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Abstract

Recyclable wastes coming into material recovery facilities(MRFs) is mostly packed by plastic bag or sack bag. Bag rupturing
device is essential to improve capacity and efficiency of MRFs. Bag opening works of MRFs is mostly done by numerous work-
ers and shredder-type bag rupturing device. It often makes a problems ; decreased capacity, shredded recyclables, worker safety
by explosion and broken glasses, etc. In the present work, bag rupturing device with octagonal rotating blade drums has been
developed to solve the existing problems and environment assessment is also performed during operation of the device. Capacity
of the device was about 5.6 ton/hr at 8.2 rpm of drum revolution speed and 1.25 m/min of belt conveyor speed. It satisfied initial
designed capacity(5.0 ton/hr) and max. capacity 8.8 ton/hr was achieved at 12.5 rpm of drum revolution speed and 1.50m/min
of belt conveyor speed. Bag rupturing efficiencies on outer and inner bag were obtained at 100% and about 95.6% as average,
respectively and original form of glass bottles in the bag was maintained without broken by about 96.5%. This result shows that
the safety in hand sorting by the workers could be improved. As result of environmental assessment on the noise, vibration and
particulates, the measured levels on noise, vibration and particulates show the below standard regulatory limits. It could be con-
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cluded that the problems of existing devices in MRFs could be solved by adopting the bag rupturing device with octagonal rotat-

ing blade drums in on-site operation.
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Table 1. Physical compositions of recyclable wastes discharged from H City

Components Weight(kg) Ratio(%)

Packaging films 55.1 i1.1

Film 76.9 15.5

Plastic 220.3 44.4

Combustibles Paper 19.9 4.0

Leather & Rubber 0.8 02

Fiber 2.1 0.4

Subtotal 375.1 75.6

Metal 53.0 10.6

Nonferrous metal 59.0 11.9

Incombustibles Glass 6.8 1.4

Soil, Ceramic 2.5 0.5

Subtotal 1213 244

Total 496.4 100
Table 2. Specification of bag rupturing device with octagonal 28 HriEe] AERESY FEEES wol7] Aty

rotating blade drums AAE Ao},

liem Contents 2 s QYR Aol 4 23 1T 3
Capacity 5 tonhe 3} 7&8ABYe 17 2h0) Fhsse) e 27
Mode Automatic A 7E HEE vo] /153, Yy A
Dimension 2,180(W) x 3200(H) x 9,000(L) oloje} 13} A9 45 wHslsle] Ao 2Ho)
Driving system Oil pressure 7hssith. B3], A 5 BATEC] AR A
Fixed feed rate system, Octagonal rotating 7] 1AL RleR Agshe A B S
Remark blade drums, High speed revolution blade, o] 93]A HAAXE Faslgon, Fal 71 ¥ F9
Fixed blade, et WIS Arsa) skl 14 2EY A - EYo

HSARA BE & B B T 5 RS AL 2
Stk oloh o] 1237 2i7te] Be ABR A A 2L diekeae) 4% 2w Em} AR Aol

Fig. 1. Side view of the bag rupturing device and octagonal rotating blade drum in the device ((1) 1st blade, (2) 2nd blade, (3)
3rd blade).
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Table 3. Capacity of bag rupturing device as a function of belt conveyor speed and drum revolution speed

Test Belt conveyor speed(m/min) | Drum revolution speed(rpm) Capacity(ton/hr)
1st 0.75 82 1.831
2nd 1.00 82 4.358
3th 1.25 82 5.625
4th 1.50 8.2 7.563
5th 1.50 10.5 8.531
6th 1.50 12.5 8.824
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Fig. 2. Capacity of bag rupturing device as a function of belt conveyor speed at 8.2 rpm of drum revolution speed.
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Fig. 3. Capacity of bag rupturing device as a function of drum revolution speed at 1.50m/min of belt conveyor rotation speed.
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Table 4. Results of bag rupturing efficiency tests

No. of bags before rupturing No. of bags after rupturing Rupturing Efficiency(%)

Test Outer bag Inner bag Subtotal Outer bag Inner bag Subtotal Outer bag Inner bag
lg 131 50 181 0 2 2 100.0 96.0
204 129 50 179 0 1 1 100.0 98.0
34 140 50 190 0 2 2 100.0 96.0
44 138 50 188 0 4 4 100.0 92.0
5 126 50 176 0 2 2 100.0 96.0

Subtotal 664 250 914 0 1 1 - -

Avg. 100.0 95.6

Total rupturing efficiency : 98.8%

a) Total rupturing efficiency = (Total no. of bags before rupturing-Total no. of bags rupturing)/Total no. of bags before rupturingx 100

Table 5. Results of bag rupturing tests on galss bottles in the bag

Test Total no. of glass bottles Total n(\)a./it%folfct())rv:l:zﬂ bottles Original form ratio(%)
sp. 1 sp. 2 sp. 3 |Sub-total| sp. 1 sp. 2 sp. 3 [Sub-total | sp. 1 sp. 2 sp. 3 Avg.
1y 40 150 150 340 37 140 145 322 92.5 93.3 96.7 94.1
204 40 150 150 340 38 145 147 330 95.0 96.7 98.0 96.6
3 40 150 150 340 37 146 145 328 925 973 96.7 95.5
4 35 140 145 320 31 135 142 308 88.6 96.4 979 94.1
St 28 135 142 305 26 133 141 300 929 98.5 99.3 96.9

Subtotal | 183 725 737 1,645 169 699 720 1,588 - - - -

Avg. - - - - - - - - 923 96.5 917 95.5

Total efficiency : 96.5%%

1) samplel : Over 230mL size, sample2 : 100 mL~230 mL size, sample3 : below 100 mL size
2) Total efficiency = (Total no. of glass bottles without broken after rupturing / Total no. of glass bottles in the bag before rupturing) * 100
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Fig. 5. Results of particulate concentration tests during operation of the device.
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Table 6. Results of blade wear tests
No. of blades Blade length(mm) Wear ratio
Type Remark
(ea) before after (%)
1 blade 32 130 130 0 Rotating blade
2,4 blade 24 170 170 0 Fixed blade
3,4 blade 9 2600 3600 0 Round-type rotating blade
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Fig. 4. Results of noise and vibration tests during operation of the device.
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