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ABSTRACT: This study was conducted to investigate and analyze the discharge characteristics of recyclable
material from S—city, S—district, in order to improve the sorting efficiency in recycling sorting facility,
The characteristics of recyclable materials collected were analyzed in three different scopes; source origin,
collection and transportation, and sorting steps. The average of recyclable waste generation is
0.121kg/day*man. Regional collection period appears to be three times a week, and the density of mixed
recyclable wastes showed the average of 202.4 kg/m' in the waste collection vehicle, In the analysis into
the sorting steps, the average of carrying amount of mixed recycling products is 1,154,6 ton/month, the
average of appeared density is 181kg/m’, the average amount of separated recycling products is 448.5
kg/month, and the density of recycling residue is found out to be 48kg/m’, The sorting rate of recyclable
material is 38,85% and the percentage of residues is 65,90%, Out of 7,744.8 tons of the total recyclable
residues, 4,272.1 tons were found out to be possible recylable materials, As a result of increasing the recycling
rate of residues, the encouragement of base—recycling, the automation and retrofit of sorting equipment,

and energy recovery from recycling residue were discussed,
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Table 1. Population of S-district of S city

Zone Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Avr
A 65,612 | 65,652 | 65,610 | 65,630 | 65,594 | 65,693 | 65,563 | 65,373 | 65,359 | 65,380 | 65,350 | 65,274 | 65,508
B 47,764 | A7,651 | 47,514 | 47,329 | 47,226 | 47,157 | 47,067 | 47,032 | 46,928 | 46,849 | 46,783 | 46,716 | 47,168
C 29,585 | 29,557 | 29,536 | 29,488 | 29,519 | 29,408 | 29,349 | 29,330 | 29,300 | 29,264 | 29,205 | 29,231 | 29,398
D 90,660 | 90,486 | 90,324 | 90,120 | 89,910 | 89,687 | 89,607 | 89,428 | 89,376 | 89,275 | 89,195 | 88,957 | 89,752
E 43,027 | 42,969 | 42,897 | 42,796 | 42,740 | 42,602 | 42,462 | 42,445 | 42,483 | 42,471 | 42,404 | 42,368 | 42,639
F 76,606 | 75,697 | 75,010 | 74,513 | 74,121 | 78,709 | 73,401 | 73,236 | 73,214 | 73,159 | 72,971 | 72,683 | 74,027
Sum | 353,254 | 352,012 | 350,891 | 349,876 | 349,110 | 348,256 | 347,449 | 346,844 | 346,660 | 346,398 | 345,908 | 345,229 -
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Table 2. Amount of recyclable waste collected from the zone of S-district
(unit: ton)

Zone | Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Avr

A 267.3 255.5 261.7 2753 | 2783 | 260.6 | 305.4 271.5 2727 | 2645 | 270.2 | 266.9 | 270.8
B 157.1 152.6 163.5 162.6 171.5 156.0 185.6 164.8 166.9 155.4 152.2 151.2 161.6
C 142.6 138.5 148.3 161.8 176.5 161.9 192.5 148.0 169.1 163.1 157.2 158.3 159.8
D 147.9 134.6 140.8 141.5 138.7 137.9 162.5 169.6 148.5 135.8 137.1 136.2 144.3
E
F

2425 229 .4 229.9 242.5 249 .5 240.2 293.2 263.3 257.3 247.5 241.9 253.5 249.2
169.4 161.3 157.5 153.9 159.1 144.4 174.5 151.3 164.4 145.1 148.1 149.3 156.5
Sum | 11267 | 1072.0 | 1101.6 | 1137 4 | 11736 | 1101.0 | 13136 | 11684 | 1178 8 | 1111 3 | 1106,8 | 11154 | 1142 2

Table 3. Monthly collection of recyclable waste at the zone of S district compared to the average

