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Abstract

We report mass concentration and size fraction of TPM, PM,, and PM, 5 according to Korea standard test method
(ES 01301.1 and ES 01317.1) and ISO 23210 methods. Particulate matters were sampled in large stationary emission
sources such as a coal power plant and B-C oil refinery. The Korea standard test method PM mass concentrations

showed 3~3.5 times larger than the cascade impactor method. On the other hand, the size fraction results showed

less than 5% difference (i.e. PM, s/PM,,) between two methods. Moreover, the correlation coefficient (1) is 0.84

between TPM results of the Korea standard test method and CleanSYS. These results suggested not only improvement

of current test criteria in terms of technical and theoretical aspects. Further, additional measurements are required

in various large stationary sources to compare current field data.
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| PaAo] thFEE QoM (NIER, 2012),
o= wAIEA Y YTt Ao WA= Gl et
AF7} ks A3Y Zo|th(Chang et al., 2012; Pope et
al.,2004). £3] n|qAR = 557] A A A3
AGEI FEEAZE Akl B H T (Chiu et al.,
2013; Brook et al., 2010; Laden et al., 2006).
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Fig. 1. Conceptual design of (a) ES 01301.1, (b) ES 01317.1 and (c) ISO 23210.

5, 1S0 23210 & PM3 PM7h 541 24 7Hs Aol 3Estel A7k WA £ A 919 4
AR AN 9 28] B Aol glol F 98 F 4 AR | 2YLE BE F AEHAT. A4A
8 BA 23 AWk B DA AARYF  AANLS FHBHAR/IES Agtel TPM, PM,,,

7|3 A] A 33 A A4 &



FUSHAR7IET IS0 S o] 83 10

Korea standard test method

< AR (M, PM, ) 578 W 9 AR E

) At e, A

ISO 23210 l

AANE FHe 345

Fig. 2. Schematic diagram of simultaneous PM measurement in stack.

TPM measurement

method (ES 01301.1)

Korea standard method

1
TPM >
concentration 1

Korea standard method

PMzs PM
concentration size fraction

(KS 11S0 23210)

(ES 01317.1)
PMio and PMzs
measurement -
methods International standard

PMjio
concentration

Fig. 3. Summary of stack PM measurement methods.
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Table 1. Summary of sampling sites.
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Fig. 4. CleanSYS SOx, NOx, velocity, and temperature data collected every 30 minutes from power plant.
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Fig. 5. Comparison PM mass concentration between
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od (power plant).
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Table 2. Summary of TPM, PM,,, and PM,; size fraction (this study, CAPSS, US EPA, and EEA CORINAIR).

Sources Fuel Prevention facilities PM,/TPM PM, ,/TPM PM, /PM,,
Power plant (this study) Coal SCR, ESP, FGD 0.73 0.70 0.96
Refinery (this study) B-C: 90%, F/G: 10% EP 0.85 0.79 0.92
CAPSS B-C:0.3% - 0.59 0.23 0.38
U.S. EPA (AP-42) B-C Uncontrolled 0.71 0.52 0.73
EP 0.63 041 0.65
EU CORINAIR B-C Uncontrolled 0.75 0.60 0.80
Table 3. Comparison between TPM and CleanSYS using data from this study and past studies.
Site # of samples Measured TPM (mg/m’) CleanSYS (mg/m’) Measured TPM/CleanSYS
Power plant (This study) N=3 2.17 2.19 0.99
Power plant (Past study #1) N=6 1.53 1.57 0.97
Power plant (Past study #2) N=5 441 5.64 0.78
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