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This study was conducted to provide the basic information to know reasonable method for the removal and
treatment of municipal solid wastes(MSWs). MSWs four different sources(apartment, residence, commerce,
office/industry) in Daegu city were collected, and bulk density, physical composition, moisture, combustible,
ash, elements and heating values were investigated.

The values of bulk density were at range of 0.30~0.41ton/m’.

The percentages of foods, papers, vinyls/plastics, textiles, rubbers/leathers, metals and glasses/ceramics of wet
muncipal solid wastes from three sources except office/industry were at range of 27.3~46.4%, 21.2--38.4%,
10.3~11.9%, 3.8~52%, 0.5~1.7%, 6.9~8.7% and 1.9~2.6% respectively. The percentages of papers, foods,
vinyls/plastics, textiles, rubbers/leathers, metals and glasses/ceramics of dry muncipal solid wastes from three
sources except office/industry were at range of 21.1~40.4%, 14.2~30.1%, 15.2~17.8%, 4.0~6.0%, 0.9~2.8%,
12.2~14.1% and 3.1~3.7% respectively.

The moisture contents of foods, woods, textiles and papers in wastes were at range of 65.7~76.2%, 34.6-—
50.0%, 22.2~44.8 and 30.6~44.4% respectively. The carbon contents of vinyls/plastics, rubbers/leathers, textiles,
woods, papers and foods in wastes were at range of 75.88 ~79.87%, 58.24--70.74%, 45.23~51.63%, 4229~
45.58%, 40.19~48.4% and 25.86~36.25% respectively,

The low heating values of foods, papers, woods, textiles, rubbers/leathers and vinyls/plastics by Dulong's law
were at range of 178-~1,353kcal’kg, 770~ 1,660kcal’kg, 995~1,629kcal/kg, 2,133 ~2,432kcalkg, 4,200~7275
kealkg and 6,384 -8,722kcal’kg respectively, and the high heating values of them were at range of 782~2,056
keal’kg, 2,459 ~3,314kcal/kg, 3,056~3,592kcal/kg, 4,381 ~5,087kcal/kg, 5,005~8,066kcal’kg and 10,032 ~10,739
keal’kg respectively.
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Fig. 1. Bulk density of municipal solid wastes from 4
different sources.
Al : Apartment, A2 . Residence,
A3 : Commerce, A4 : Office/Industry
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Table 1. Physical composition percentage of wet
muncipal solid wastes in Daegu city
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Table 2. Physical composition percentage of dry
muncipal solid wastes in Daegu city

(%) (%)

Physical Wastes source Pr Physical Wastes source
Property composition A] A2 A3 A4 operty composition A1 A2 A3 Ad
Paper 26 212 384 710 Papers 327 211 404 634
Textle 52 47 38 24 ge:“b::/ 54 60 40 25

i
Ribber/ 5 17 17 02  Leathes 09 28 21 01
i Leather Combustible
Combustible Vinyl/ Vinyls/
Pl‘;‘;’ﬁc 114 103 119 113 Plastics 178 152 173 130
Food 00 463 213 071 Foods 63 301 142 02
Others 0.2 20 1.7 1.0 Qthers 04 24 19 15
Sub-total 912 895 888 926 Sub-total 847 85 835 &3
Metal 69 83 87 56 Metals 122 141 129 91
Noncombustible g:zfr/nc 19 22 26 18 Norcombustible gl;:iisc/s 31 34 37 46
Sub-total 88 105 113 74 Sub-total 153 175 166 137
Symbols ; Al : Apartment, A2 : Residence, Symbols ; Al : Apartment, AZ @ Residence,
A3 ! Commerce, A4 : Office/Industry A3 : Commerce, Ad : Office/Industry
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Table 3. Results of three component analysis on
municipal solid wastes from four different
sources in Daegu city

Wastes Three components (%)

source Moisture Combustible Ash
Apartment 4718 386 146
Residence 462 333 205
Commerce 378 452 104
Office/Industry 280 59.7 125
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Table 5. Results of element analysis on municipal
solid wastes from four different sources in

Daegu city
(%)

Wastes Element

source C H 0 N S
Apartment 4054 580 3644 1% 0.44
Residence 3480 592 3800 158 0.32
Commerce 3848 566 209 052 213
I?lgﬁfw 445 549 406 0% 08