Zone Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Avr

A 98.7 94.4 96.6 101.6 | 102.8 | 96.2 112.8 | 100.3 | 100.7 97.7 99.8 98.6 | 100.0
97.2 94.5 101,1 | 100.6 | 106.1 96.5 114.8 | 102.0 | 103.3 96.1 94.2 93.6 | 100.0
89.2 86.7 92.8 101.2 | 110.4 | 101.3 | 1204 | 926 | 105.8 | 102.1 98.4 99.1 100.0
93.3 97.6 98.1 96.1 95.6 112.6 | 117.6 | 103.0 94.1 95.0 94,4 | 100.0
97.3 92.1 92.2 97.3 100.1 | 96.4 117.7 | 1056 | 103.2 | 99.3 97.1 101,7 | 100.0
100.6 | 98.3 1017 92.2 1115 96.7 | 105.0 | 92.7 94.6 95.4 | 100.0
Average | 98.6 93.9 96.4 99.6 | 102.7 | 96.4 115.0 | 102,83 | 103.2 | 97.3 96.9 97.7 | 100.0
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Table 5. Basic unit of recyclable waste collectin areaby S-district (kg/day-cap)

ltem Jan Feb Mar Apr | May | Jun Jul Aug | Sep Oct Nov | Dec Avr
Average 0,116 | 0,123 | 0.115 | 0,125 | 0.126 | 0.122 | 0.141 | 0,123 | 0,130 | 0.120 | 0,123 | 0.120 | 0.124

Average rate (%) | 94.1 | 99.8 | 93.3 [100.7 | 101.7 | 98.4 | 114.2 | 99.4 | 1054 | 96.8 | 99.1 | 97.0 | 100.0
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Table 6. S-district’s discharged recyclable waste statue by seasons (kg/day-cap)

ltem Spring Summer Autumn Winter Avr
Sum 0.366 0.386 0.373 0.360 0.371
Average rate (%) 98.6 104.0 100.4 97.0 100.0
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Table 7. S-district’s recyclable waste Collection cycle
Zone Area Collection day Zone Area Collection day
A I Mon, Wed, Fri E VI Tue, Thu, Sun
il Tue, Thu, Sun VI Tue, Thu, Sun
B 1T Mon, Wed, Fri F X Everyday
C v Tue, Thu, Sun X Mon, Wed, Fri
\Y Tue, Thu, Sun
D - —
VI Mon, Wed, Fri

Table 8. S-District’s waste collection number, density, weight of Waste collection vehicles

) Volume| Weight | Density ) Volume | Weight | Density : Volume | Weight | Density
Zone|Vehicle| o | ) | /) [P 1VENCR (9 | k) | Gea/me) [POM01VENR ] e | k) | (ka/m)
840 | 186.3 1 1456 ] 820 | 17983 900 | 193.6

