48
9 0.77 10.60
33
12 0.24 9.34
9 0.61 10.22
40
12 0.21 9.26
9 0.45 9.86
47
12 0.14 9.10

Table 6. Result from determination of shredding
cost for 1 kg of high density polyethylene (HDPE)

at rotational speed 27, 33, 40 and 47 rpm.

Rotational Screen Unit power
Cost for 1
speed diameter for 1 kg
kg (baht/kg)
(rpm) (mm) (kWh/kg)
9 0.55 10.08
27
12 0.33 9.55
9 0.44 9.81
33
12 0.26 9.38
9 0.36 9.62
40
12 0.21 9.26
9 0.28 9.43
47
12 0.15 9.12
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