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Abstract

In general, recyclable items are separately discharged from households and then, hand-sorted into different types of valuables
at materials recovery facilities (MRF). However, most of residues after hand-sorting are finally end up with landfill and/or incin-
eration due to lack of separation technologies and economical reasons. In the present study, physical properties on recyclable
items obtained from an MRF are investigated to improve the recovery of valuable items. The results of physical compositions
based on the sizing tests are also presented.
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Fig. 1. Experimental procedure.
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Table 1. Classification of glass bottles

Bottles Classification

Large (220~300 mm)

Transparent Small (80~120 mm)

Broken

Large (220~300 mm)

Green Small (80~120 mm)

Broken

Large (220~300 mm)

Brown Small (80~120 mm)

Broken

Bottles with food

Others Ceramics & Stones

Others

Table 2. Apparent densities of test samples

ey BE5712L AAEHIT Classification Apparent Density(kg/m®)
Bottles sample# 1 245.4
3. Algds Bottles sample# 2 2533
Bottles sample# 3 264
E3k\|=o] Zd ol
3.1, SEAES EHV|EE Average 2542
Table 2& E|¥F M ZeEEF/F AEY F ;
Plastics sample# 1 53.6
Aus) Weg Jepignh v AR A% AR | : 1
Plasti # 2 46.5
24543 kg/m®, AE 2 25325kg/m’, AlE 3 263.9 kg/m® asties sampre
2 7 AR7|UEE 254.19kg/m’O 2 eI Plastics sample 3 +2
ZelmEe] S AR | 53.6kgm* AlE 2 465 kg, Average 414
Table 3. Weight and ratio for plastics based on size classification
Ttem Size(mm) Weight(g) Ratio(%) Size(mm) Weight(g) Ratio(%)
> 200 8,782 13.05 > 50 17,176 25.53
> 150 5,767 8.57 > 30 4,206 6.25
Average for 3 T 0 19,564 2907 > 10 1,485 221
samples
> 80 9,750 14.49 < 10 560 0.83
Total 67,290 100
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&9 HaEs JeERIITh AlE 12 22284, AIE 2 100mm 2 50 mm7b ZH2F 29.07% 2 25.53%= H]
£ 20274g AR 3 2473208 F 67,290g AR wF ¥A deitth o] uwksl 150 mm Z 39}
& w48l 30mm 23 51 72 ols} A7]|e] A= 10%7F EA
100 mme}t 50 mme] A|E9] Z9= uiFE PETH, U= Aow AT
|71 5% SFEENT 42 ALE tid #H71E] 1|
o] =u. 27 Alg BMES PETY 5749 2 3.3, = MAHEA
HjEo] Y&stA o]FofA|A] ol PETH H749 AW Table 4= & A5 tigh JFEAN AF4E Qo
A7t tg2A YERst Folt}, oA & F U] AL AVES ¥
Table 304 & &+ Uxol Y= A5 FH|= & HA7IES sl 2RSS o LS AVEe
Table 4. Weights of the physical compositions based on size classification
Item Physical Composition 200 mm|>150 mm|>100 mm| >80 mm | >50 mm | >30 mm | >10 mm | <I0 mm | Total
4,082 | 1321 428 5,831
Bottles 0 0 0 O 2371|1419 8820 0 | 8.67%)
658 674 1,332
Ferrous 0 0 O 1 675%) | 392wy | ° 0 O 1 (1.98%)
Cans 135 346 877 1,358
Al 0 0 (0.69%) | (3.55%) | (5.11%) 0 0 0 (2.02%)
Serans 34 0 32 171 0 97 21 0 355
P (0.39%) (0.16%) | (1.75%) (231%) | (1.41%) (0.53%)
A 36 46 49 131
Non-ferrous O Toew| ° 0 O 10w | 3w | 0 | 0.19%)
Normal | 832 507 | 12244 | 4218 | 3,693 0 0 22,106
bET (9.47%) | (8.79%) |(62.58%) |(43.26%)|(21.50%) (32.85%)
Abnorm| 0 866 1,415 | 2,643 0 0 4,924
al (4.43%) |(14.51%) | (15.39%) (7.32%)
Pp 2,113 | 3,172 | 2,847 726 1,227 183 0 10,268
(24.06%)| (55%) |(14.55%)| (7.45%) | (7.14%) | (4.35%) (15.26%)
Reevelables PE 345 252 1,561 509 383 838 612 0 3,888
4 (3.93%) | (437%) | (7.98%) | (5.22%) | (2.23%) |(19.92%) | (41.21%) (5.78%)
Plastics PS 113 551 500 444 860 1,054 0 3,522
(1.29%) | (9.55%) | (2.56%) | (4.55%) | (5.01%) |(25.06%) (5.23%)
112 30 7 60 209
PVe (1.28%) | (0.52%) 0 (0.07%) | (0.35%) 0 0 (0.31%)
Mixed 5233 | 1,018 598 817 | 2,087 541 0 10,294
Plastics  |(59.59%)|(17.65%) | (3.06%) | (8.38%) |(12.15%)|(12.86%) (15.3%)
Vinl 0 127 41 25 20 55 3 0 271
4 (22%) | (021%) | (0.26%) | (0.12%) | (1.31%) | (0.2%) (0.4%)
Total 8,748 | 5,657 | 18,657 | 8,161 | 10,973 | 2,671 615 0 55,482
(99.61%)| (98.09%) | (95.36%) | (83.70%) | (63.89%) | (63.50%) | (41.41%) (82.45%)
Pavers 0 74 720 333 467 57 39 0 1,690
P (1.28%) | (3.68%) | (3.42%) | (2.72%) | (1.36%) | (2.63%) (2.51)
18 18
Styrofoam 0 0 0 0 (0.10%) 0 0 0 (0.03%)
Total 8,782 | 5,767 | 19,544 | 9,669 | 17,091 | 4,192 | 1,152 0 66,197
(100%) | (100%) |(99.90%)[(99.17%)|(99.51%)|(99.67%) | (77.58%) (98.38%)
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Table 4. Continued
Item Physical Composition (>200 mm|>150 mm|>100 mm| >80 mm | >50 mm | >30 mm | >10 mm | <10 mm | Total
32 2
Food 0 0 0 0 0 O laism| O |00
. 20 81 50 14 46 211
Combu Fiber 0 0 (0.1%) | (0.83%) | (0.29%) | (0.33%) | (3.1%) O 1 031%)
-stibles 31 104 135
Wood 0 0 0 O loasw| (7%) 0 (0.2%)
Non- 4 4
Recyclables Rubber 0 0 0 O loonw| ° 0 O 1 001%)
Ceramics & | 0 0 0 0 0 0 0 0
Incom Stones
-bustibles 34 34
Waste Battery 0 0 0 0 0 0 (2.29%) 0 (0.05%)
20 81 85 14 216 416
Total 0 0 ©0.1%) | (0.83%) | 0.49%) | (033%) |(1455%)|  ° | 0.62%)
o 117 560 677
Impurities 0 0 0 0 0 0 (7.88%) | (100%) | (1%)
Total 8,782 | 5,767 | 19,564 | 9,750 | 17,176 | 4206 | 1485 | 560 | 67,290
(100%) | (100%) | (100%) | (100%) | (100%) | (100%) | (100%) | (100%) | (100%)
oF 98.38%C]|2 HIAEE F 7B 0.62%, FHES 34, RE[HF MdaE AE FAH Y 74|
1.01%°]th. A&E 78 5 ZTY=EF7}T 8245%= FEHRE 7Y, 354 B 2os RRssloH,
7P Be s AR A, SEksE AEERE zF MR o - 29) B, oAt F

