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A Study on the Generation and Composition of
Municipal Solid Waste in Ulsan

Park, Hung-Suck * Lee, Sang-Yoon
Dept. of Civil Engineering

<Abstract>

The quantity and the characteristic of municipal solid wastes(MSWs) generated in
Ulsan were investigated to collect the basic design data for solid waste incineration
facilities by conventional composite sampling method at landfills. The average daily
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quantity of MSWs transported to the landfills was 629.5 ton and the population of
Ulsan was 752,864. Thus the unit generation rate of MSWs was estimated to be about
0.84 kg/cap - day.

The specific loading weight of MSWs transported by general truck was 217.8 kg/m3
while that of compact truck was 3821 kg/ms. The organic and inorganic portion of
collected MSWs were 64.5 and 35.5% respectively. The composition of combustible
municipal solid waste was moisture 48.3%, combustible 44.9% and residual 6.8%. The
low heating value of solid waste as discarded was in th range of 1496-1949 kcal/kg
and average was 1731 kcal/kg.
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AAAGH e FFon YEHIIEe wAFe Zrsau #7189 A% o
FaH oG MA A AFHor HAH AEHAINEL 115%7 AZEHA, 861%= v
HAE, 24%c 274 Ee s Jehd ofAm dii-go AFur|Eo] vy L
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A1 ABHNERAY ZAPPES NN ERFEAE 2APEH(Composit
Sampling)& ©l§3tch FEFNA ERFEARA I 2AE AA AN AL
g 9FE Hotstr] fste FEFY, BEFH, FAAY, FAAGw FEIA] 2AL
sk Adza WL ARAAY JF 3 4T 9 e we EE AR A
gl 4 QA LAM NP E FAHAAFET JA2 1 dE AAste] AAFAY. JFHEFE
HBA BFANA oy AW6m X 5mE o183 FAANF =F FA] 500 kg AEE &
Hale] AFAHRHo.2 BstHt 2L ol g 2 AR 5 AFE(EAEF, Tl
F,ouldEek2E"R, AGF, 71D, EAE 4 AEEEEF, /- 225, 484, 718D
% % 97 gEoR ER3} TIFE FHsAT

2) 318+ 3 AR FA}

AGA7Ee Fgstd S H7E Ay AA, ~2a4ue] A4 2 & 1
Q345 D ABEA Hotsor & a3 a4F9 ot A IS 353 EA
& =7 Proximate Analysis®t Ultimate Analysis® W0l 248 4 Ath B dqte) A
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(LECOAF 29 AC-300)2 AAEtgtt H-A5A4e 17 1oiAash o] oM 23E8F
H A8 E o433l BB gL ol B3
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A& (%) = 100 - FE(W, %) - AHE & (Aw, %) (2.5)
(2) Ultimate Analysis
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Ao MR wig) A rle wEFe 359%, 3EFY 208%, 3R 158%, APA A
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| ¢ T = 5 T g A | HAE(%) | B

1 72.62 53.30 41.31 167.23 372
gxEsd| 2 83.37 32.46 37.10 15293 292 35.9

3 61.86 7415 45.52 18153 428

1 68.22 30.30 40.04 13856 308
5| 2 64,49 39.15 49.62 153.26 29.3 298

3 71.96 21.45 30.45 123.86 292

1 26,52 31.28 23.64 81.45 18.1
AR 2 43.88 44,03 23.64 11155 21.3 15.8

3 9.18 20.79 - 2771 6.5

1 30.54 19.58 12.65 62.68 139
AR 2 57.59 21.02 28.84 105.45 20.2 185

3 36.43 34.90 19.74 91.07 215 '
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ol - Lok
A v 13 2 3 34 AT
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T & A 9 7FAE(B) 33.8 55.1 705 53.1
2 AR 32.7 19.6 16.7 23.0
& EBEW) 53.1 41.2 28.2 40.8
T E 2 a 7+ E-(B) 327 333 37.8 34.6
2498 14.2 255 34.0 246
5 B(W) 49.1 59.8 499 52.9
9=z 7+ 5(B) 442 29.3 33.0 35.5
2 AR 6.7 10.9 171 11.6
3 BW) 452 41.1 40.4 422
A A g 7+AE-(B) 36.4 4.7 53.2 448
2 Ay 18.4 14.2 6.4 13.0
5 B(W) 470 432 30.1 43.1
& A w 7+AE(B) 377 30.1 412 39.3
i 15.3 17.7 19.7 17.6
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A, 3z} :