820 | 1818 890 | 183.51 1.060 | 228.0

L | 4y 850 | 1885 520 | 10722 | 465 [1180 | 2538

: 830 | 184.0 9 | 485 [ 590 | 12165 : 1050 | 2958

640 | 1419 690 | 142.27 670 | 1441

560 | 124.2 960 | 197.94 840 | 180.7

1,100 | 252.29 1,070 | 2331

N 00 | 143 | . L0 | 2331
680 | 140.2 1,170 | 268.35 2 | 459 [ 870 | 1895

930 | 213.3 1,130 | 246.2

9 |485| 610 | 1258 3 | 436 790 | 172.1

980 | 224.77 1110 | 2418

740 | 152.6 1360 | 296.3

650 | 134.0 850 | 194.95 S| %% s Tia's

: : 790 | 172.1

Total 7.920 | 1703.6 Total 9.500 | 2.086.1 Total 14,470 [3.136.5
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Table 8. (Cintinued)
) mi igh nSi ) m igh nsi ) lumi igh nsi
Zone | Vehicle \/(Z#a)e W(ig)t ?keg /Sr;?)/ Zone | Vehicle vc()ﬁg)e vv(ig)t ?keg /Sr:;{ Zone | Vehicle V%ln% & W(i'g)t ?keg /Sr;?)/
1,110 2317 1,040 2251 990 210.2
1,050 219.2 1 4.62 940 203.5 1 471 1,030 218.7
{ 479 1,320 | 275.6 1,020 | 220.8 : 730 155.0
: 1,550 323.6 2 2.84 710 250.0 670 142.3
1,250 261,0 1,740 213.5
1470 | 306.9 1770 | 217.2 920 | 199.6
1,220 262.4 3 8.15 1,770 2172 830 180.0
D 1,250 268.8 B 1,880 230.7 F
9 465 1600 3441 1,150 1411 1020 221.3
’ 1,570 337.6 1170 259 9 2 4.61
1,290 | 277.4 . :
890 191 4 4 4.64 590 128.0
930 | 991 1,050 | 226.3
3 2.32 jlég 1218 620 133.6 470 102.0
Total 16,640 | 3.760.9 Total 14,860 | 2.531.1 Total 7. 250 11.556.9
Table 9. Characteristics of mixed recyclable waste transffered S-disrict’s sorting facility
(Unit : g)
Classification 7 Weight 2" Weight Average
Food 62,28 104,84 83.56
Newspaper, Book 342,59 574,43 458,51
Box 862,16 1097.78 979,97
Paper cartons 225.23 103.02 164.13
Disposable 26.3 52.60 39.45
Others 307,13 1020,05 663,59
Wood Disposable 32.4 111,24 71,82
Others 152,36 249,22 200,79
Rubber 518,09 108,15 313,12
{ Leather 0 57.10 28.55
: . Clothings 0 25,21 12,61
Combu Fiber Others 0 109,10 54,55
stible PET 2595 3222,99 2909.0
EPR Plastic 2505.6 2457.0 2481, 30
Plastic Film 453712 3082,50 3809, 81
Disposable 26.48 52.95 39.72
Film Others 60.5 58.30 59,40
Plastic Others 0 13.01 6.51
Combus Wet wipes 24,86 18,38 21,62
tible Tissue 7.14 31,62 19,38
ete. Others 58413 81.84 332.99
Total 12869, 37 12,631, 31 12750, 35
EPR Iron Can 65.7 0.0 32.85
Aluminum Can 358.8 602.70 480.75
Metallic Disposable 850.89 33.82 442 36
otc Scrap Iron 994 .12 1588.67 1291.40
9 . Nonferrous Metal 149.79 549 .08 349 44
) Transparent 314,99 996,07 655,53
Non= Bottl Green 537.41 918.56 727.99
Combu | Glass | e Brown 57112 1076.13 823.63
stible Others 507.53 561.0 534.27
Ceramics 507.53 13.33 260.43
Battery 0.0 5,27 2.64
Others 25,61 23.60 24,61
Total 4375,96 6368.23 5625, 86
3. Total(1+2) 17,552.86 18,999.53 18376, 21

J. of KORRA, 25(2), 2017
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Table 10. Characteristics of mixed recyclable waste transferred to S-disrict’s sorting facility

(unit: %)
Classification 1 Weight 2" Weight Average
Food 0.35 0.55 0.45
Newspaper, Book 1.95 3.02 2.49
Box 491 5.78 5.34
Paper cartons 1.28 0.54 0.91
Disposable 0.15 0.28 0.21
Others 1,75 5.37 3.56
Wood Disposable 0.18 0.59 0.39
Others 0.87 1,31 1,09
Rubber 2.95 0.57 1,76
Leather 0.0 0.30 0.15
1. . Clothings 0.0 0.13 0.07
X Fiber
Combustible Others 0.0 0.57 0.29
PET 14,78 16.96 15.87
EPR Plastic 14,27 12,93 13.60
. Film 25,85 16,22 21,04
Plastic -
Disposable 0.15 0.28 0.21
Film others 0.34 0.31 0.33
Plastic others 0.0 0.07 0.03
Wet wipes 0.14 0.10 0.12
Others Tissue 0.04 0.17 0.10
Others 3.33 0.43 1.88
Total 73.32 66,48 69.90
EPR Irc')n Can 0.37 0.0 0.19
Aluminum Can 2.04 3.17 2.61
Metallic Disposable 4.85 0.18 2.51
Oth Scrap Iron 5.66 8.36 7.01
er Nonferrous Metal 0.85 2.89 1.87
2. Bott, Transparent 1.79 5.24 3.52
Non— Glass o Green 3.06 4.83 3.95
Combustible Brown 3.25 5.66 4.46
Others 2.89 2.95 2.92
Ceramics 2.89 0.07 1,48
Battery 0.0 0.03 0.01
Others 0.15 0.12 0.14
Total 27,82 33.52 30.67
3. Total(1+2) 100.0 100.0 100.0