PET 32.85%0.2 714 Egton], feow #gZa)

g 15.3%, PP 15.26%2] +£22 Yelstt. PETY &

7}
2 F3lATt. Table 5=

oJAFES PETE7] Wlel &¢] o IAY 2E9] Table 5. Weight and ratio for bottles
EoUE AT oF 7.32%= HwA =4 YEA F Bottles Weight(g) Ratio(%)
A 5 U V16 A8 A3 AURLY 9 o | s | 2
sko. 1| Aoz AlzE
&S nE Zog AL J/P Transparent|  Small (/) 9,387 2335

ZH2ER 99 HVEEE FEYF 8.67%, WF

Broken 1,995 4.96

4%°] ¥]&= HAEEA ﬂlﬂ‘j > QEE 4 vlE
o] e it} Large (X) 7,819 19.45

27]% }‘5]}2'} ?—/\-h:]]l—‘: 7_]_ ELﬂ%i H]jf_l‘} %E}'—/—:E] Green Small (/]~) 4,782 11.90
F7F 7FE =4 A e 9eH, 200 mmet 150 mm Broken 1,229 3.06
Zole EZEk2E, 100mm, 80 mm 2 50 mm= Large (K<) 1,934 481
ol PET, 30 mmZolE PE, PS7F 7F¢ =& 1) Brown Small (/Iv) 3,032 7.54
& Hold, §FFY A7FFAA vAEE HA7ES Broken 2,902 722
30 mmED AR L VL B — - =

HZ‘—Q-E%7D 17%1:!—7 H%Dﬂo HO»Q-

e A71E § 7idERt BaEte] vIES Others | Ceramics & Stones 302 0.75
W 7FAEC] 91.83%0]3 BAEC] 8.17%E 7IIE9] o 0 79
o] =3 HR9H BAT Mgl 1Y Ekow], ¥ e ’ '
FES 10 mmETIME 10.88%, 10 mmo]stol e Total 40,193 100.00
100% H]-&o] 1=}, Large : 220~300 mm, Small : 80~120 mm
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