A o g = id
12} 2 % 3 & g
F W) 47.1 339 14.1 317
T A A Y 7+ E(B) 485 62.6 726 61.2
3 B 4.4 35 133 7.07
F W) 57.9 49.3 36.4 47.9
2% 2 7+ 5(B) 35.9 456 494 436
3 B 6.1 5.1 142 85
: &£ W) 50.5 64.3 54.6 56.5
9=z 7+AE(B) 455 31.0 36.7 377
3 B 4.0 47 8.7 5.8
F W) 52.0 437 465 474
4 d A Y 7} £-(B) 42.3 50.1 48.1 46.8
3 B 5.6 6.2 5.4 5.7
& (W) 52.4 493 449 48.8
£ A ® 7+ 8-(B) 426 45.9 452 446
3 B 5.0 48 99 6.6

(FFRAE(%)= 100 ~ F8(%) - 3E(%)]
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(&9 wt%, drysis)

784

e C H N O Cl Ash
A7 85 S s
12}¢ 54.07 8.59 2.81 26.05 0.12 0.17 8.18
23} 48.30 7.61 2.44 33.22 0.16 0.09 8.19
FEFY
31} 51.21 8.28 3.09 30.38 0.01 0.18 6.85
Ha 51.19 8.16 2.78 29.88 0.10 0.15 7.74
124 40.89 9.15 2.06 30.25 0.14 0.12 17.40
2%+ 32.62 6.60 2.06 34.81 0.11 0.10 23.70
wEFY
3z} 48.66 7.35 3.04 36.67 0.00 0.05 4.23
- Kin 40.72 7.70 2.39 33.91 0.08 0.09 15.11
12} 45.89 6.75 2.59 34.97 0.23 0..03 9.4
22k 55.57 8.12 2.23 23.48 0.08 0.11 1041
F4AY
3ak 53.70 7.87 219 24.25 0.07 0.05 11.87
i 51.72 7.58 2.34 271.57 0.13 0.06 10.61
12} 5769 8.82 2.04 25.00 0.14 0.08 6.23
22} 54.43 8.06 2.23 27.08 0.09 0.07 8.06
A9
3% 50.20 7.85 3.67 35.28 0.004 0.08 2.93
i 5.11 824 2.65 29.12 0.08 0.08 574
14 4819 8.50 2.38 29.08 0.15 0.11 11.58
22} 46.54 7.52 2.24 30.36 0.11 0.09 13.14
LA E -
3z} 50.06 7.16 313 33.73 0.01 0.09 5.21
B 48.26 7.93 2.59 31.06 0.09 0.10 9.98
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(&9 © wt %, wet basis)
AA
C H N 0 S cl | Ash

A7 3

13} 276 | 362 1.18 | 1097 | 005 0.07 3.44

23} 2449 | 3.86 124 | 1684 | 0.08 0.05 415
BEF4

3z} 3257 | 527 197 | 1932 | 001 0.11 436

g | 2661 | 425 146 | 1571 | 0.05 0.08 3.98

13 2024 | 453 1.02 | 1497 | 007 0.06 8.61

23} 1165 | 2.36 074 | 1243 | 004 0.04 8.46
w53

3z} 2209 | 334 1.38 | 1665 | 0.00 0.02 192

g | 1799 | 341 105 | 1468 | 004 0.04 6.33

12} 2428 | 357 137 | 1850 | 012 0.02 5.05

23} 3673 | 537 147 | 1852 | 005 0.07 6.88
FTAA A

32k 4613 | 6.76 1.88 | 2083 | 0.06 0.04 10.20

g | 3671 | 523 1.58 | 1828 ! 0.08 0.04 7.37

1%} 2769 | 423 098 | 1200 | 007 0.04 2.99

22} 3064 | 454 126 | 1524 | 0.05 0.04 454
A AA A

33} 2685 | 4.20 196 | 1887 | 0.00 0.04 157

B | 2840 | 432 140 | 1537 | 004 0.04 3.03

12} 2278 | 4.03 113 | 1396 | 0.07 0.05 11.58

22}t 2461 | 3.88 1156 | 1495 | 006 0.05 13.14
SAM R

3z} 2774 | 431 1.71 | 1818 | 0.01 0.06 5.21

Ha | 2504 | 407 133 | 1570 | 0.05 0.05 9.98
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T 8 A RH71e] AMY A HrEY $3F7)E AudFg 43 9 9 &3
(&9 : keal/kg)

|

. 2 o ¥ o A &
| |

oAbl 94 2427 1,605(<l1 %) 1,766 2,112
WAl ('92) 1769 | 1418 1,888 1,926
|

I

| 2118 1.888 2101 2,120
| 7eH(93-94)