7182443, 25(2), 2017
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Table 11. Mixed recyclable waste transferred to 3.4. ST AERE MHAZFA ME sig 4l
S-disrict’s selection facility T Aot
Classification Percentage (%)
Paper 12,55 -
: A EH R} Hioly]l= S 3HAsl Q3 o o A5k
Plastic 50,64 d = ooﬂ gl }:IHL. H ‘g‘ﬁ‘——i“r‘ % H
Metallic 11,34 S5e 7 A Table 129] 425ty Uef
Class 14.92 Holet, Table 125 BA3) 29 ZepaElo] AW
Metallic Can 2,79
: ko A} ul—o}o XeNe} o gy E FolB
Leather 016 ] 7}- D:] ]:]‘\:l'——i 'ﬂ_a o, ]‘n‘, =]
Others 7.61 HWF &o= ettt AERe] wlse F
Total 100.0 o1F, FeAER, G4, felRel 2wk

7} 12.55% A% AR S QAR SAR A 43} 22 HEASlo] Table 139 AP 3to] U

[e] =] 3T A~ L
S EEAZAC Aol mEw Folgsl pg oo PF BN WE FEREFS G5
44, 5%7@5 ZRA|SRAL QIQIE, ol= HAE Ash= gl 7hg wol Wslen nEeR &, 7S,

A SN2 WIS A fade) os
So| Artel wzH AAE Yelz A o
mﬂtoﬂ oleiet AE U Aole mastgry, 0 1o S TRES] s vEE, AlEAe

Table 12. Recyclable material sorted in S-district's sorting facility
(unit: ton)
Type Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec | Total
Scrap

79.12 | 69.61 | 59.81 | 55.3 | 48.48 | 59.13 | 86.53 | 59.12 | 50.25 | 54.07 | 70.23 | 67.14 | 758.79

Paper

PET 79.6 | 54.56 | 89.84 | 76,9 | 93.63 | 82.63 | 88.95 | 82.49 | 69.05 | 106,98 69 70,71 | 964,34
PP 26.4 | 12,94 | 27.07 | 25.69 | 27.49 | 14.36 | 29,47 | 28,62 | 13.88 | 2748 | 13.53 | 26.39 | 273.32
PE 26,15 | 26.84 | 39.17 | 254 | 27.46 | 42,74 | 29.13 | 28.41 | 28.79 | 42,89 | 2825 | 28,2 | 373.43
PS 0 0 0 0 10,31 0 8.82 0 10,95 5.4 0 5.33 | 40.81

Iron Can | 24,55 | 21,9 | 19.76 | 23,79 | 18,07 | 24,52 | 25,49 | 23,04 | 25,79 | 22,53 | 26,69 | 15,65 | 271,78
Aluminium

8.09 | 7.24 | 6.67 7.87 5.23 7.77 | 6.93 | 5.66 | 6.13 5.77 8.23 | 8.08 | 83.67

Can

Tragfparem 77.81 | 38.43 | 79.47 | 60.13 | 56.7 | 57.66 | 61.28 | 42.63 | 44.06 | 63.98 | 58.68 | 40.86 | 681.69
ass

Brown

ool 63.2 | 38.58 | 53.61 | 60.97 | 56.88 | 58.32 | 82.51 | 43.01 | 63.32 | 64.14 | 41.07 | 79.18 | 709.79
O e

Green

ot 18.01 | 19.93 | 35.46 | 19.17 | 39.11 | 19.87 | 19.76 | 40.07 | 21.14 | 21.01 | 21.08 | 39.93 | 314.54
O e

BS?; 451 | 39.46 | 39.46 | 36.91 | 38.05 | 31.01 | 38.99 | 30,07 | 33.36 | 38.05 | 38.68 | 42.75 | 451.9
O e

Beer

ot 13.44 | 1176 | 1176 | 105 | 13.02 | 12.6 | 15.54 | 13.44 | 13.86 | 13.02 | 12.06 | 12.18 | 153.18
O e

