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To quantify TSP, PM,, and PM, 5 emission characteristics, these parameters were sampled during all pro-
cesses in a coal-fired power plant. Concentrations of TSP, PM,, and PM, 5 emitted from boiler were high, and
the ratios of PM, /TSP and PM, 5 /TSP were very low; this result means that the boiler emitted more coarse
particles than fine particles. The ESP removed most of the coarse particles. At the FGD inlet the concentrations
of TSP, PM,, and PM, 5 were low, but the ratios of PM,/TSP and PM, /TSP were higher than at the SCR
inlet. The ESP removed ~99.8%, of the particulates but only ~99.5% of fine particles (PM,,) and ~97.3% of
ultrafine particles (PM, ;). Among the TSPs emitted from the stack, the proportion of PM,, was 80-85% and
of this, the proportion of PM, s was 47-56%. Therefore, this study demonstrates that the stack of the plant emit-
ted mostly PM;, and PM, 5, and that the ESP as the dust remover installed in the plant should be improved

to remove the fine particles.
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Notes: ESP = electrostatic precipitator, FF = fabric filter, FGD = flue gas desulfurization system,

SCR = selective catalytic reduction system,

Fig. 1. Process of a coal-fired power plant.
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Fig. 2. Diagram of exhaust gas flow and sampling points.
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Fig. 3. Sampling train for TSP, PM;, and PM,; in the stack.
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Table 1. Concentration of TSP, PM;, and PM,; in A and B lines (Unit: mg/ Sm® O, 6%)

Ttem Sample A line B line

No. SCR Inlet ESP Inlet FGD Inlet* Stack SCR Inlet ESP Inlet FGD Inlet*  Stack

1 2,610.2 - 135 5.5 2,395.5 1,728.4 13.5 -

TSP 5,060.9 2,780.8 18.1 8.5 2,941.4 5,793.6 18.1 7.9
3 4,157.7 2,724.5 15.9 8.2 4,279.0 4,872.3 15.9 8.7

Avg. 3,942.9 2,752.7 15.8 7.4 3,205.3 4,131.4 15.8 8.3

1 1,001.5 820.0 10.6 4.8 606.7 434.8 10.6 -

PM 2,018.6 832.2 14.3 7.6 1,452.9 672.0 14.3 6.3
10 3 987.2 674.7 10.6 6.4 834.1 885.0 10.6 6.9
Avg. 1,335.8 775.6 11.8 6.3 964.6 663.9 11.8 6.6

1 106.3 326.2 4.3 2.0 85.4 96.4 43 -

PM 122.0 1225 8.8 35 114.8 111.9 8.8 3.0
25 3 103.4 76.6 34 34 63.0 230.7 34 35
Avg. 110.6 175.1 55 3.0 87.7 146.3 5.5 33
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Table 2. Concentration of TSP, PM,, and PM,; in the
stack of coal-fired power plants in other studies
(Unit: mg/ Sm®, 0, 6%)

Investigation

Vear TSP PM,, PM, .
2009?22 1.5-6.1 1.4-54 1.0-2.0
2010%% 0.6-5.3 0.6-5.0 0.4-3.4
2013%% 0.8-2.0 0.9-2.0 0.8-1.9

this study 5.5-8.7 4876 2.0-35
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Table 3. Ratio of TSP vs PM,;,, PM,; in A and B lines (Unit: %)

Sample A line B line
Item No. SCR ESP FGD Stack SCR ESP FGD Stack
Inlet Inlet Inlet Inlet Inlet Inlet
1 384 - 78.5 87.3 25.3 25.2 78.5 -
PM,/ 2 39.9 29.9 79.0 894 494 11.6 79.0 79.7
TSP 3 23.7 24.8 66.7 78.0 19.5 18.2 66.7 79.3
Avg. 34.0 274 74.7 84.9 314 183 74.7 79.5
1 4.1 - 319 36.4 3.6 5.6 31.9 -
PM, 5/ 2 24 44 48.6 41.2 3.9 19 48.6 38.0
TSP 3 2.5 2.8 214 415 15 4.7 214 40.2
Avg. 3.0 3.6 34.0 39.7 3.0 4.1 34.0 39.1
1 10.6 39.8 40.6 41.7 14.1 22.2 40.6 -
PM, 5/ 2 6.0 14.7 61.5 46.1 7.9 16.7 61.5 47.6
PM;, 3 10.5 11.4 32.1 53.1 7.6 26.1 32.1 50.7
Avg. 9.0 22.0 44.7 46.7 9.8 21.6 44.7 49.2
PM,, ool §Ake tii-o] AAE, FGDE Avbd EQIth o]& ESPAlX PMy, ool §Ak= tii-gol

A BAl P, olde] A i AlAEE AS ¢
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(34.0)% 25 364-415 (39.1%= 7= wWiZEE= TSP
% oF 40%857F PM, 0 A= A ESP A
7HAE TSP % PM,.7} 2.8-44%% )% BA Yepd
e Byl A= YA B2 Folle 29
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9] BlFo] Z718I . A line®] PM,/PM; = SCR &
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At 321615 (44.7)%, 25 41.7-531 (46.1)%=
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TSP & PM,,°] HFo] %718k, FGDE AubaA th
Al TSP & PM,°] HIF©] tha S7lehe 2108 AL
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Table 4. Ratio of TSP, PM,; and PM, 5 in the stack of coal-
fired power plants in other studies (Unit: %)

Investigation PM,y/ PM, 5/ PM, /
Year TSP TSP PM,,
200977 82-109 34-86 38-131
2010% 64-104 24-94 38-91
2013% 93-106 83-105 83-104
This study 78-89 38-41 42-68
= 92 E2 F B2 FEol PV, o3 2 PM,;
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Table 5. TSP, PM,, and PM,; Emission from SCR Inlet and Stack of A and B lines (Unit: kg/day)

Sample A line B line
Item No. SCR Stack Rgmoval SCR Stack Rgmoval
Inlet Efficiency (%) Inlet Efficiency (%)
1 10,867 137 98.7 10,109 -
TSP 2 19,122 60 99.7 11,470 68 99.6
3 16,945 44 99.7 17,463 73 99.4
Avg. 15,794 92 99.4 13,035 71 99.5
1 4,198 114 97.3 2,519 - -
PM 2 8232 54 99.3 5,903 55 99.1
10 3 4,294 34 99.2 3,545 58 98.4
Avg. 5,619 75 98.7 4,008 56 98.6
1 449 47 89.6 364 - -
PM 507 25 95.1 473 26 94.4
25 3 444 18 95.9 268 29 89.0
Avg. 467 35 924 369 28 92.5
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