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Abstract

Waste can be utilized as secondary or alternative fuel. Solid recovered fuel (SRF) and dried sewage sludge were combusted
to investigate heavy metal emissions from their combusiton in this study. Content of copper (Cu), chromium (Cr), cadmium (Cd),
nickel (Ni), zinc (Zn), lead (Pb), arsenic (As) and mercury (Hg) of coal, SRF and dried sewage sludge were determined, respec-
tively. Concentrations of these heavy metals in the combustion flue gas were also determined. As a result, emissions of gas-phase
Cu, Cr, Cd, Ni, Zn, Pb and As compounds were found to be little. However, a significant amount of gas-phase Hg was emitted
from combustion of coal, SRF and dried sewage sludge. While SRF showed a high mercury oxidation percentage in its com-
bustion flue gas, dried sewage sludge showed a high level of gaseous mercury emission.
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Table 1. Results of ultimate and proximate analysis

Zn, Pb 52 UIF BlEAlolA 80% o) R3S
W Cd, Hge 7129 BAIAAEAA o] HEH A
Reimann et al. (1989), Belevi et al. (2000), Lemann
et al. (1995), Jung et al. (2004)2] AFANAM= FAFSH
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2Az23 ARE AR A2 AlSoA dAnjE
de AES FHst AT daTAS daw
297](Elemental Analyzer, FLASH 112, Thermo Fisher
Scientific, U.S.A)E ARSI AIEE L2004 &4
ALAA APE 7tag AN 2ET & GRS
7% 7](Thermal Conductivity Detector)2 2]} &
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Age] Cu, Cr, Cd, Pb, Zn, As, Ni &3 EPA
method 3050BS ©|-8-3t] dx|2]g F EPA 6010 %

¢

iroor

(unit: %)

C H N S Moisture Volatile Fixed C Ash
Coal 74.4 435 1.39 0.48 5.8 30.4 55.7 8.2
SRF 51.8 6.8 1.2 0.22 2.7 81.9 29 12.5
Sludge 352 5.42 5.6 0.55 32 46.4 5.7 44.7
Table 2. Elemental content of the fuel samples (unit: mg/kg)

Cu Cr Cd Ni Zn Pb As Hg Cl Fe

Coal ND ND ND ND 120 ND ND 0.048 160 1600

SRF 880 110 ND 30 750 100 ND 0.58 13100 6200

Dried sewage sludge 182 430 ND 35 1900 30 ND 0.67 100 7800
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Fig. 1. Schematic diagram of the combustion system.
Table 3. Summary of experimental conditions
Item Condition
Fuel Coal, SRF, dried sewage sludge
Air flow rate 6 L/min
Excess air 20%
Inside diameter of the
44 cm
combustor
Height of the combustor 100 cm
Temperature outside the 950°C
combustor
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Fig. 2. CO, concentrations in the combustion flue gas of
SRF and dried sewage sludge.
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Fig. 3. Concentrations of elemental and oxidized mercury
from combustion of coal, SRF and dried sewage
sludge, respectively.
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Table 4. Percentages of heavy metals in flue gas

Cu Cr Ni Zn Pb Hg

Coal N.D. N.D. N.D. N.D. N.D. 61%

SRF N.D N.D. N.D. 0.5% 0.1% 14%

Dried sewage sludge N.D. N.D. N.D. N.D. N.D 65%
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Fig. 4. Oxidation percentages of mercury emitted from
combustion of coal, SRF and dried sewage sludge,
respectively.
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