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Abstract

In Korea, PM (Particulate Matter) emissions caused by coal-fired power plants are measured by a system, so called
Clean Air Policy Support System (CAPSS), which uses foreign emission factors. However, the system fails to reflect
the characteristics of domestic power plants. In this regard, this study aims to develop local, accurate domestic emis-
sion factors. The study measured the amount of TSP (Total Suspended Particulates), PM10 and PM2.5 by collecting
samples from the latter parts of pollution control devices which were installed at 3 bituminous-fired power plants
and 3 anthracite-fired power plants.

The results showed that the average concentrations of TSP, PM 10 and PM 2.5 measured at bituminous-fired power
plants were 4.63 mg/Sm®, 2.96 mg/Sm? and 3.07 mg/Sm?® respectively, much higher than those from anthracite-fired
power plants (2.96 mg/Sm®, 2.47 mg/Sm?® and 1.37 mg/Sm?®, respectively). In addition, bituminous-fired power plants
showed higher ratios of PM10/TSP and PM2.5/TSP with 0.66 and 0.92, respectively, compared to 0.82 and 0.46,
the ratios of PM10/TSP and PM2.5/TSP measured in anthracite-fired power plants. Emission factors based-on con-
centration measurements were also higher for bituminous-fired power plants, and PM with smaller particles tended
to have bigger difference in emission factors between the two fuels.

This study calculated the amount of PM emissions by using the estimated emission factors. When it comes to the
PM emissions, it was less than that of CAPSS while similar to that of CleanSY S in its amount. It is expected that
the emission factors developed by this study will be used in Korea replacing foreign emission factors currently
used in Korea by ensuring the objectivity and reliability as domestic emission factors.
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Fig. 1. Schematic 2 types of general coal-fired power plants.

Table 1. General information of the target coal-fired power plant.

Generating Gross generation Fuel usage Control device
Coal type Pant Stack No. facilities(MW) (MWh) (tonlyr) (APCD)
Bituminous CPP#1 2 500 4,132,000 1,712,000 SCR, ESP, FGD
CPP#2 2 200 1,423,929 684,299 ESP, FGD
CPP#3 8 500 4,628,132 1,701,650 SCR, ESP, FGD
Anthracite CPP#4 1 125 777,936 341,435 ESP, FGD
CPP#5 2 200 1,534,500 816,777 ESP
CPP#6 2 200 1,438,408 655,738 ESP, FGD
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Fig. 2. Flow-chart of TSP sampling on stack.
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Table 2. Measured concentration and PM10/TSP (PM2.5/TSP) ratio.

Concentration (mg/Sm®) Ratio
Codl type Site Test No.
TSP PM10 PM2.5 PM10/TSP PM2.5/TSP
1 493 3.96 342 0.80 0.69
CPP#1 2 5.32 5.02 3.57 0.94 0.67
avg. 512 4.49 3.50 0.87 0.68
1 4.62 5.02 3.16 1.09 0.68
2 7.76 511 6.71 0.66 0.86
Bituminous CPPH#2 3 9.78 8.35 4.61 0.85 0.47
avg. 7.39 6.16 4.83 0.87 0.67
1 1.58 1.51 1.13 0.96 0.72
2 1.60 1.67 0.96 1.04 0.60
CPPH3 3 1.46 1.43 0.97 0.98 0.66
avg. 154 1.54 1.02 1.00 0.66
Sub-avg. 4.63 4.01 3.07 0.92 0.66
1 1.66 1.07 0.40 0.64 0.24
CPP#4 2 0.99 0.70 0.59 0.71 0.60
avg. 1.33 0.88 0.50 0.67 0.42
1 1.39 1.12 0.94 0.81 0.68
2 0.62 0.65 0.59 1.05 0.95
Anthracite CPP#5 3 1.06 0.74 0.67 0.70 0.63
4 3.45 3.30 2.09 0.96 0.61
avg. 1.63 1.45 1.04 0.87 0.71
1 5.93 5.40 2.03 0.91 0.34
2 5.43 4.45 2.80 0.82 0.52
CPP##5 3 6.11 4.76 2.22 0.78 0.36
avg. 5.82 4.87 2.35 0.84 0.41
Sub-avg. 2.96 2.47 1.37 0.82 0.46

J. KOSAE Val. 27, No. 5(2011)



490 A7 - AHA - o)Em - T - xS - AN

oA 1.3BmgSm*ez 74 A
PM10 (PM25) ¢ A] Soeks Al8-sl=
E‘% 6.16 (4 83) mg/sm3 o= 7]_7(}. 3,;7_]]

22 Aslel v

1_. [}

Aek-gE 4 62 (124)%
]

245
CPP#20]| A
2‘37(45] 9\1 o
o, Tejele /\}_&s}— CPP#4o| A ¢ 0.89 (0.50)
mgSm’ez 7} l SA=e] 27 49} o] TSP

SFS- L]—E]—‘;HE]- S ojel- 3=t
RAao A =)= Tsp rlgﬁ i 463mg/Smio s
ol gleub 40 FF = 2.96mg/Smel H)E)
56% o]} ¥ Ao yehgon, F-dgt- g2t
dek-sieinbd 40 PM10 (PM2.5) 4%
7 el

%

10
. TSP
—a PM10
gl  PM2.5
>
26 i
c
o
g 4
5
g
3
1 |
o | IH' Iﬂl IH

&

Ry

Fig. 4. Comparison of PM concentrations by sampling sites.

Table 3. Proximate analysis of coal-fuel.
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Proximate analysis (wt%) Heating value
Coal type - - - (Kcal/kg)
Volatile(wt%) Moisture (wt%) Fixed carbon (wt%) Ash (wt%)
Bituminous (CPP#1) 35.78 9.25 4474 10.23 5,538
Anthracite (CPP#5) 5.92 417 56.85 33.06 4,578
Table 4. Comparison between projected emission factors of this study and CAPSS. (unit: kg/ton)
CAPSS This study
SCC1 SCC2 SCC3 Fuel type
TSP PM10 PM2.5 TSP PM10 PM2.5
Combustion in Public Boiler Bituminous 50 29.1 - 0.045 0.041 0.030
energy industries power Anthracite 200 116.4 - 0.046 0.038 0.021
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Table 5. Comparison of PM emission by power plants.
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