A A T PHE D AZel ostel Takt WW, 2 AR BAARYY
PEE Wi, 3) BYx

*éiliTEi T3 W, 4) AAREAR ] 9l Fie Wl
ew Ested xAddd oste] pahe Aeudaiael gloy, H o1 S
o2 WRlEE A4 AeE gder Aztae AA 7l He A
of thateigt Aestyeh. SAAl AGHIIE] FHIE gk A9
keal/kgold.em B4 1731 keal /kgolth, ¥ 82 24 2g7]¢) Ay wAYuj§e 1
23 7IAAA2H VY ARE 5375 AL EFS A 248 BEAlY] X9 w3}
of Yebd Holdh o] ol yErd nleizo] 24tAle] Ay wWAFE oA el ulsle]
1 AZA AFRuUs Ot 2 £XE JERI k. ole &4 ZHdA wrEY
wdsFo] FHFAL 1795 kcal/kg(ME1) & 359%), @=5FAL 1757 kcal/kg(Wi&n &
208%)2, t@Alel HHEAQ 1736 kcal/kgsl BIE ke ROFu AQou wjE:vs
15.8%% F4A AL 2594 kcalkg, WiEH| & o] 185%% FHAF L 2656 kcal/kgz = A
el o] EX oA ulEE ndge) H7|Eol HA H7Ee WA AT Y

Foz Aggt 53] g4k guxdon Arix e frEe g2 mAS AR
PFge BoFou e wdFe] & FAAAY AlRA @ A2zt A v
£ §9] 158%E ARSI glof ol R THF HIE WEdHFo F/MEH R FTE
ZE3 24K EAolet & 4 vk Hr1Ee AdESHAA s £4Ale 7t
A H7E AAAERL FE 483%, TR 449%, 3E 68%0)A0H, LA il
I 451%, 7FAE 49.9%, 3B 5% o1, qAAlE £ 52%, 7R 43%, & 57%
oz »g7le A3 EAR JldRe gdRgEs %‘EI’_ FE-e R} gol wd o] o
ARG ZA Jepd S & 4 dd, 28y Y Rgs SRl ¥ 7}@—5—@
Eé):o] wo]- /\1% 71—1451_1:}‘— lgmla}:o] \A—O 7—]0; aﬂ.i'_‘.?% ./;: )J\L} ja.]l,]. hL_,]
2427 kcal/kgo 2 A& Zdrd =7 el A, ol AEAHA T FTFA éAl
of W& YAIAQ] JFgo g AlgHT.

7 3 5L A dAE EAAFANA AvANEe FA, gAY 3, gy
9 g L ABEE FUtel A% wHIIEe] AF o) o]T(ﬂxq g A, 97
o] wdgre FHRAo g Zr1sta] 100 - 800 keal/kg BE Z7He Ao g o &8 Q)
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A A E HEF 2 SA] B A7 15

. B3 TR Mg e HE wdF o 3(03-'04)d A 71 Eulslel A&
o] ZAPFAIR T} Zpzb 10%8 F7HE A wdwo] oF 250 kcal/kgHE F7HHE Roe=
A8k ok 2EY ZAFZA B gul3} 209, A8 40% 71l @ a2 9
o7 FAFT Aoz g &23At.

a8y gr1Ee 2748 A FHAE AN e A uiRAEEHE HoE
o tiste] Arlslojel e AZtR AAA 7R 9d FAROE HUIE Add o)
g wdFg =X 149%6-1949 keal/kgd ©l-&-3te Aol ulgAEin, wleha AEudFe
AR 1700 keal/kgBER 3= Aol nlAsithy wos )

4. 4 E

B dATE 2AANA FIFQ a4 A dad NxAEE &8 A%t
AAlsigorn] Aud AF0E vgor ofls)l B 485 =&Y

1D 24Ae] i@ WFS € ng YEAIE WEASSE 084 kg/d-Lolnt
AAAAFE 2F3E 1.25 kg/A- 22 el oGl AAAATY wge] us & A
o2 yehgt

2) A9 FPAR $9EE B AAAEE YukAlzl BE 2178 kg/m’ 01
on QrExt i 382.1 kg/m° o)Uth.

3) kAl AWtEV1ES] AL H71A4 645%, 714 3556% olew, tARe 4
AEL R 483%, 7HAE 449%, JE 68%°lUx, FuZIEC] itk ALqudFe

o

1496-1949 keal/kge.® H# 1731kcal/kgel ATt

FaxEl

1) olei - utded - A4, ‘W7 ERREDS BEES EHRS S BRBA B3
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