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Emission Characteristics of Metal Elements from a

MSW Incinerator
Ki Heon Kim®, Sam Cwan Kim™, Geum Ju Song” and Yong Chil Seo”

ABSTRACT

The behavior and characteristics of heavy metals at different streams in a
MSWI(Municipal Solid Waste Incinerator) with a capacity of 100tonnes/day were
investigated by ‘measuring the concentration of heavy metals and gases and analyzing
their leaching data from ashes.

Metal components of Cr, Cu, Cd and Pb were in higher concentrations in the fly
ashes collected after the water spray tower than in the bottom ashes. It was due to
condensation by a lower temperature with water spray cooling. Metal contents in the
bottom ash became higher for finer particles as expected. The mass balance of heavy
metals in different stream was estimated from the analyzed data in bottom ash and
collected dusts at different locations. For the lower volatility of metals such as Pb, Cu,
Cr, 88-97% of them remained in the bottom ash, while Cd and Hg escaped from the
combustor with remaining in bottom ash of 18.4 and 0.8%, respectively. In most cases
the leaching rate of fly ash showed higher values than that of bottom ash, with the
their average acidities of 9.8 and 11.9 respectively.
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Fig. 1 Flow diagram of the MSW incinerator
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Table 1 Concentrations of pollutants in MSW(9)

Temp| 0: | 00 | co |Nox | W mg | Dust

© | @ | ©% | @ | oom (;o) (ug/Sm) | (rg/Srd)

Points

Qutlet of

combustor] 8784 | 118 | 66 [ 6.0 | 1311} 177 | 81.43

42676

Outlet of

WST+ 1456

Stack 196 | 118} 91 | 106 | 288 | 349 | 546 28

* WST : Water Spray Tower
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Table 2 Inorganic contents in off-gas stream
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Con. outlet of combustor| outlet of WST™*
mg/m" | mg/kg™ | mg/m | mg/kg
B 0.79 186.09 023 160.92
Na 236.13 |55329.77 4898 |34118.91
Mg 71.46 |16743.94 1421 | 9900.97
Al 15041 |35244.66 34:46 |24000.12
Ca 354.39 |83042.85 | . 65.18 |45401.17
\% 0.14 31.52 0.01 7.58
Cr 0.34 80.37 031 213.56
Mn 15.10 | 353845 0.60 417.79
Fe 168.58 |39501.54 40.81 |28426.44
Co 0.30 69.32 0.01 8.90 -
Cu 217 507.71 2.04 | 1423.38
Zn 964 | 225766 3.19 | 2220.67
Sr 0.75 175.96 0.14 99.01
Cd 1.96 459.98 1.86 | 1294.93
Sn 354 328.28 1.04 721.25
Sb 0.85 200.02 0.21 142.92
Pb 3.86 903.55 362 | 2520.90
;l u(éogggntraﬁon : weight of metal / volume of
*+ Concentration @ weight of metal / weight
of dust