Ingot | 10.35 | 9.94 | 10.14 | 9.53 | 9.85 | 10.84 | 9.96 479 | 7.7 9.37 | 102.47

Tron Scrap | 10.09 | 35 | 658 | 1086 | 1032 | 37 | 1096 | 382 | 598 | 3162 | 7.85 | 6.59 | 111.87
PE, PP

3.85 3.91 4.08 3.97 4.08 3.83 412 4.49 3.9 7.87 4 3.99 52,09
Scrap
Clothin 2.72 1.99 2.2 3.96 0.57 1.28 12.72
Bucket 1.53 1.6 1.61 1.55 6.29
Filter 4.45 4.39 2.83 11.67
Water 0.03 0.03
Bottle
Hanger 1.49 1.46 1.83 1.86 1.29 7.93

Total 489,97 | 360.62 | 493.86 | 430.65 | 460,28 | 430.81 | 524,70 | 406,48 | 406,54 | 519,30 | 401,47 | 457,64 | 5,382.31
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Table 13. Recyclable material sorted at S-district's selection facility compared to the average
(unit: %)
Type Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec | Average
S
Pcrap 125,13 | 110,09 | 94.59 | 87.46 | 76.67 | 93.51 |136.84 | 93,50 | 79.47 | 85.51 | 111.07 | 106,18 | 100,0
aper
PET 67.89 | 111,79 | 95.69 | 116,51 | 102,82 | 110,69 | 102.65 | 85.92 | 133.12 | 85.86 | 87.99 | 100.0
PP 11591 | 56.81 | 118.85 | 112.79 | 120,69 | 63.05 | 129.39 | 125.65 | 60.94 | 120.65 | 59.40 | 115.86 [ 100.0
PE 86.25 | 195.87 | 81.62 | 88.24 | 137.34 | 93.61 | 91.29 | 92.52 | 137.83 | 90.78 | 90.62 | 100.0
Iron Can |108.40 | 96.70 | 87.25 | 105.04 | 79.79 | 108.26 | 112,55 | 101.73 | 113.87 | 99.48 | 117.85 | 69.10 | 100.0
Alumini
ugumum 116.03 | 103.84 | 95.66 | 112.87 | 75.01 | 111,44 | 99.39 | 81.18 | 87.92 | 82.75 | 118.04 | 115.88 | 100.0
an
T t
ra?jparen 136.97 | 67.65 | 139.89 | 105.85 | 99.81 | 101.50 | 107.87 | 75.04 | 77.56 | 112.63 | 103.30 | 71.93 | 100.0
ass
Brown
Botil 106,85 | 65.22 | 99.09 | 103.08 | 96.16 | 98,60 | 139.49 | 72.71 | 107.05 | 108,44 | 69.43 | 133.86 | 100.0
O e
Green
Bottl 76,03 | 135.98 | 73.14 | 149.21 | 75.81 | 75.39 | 152.87 | 80.65 | 80.16 | 80.42 | 152.34 | 100.0
O e
Soju Bottle | 119,76 | 104.79 | 104.79 | 98.02 | 10104 | 82.35 | 103,54 | 79.85 | 88.59 | 101,04 | 102,72 | 113.52 | 100.0
Beer Bottle | 10529 | 92.13 | 92.13 | 82.26 | 102.0 | 98.71 | 121.74 | 105.29 | 108,58 | 102.0 | 94.48 | 95.42 | 100.0
Table 14. Residue generated at S-disrict’s sorting facility
(unit: g)
Classification 1* Weight 2™ Weight 3° weight Average
Food 320 150 490 320
Paper 1,540 1,960 1,450 1,650
Wood - - - -
Rubber - 80 30 37
Leather - - - -
| Combustibl PET 1,350 1,080 990 1,140
mj 1
- ombustible Film 710 1,610 1,510 1,277
Plastic PE 620 510 480 537
PP 510 610 690 603
PS 330 400 310 347
Combustible etc. 690 230 310 410
Total 6,070 6,630 6,260 6,320
Iron Can 620 310 450 460
Metallic Aluminium Can 360 200 320 293
2. Combustible etc, 10 - - 3
Non— a Used 1,120 100 700 640
Combustible ass Subsidies - - - -
Others 170 320 250 247
Total 2,280 930 1,720 1,643
3. Total(1+2) 8,350 7,560 7,980 7,963
s = e 2H7|dE 9 ZF R0 FEF 5 243 2 A EZ S vlgo| Hyt 79.61%,
< AE3I9 2 Table 149 A e]sto] eI EAAEEY Hl&o] 20.39% A= ALE U
Table 145 243 A3} S L-EF THC] H Bt 7P W2 H[ES AR B EEka
2 4.8kg, AR7|WUEE 48 Okg/m'Z, A UEL gRaon 5o s FolF, 4y Ve 59 &
pra=g

