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Anthropogenic emission of lead (Pb) and cadmium (Cd) were assessed at tow power plants fueled by bitu-
minous coal, and at one power plant fueled by mixes (bituminous and anthracite) coal. Plant input and output
materials were sampled in each process. The input materials were the coal and B-C oil as fuel in the combustor,
and limestone as the remover of SOx in air-pollutant control device. The output materials were bottom ash,
fly ash, gesso and sludge. The materials were sampled at least three times at each sampling point, then analyzed
using ICP or ICP/MS. The coal fuel was the main input source of Pb and Cd, and the concentration of Pb and
Cd was higher in the mixed coal than in the bituminous coal. Total Pb and Cd emission in fly ash was highest
among the output materials, and very low in off gas and sludge. However, the concentration of Pb and Cd in
the sludge was highest among the output materials. The fly ash is sold for reuse, and the sludge is dumped
in a landfill site. Therefore, Pb and Cd in the fly ash and in the sludge should be managed before they are
passed on in these ways.
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Fig. 1. The general process of coal fired power plants tested.

Table 1. Sample type and sorts of the plants tested
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-Limestone
-Off-gas -Off-gas Off-gas
-Bottom ash -Bottom ash
Output -Bottom ash
materials “Fly ash “Fly ash -Fly ash
-Wastewater treatment sludge  -Wastewater treatment sludge Y
-Gesso
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Table 2. Concentration of Cd and Pb in input and output samples (n=3)

Ttems Unit Plant 1 Plant 2 Plant 3
Cd Pb Cd Pb Cd Pb
Bituminous coal mg/kg 0.087 8.693 0.395 5.276 NA NA
Input Bituminous + anthracite coal mg/kg NA NA NA NA 1.187 16.565
Limestone mgkg  0.111 1.725 0.053 2.967 0.223 3.794
Bunker C Oil mg/kg NA NA NA NA 0.033 ND
Off gas from stack ug/Sm>  0.035 0.580 0.001 0.026 0.002 0.023
Bottom ash mgkg  0.282 15.928 3.127 17.200 0.475 13.206
Output Fly ash mg/kg  0.758 23.677 3.516 25.781 2.005 27.919
Gesso mg/kg 0.237 35.121 0.318 4.170 0.154 3.725
Sludge mg/kg 1971 19.821 34.574 86.779 NA NA
*ND: Not Detected, NA: Not Applicable.
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Table 3. Input and output amount of Cd and Pb in the plants tested (n=3) (Unit: ton/yr.)
Item Plant 1 Plant 2 Plant 3

Cd Pb Cd Pb Cd Pb

Bituminous coal 0.132 13.287 0.590 7.880 NA NA
Bituminous/anthracite coal NA NA NA NA 0.717 10.011

Input Bunker C Oil NA NA NA NA ND ND
Limestone 0.003 0.047 0.001 0.083 0.003 0.044
Total 0.136 13.334 0.592 7.963 0.720 10.054

Off gas from stack 0.001 0.009 0.00002 0.00039 ND ND

Bottom ash 0.017 0.969 0.053 0.294 0.014 0.389

output Fly ash 0.083 2.591 0.476 3.489 0.288 4.017
Gesso 0.010 1.469 0.017 0.248 0.003 0.065

Sludge ND 0.001 0.005 0.011 NA NA

Total 0.111 5.039 0.551 4.044 0.305 4471

Input vs. Output (%) 81.6 37.8 93.1 50.8 424 44.5
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Fig. 2. Mass balance of Pb in the plants tested (n=3).
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Fig. 3. Mass balance of Cd in the plants tested (n=3).
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Fig. 4. Emission contributions of Pb in the plants tested (n=3).
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Fig. 5. Emission contributions of Cd in the plants tested (n=3).
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