Table 4. Results of three component analysis on each physical composition of municipal solid wastes from four

different sources in Daegu city

(wet %)
Physical composition

Papers Woods  Textiles ﬁ:&e;fs/ ;ﬁ;ﬁi Foods ((;;; f:iiié Metals Others

M 444 50.0 48 51 215 65.9 1.7 6.7 311

Al C 46.7 445 509 &0 747 24.4 0.0 0.0 272
A 89 55 43 11.9 3.8 9.7 98.3 933 417

M 43.2 362 347 176 189 65.7 24 29 370

A2 C 41.2 539 56.7 68.0 71.8 18.3 0.0 0.0 175
A 15.6 99 3.6 144 9.3 16.0 976 97.1 455

M 332 386 305 30 8.7 66.3 09 18 368

A3 C 579 548 60.6 870 844 16.2 0.0 0.0 282
A 89 6.6 65 10.0 6.9 17.0 9.1 0982 35.0

M 30.6 36 22 9.6 11.2 76.2 38 50 20.0

Ad C 64.0 60.4 73.1 88.2 344 18.7 0.0 0.0 343
A 54 5.0 47 2.2 44 6.1 96.2 95.0 457

Al : Apartment, A2 : Residence, A3 : Commerce, A4 : Office/Industry, M : Moisture, C : Combustible, A : Ash
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Table 6. Results of element analysis on each physical composition of municipal solid wastes from four different

sources in Daegu city

(%)

Physical composition

Blement Papers Woods Textiles E‘ég&e‘;’z 1‘3'/123}22 Foods Others
C 42.24 43.26 51.63 69.44 76.22 34.13 53.68
H 7.82 b61 6.65 9.54 12.23 455 4.17
0 38.58 49,39 3323 20.10 8.87 5712 40.73
Apartment 025 072 682 012 0.42 390 075
S 0.27 0.26 167 0.60 0.85 0.40 0.67
Ash 13.84 0.76 0.6 0.20 141 1.30 -
C 4758 4229 50.86 59.32 76.06 25.86 3112
H 7.29 5.25 5.60 7.89 12.82 365 2.26
Residence 0 30.03 50.76 38.86 30.73 8.86 59.90 44.36
N 0.04 0.79 452 2.17 0.14 211 0.50
S 0.44 0.16 0.02 0.10 0.29 0.30 3.76
Ash 14.62 0.75 0.15 0.10 1.34 8.18 18.00
C 484 43.89 4523 53.24 79.87 31.% -
H 756 532 7.12 9.98 11.71 1% -
Commmerce 0 29.28 4225 . 39.32 1765 6.72 52.38 -
N 0.37 0.80 1.05 0.0 0.05 2.01 -
S 0.49 0.84 1.30 151 0.65 0.68 -
Ash 14.00 6.90 5.98 12.62 1.10 8.03 -
C 40.19 4558 51.12 70.74 75.83 36.25 -
H 7.06 337 5.38 0.62 14.02 27 -
Office/ 0 39.00 35.12 36.45 22.24 583 52.80 -
Industry N 0.22 0.77 49 1.85 0.22 1.30 -
S 1.03 0.96 1.03 155 0.27 1.20 -
Ash 12.50 14.20 1.05 5.00 3.78 5.74 -
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Table 7. The analysis of heating value according to each physical composition of municipal solid wastes from

four different sources in Daegu city

(kcal/kg)
Physical composition
Papers Woods Textileg Iﬁzzsle;rss/ ;ig?g:é Foods Others Average
H 2,999 3,320 5,087 8,066 10,032 1,885 4,09 5,069
Al H 3,705 7,751 5,438 7557 7916 3137 4175 5,676
L 991 996 2,133 7,275 6,980 178 2,528 3011
L 1,447 3,126 2,273 6,520 5,255 1,176 2,561 3,194
H 2,459 3,006 4,381 6,221 10,208 782 1477 4,083
A2 H 4,004 3,922 4943 6,355 7,827 2,529 1537 4445
L 770 1,328 2,266 4,233 6,334 1,353 1,346 2,526
L 1514 2,146 2,625 5,200 5419 331 764 2,571
H 3314 3,592 4,457 7435 10,237 2,056 1,771 4,669
A3 H 3618 4,146 4,468 6,383 9,088 2,593 2,028 4618
L 1,660 1,629 2417 6,758 8,722 508 471 3,167
L 2,143 2,091 2,508 5,667 7,072 219 1,127 2,988
H 2,789 3,367 4,453 5,005 10,739 1,627 - 4,663
Ad H 3619 3,531 4,198 6,076 7,758 3,064 - 4708
L 1518 1,625 2,432 4,200 3,659 353 - 3131
L’ 2,504 2,504 2,610 5,665 5,984 32 - 3,067
Al : Apartment, A2 : Residence, A3 : Commerce, A4 : Office/Industry,
H : high heating value by Dulong law  H#* : high heating value by Bomb calorimeter
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