ST AZEF BN e A= A
‘go] Table 1591 = o] e} Qltt. Table 15
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Table 15. Residue generated at the S-disrict’s selection facility

Classification 1* Weight 2™ Weight 3 weight Average
Food 3.83% 1.98% 6.14% 4.02%
Paper 18.44% 25.93% 18.17% 20.72%
Wood - - - -
Rubber - 1.06% 0.38% 0.46%
Leather - - - -
1 Combustibl PET 16,17% 14,29% 12.41% 14,32%
m 1
- Ombusbie Film 8.50% 21.30% 18.92% 16,03%
Plastic PE 7.43% 6.75% 4.02% 6.74%
PP 6.11% 8.07% 8.65% 7.58%
PS 3.95% 5.29% 3.88% 4.35%
Combustible etc. 8.26% 3.04% 3.88% 5.15%
Total 72.69% 87.70% 78.45% 79.61%
Iron Can 7.43% 4.10% 5.64% 5.78%
Metallic Aluminium Can 4.31% 2.65% 4.01% 3.68%
2. Combustible etc, 0.12% - - 0.04%
Non— a Used 13.41% 1.32% 8.71% 8.04%
Combustible ass Subsidies - - - -
Others 2.04% 4.23% 3.13% 3.10%
Total 27.31% 12.30% 21.55% 20.39%
3. Total(1+2) 100.00% 100,00% 100,00% 100,00%
AR Fig. 1] eyt AEAe] dit = SHA|GE Qhoj| Al X&) F+AduE 2% A3, X
AAE BT 2T 3 MUY 13855658 5 AR ol ofd e ABeEo] Al Ik
Ay 9l Arjapol A AAFTHES FEl oF Ao R Yelon F XAE tjv] 55.90%0] o]
5.26%%1 728 58&=0] FHEGOoOH, [UMES oF = ol o]E o FRA|ETH oF 4,274 12
38.85%¢%1 5,382.31&=0] AHEITE A& oF =082 Yehyth ols F R7RE AEEF v <F
55.90%%1 7,744, 79%0] WAZE Ao R UERITE 79.41%°) SiFeTt f7HESY] FARES =ol7]
Residue : 7,7:41.79
(55.90%)
| PP, PE Scrap  52.09 | | PP 274.32 | ‘ PS:4031 ‘ ‘ Aluminium Can ! 83.67 ‘
=
Iron Serap i 111,67 | | Sorap Faper : 766.79 | | PET 96434 | | PE 27343 |[[ 1ron Can 27178 | | Boer Bottle : 158 18
4 LE=
/ N / N /
e N N | = = l%l = = (e LR R
0 I I == ]
. PP, IE | = ,—I—‘ ’J—‘ E;‘ (5 | [Metaliic|| Pote [Bottle | Bottle
= Iron || [Miny! M Scrap E FET FF “P:‘E H PS| Can (Trans) Green)|Brown)
[ 1 = /5 lpare I I
:' 1 = =< = H E{ (=] H_ jﬁk {f’\/’
= / \\ / \ z / |
% =| Ingot @ 10247 Transparent Brown
glut}}zing 6]:22972 = Glass ' 68169 Bottle ' 70979
ucket ' B, |
E Filter : 1167 NIRRT = Soju Bottle | 15190
W ater Bottle ¢ 0.03 i H
Hangar : 7.93 — \ | Green Bottle : 51454 |

Incoming : 13,855 .68
(100%)

Evaporation : 728.58
(5.26%)

Fig. 1. Mass balance of S-Disrict’s material recovery facility of 2013.
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