*+x Water spray tower
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Fig. 2 Element concentrations in bottom ash from MSWI
Table 3 Element concentration in bottom Table 4 Element concentration in fly ash
ash from MSW from MSW
Bottom Ash(mg/kg) Fly Ash(mg/kg)
>5mm | 52mm [2-08mm|< 08mm| Total WST SDA BF
B 11.25 36.66 61.57 66.13 4341 B 63.78 4198 33.98
Na| 436.13] 511800| 7414.52] 10348.97| 5739.61 Na 9028.00 6178.00 37122.58
Mg| 552.18] 3029.00| 5290.94] 7662.23| 4115.37 Mg 11030.00 8351.00 6681.66
Al| 1800.18] 31696.83| 37182.56| 45110.00( 28055.94 Al 25690.00 10240.00 6430.71
Ca| 2862855 77110.00] 91581.68}119188.08( 78013.11 Ca 57720.00 117100.00 65206.96
v 997 1043 10.50 19.66 12.99 v 10.16 6.99 417
Cr 0.34 80.37] 408.08 536.19 355.72 Cr 115.10 169.07 183.30
Mn| 166.63 875.90| 889.00 978.90| 703.08 Mn 803.10 580.30 315.44
Fe{ 8906.00( 12048.00| 25050.00 23860.45; 17521.31 Fe 3427.00 2006.00 761.85
Co 131 2.29 235 5.28 283 Co 6.98 328 1.87
Cu| 68239 1196.32| 2367.20| 4597.28] 2246.78 Cu 7057 406.70 601.88
Zn| 57890 1935.00| 4918.02| 9879.00f 4405.40 Zn 4516.00 9036.00 12813.44
Sr 41.30 13450 15327 220.28 135.30 Sr 121.80 138.30 108.98
Cd 3.88 534 19.07 25.35 13.67 Cd 14.19 15.69 190.16
Sn 72.90 44890| 92242 972.00 59796 Sn 447.00 366.70 767.15
Sb 30.51 22.80 54.16 59.19 4250 Sb 46.57 75.42 157.77
Pb 53.81 325.80| 154269 1596.84 883.57 Pb 227.90 254.00 2053.59
Hg 0.00 0.03 0.01 0.05 0.02 Hg 0.02 1144 48.45
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Fig. 3 Behavior of Heavy Metal in the MSW!
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Table 5 Comparison between total concentration and leachate concentration by KSLT

Pb Cd Cr Cu Zn Hg Fe Mn
Total Conc.(mg/kg) 205359 190.16| 183.30| 601.88|12813.44] 0.02; 3762.00; 31544
BF ash Leachate Conc.(mg/ ¢) 94.23 0.26 1.60 0.39 966/ 0.00 0.82 0.38
Ratio(%) 45.89 1.38 8.75 0.65 0.75 - 0.22 1.20
Total Conc.(mg/kg) 254.000 1569] 169.07] 406.70| 9036.00] 11.44] 2006.00] 580.30
SDA ash | Leachate Conc.(mg/2) 3.86 0.29 2.09 0.25 7.23] 0.00 043 0.60
Ratio(%6) 1520} 1823| 1239 0.62 080 026 0.21 1.03
Total Conc.(mg/kg) 22790| 14.19| 11510 7057 4516.00f 48.45| 3427.00; 803.10
WST ash | Leachate Conc.(mg/#) 1.24 0.23 0.60 0.02 3218 0.08 0.49 0.80
Ratio(%6) 542 1642 522 0.30 071 161 0.14 1.00,
Total Conc.(mg/kg) 53.81 3.88| 184.77| 68239 57890{ 0.00| 8906.00{ 166.63
;ri Leachate Conc.(mg/#) 0.10 0.04 0.17 0.28 021 0.00 033 0.01
Ratio(%) 1.82 9.29 0.90 041 0.37 - 0.04 0.06
Total Conc.(mg/kg) 325.80 5.34| 294.80| 1196.32 1935.00] 0.03| 12048.00{ 875.90
Bot 5r2nr;nn: Leachate Conc.(mg/#) 013 0.04 021 044 054/ 0.00 0.06 0.02
- Ratio(%) 0.39 8.24 0.72 0.37 0.28| 2941 0.01 0.02
:’Sr;‘ —— Total Conc.(mg/kg) 154299 19.07| 408.08| 2367.20( 4918.02] 0.01| 25050.00] 889.00
0§5mmm Leachate Conc.(mg/ #) 0.21 005 028 0.53 1.44) 0.00 0.80 0.02
Ratio(%) 0.14 246 0.67 0.22 0.29 - 0.03 0.02
Total Conc.(mg/kg) 1596.84| 25.35| 536.19| 4597.28| 9879.00{ 0.05| 23860.00{ 978.90
i)ﬁf) Leachate Conc.(mg/ ¢ )" 031 0.06 0.30 091 298] 0.00 0.60 0.02
Ratio(%) 0.19 2.25 0.55 0.20 0.30| 21.28 0.03 0.02
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