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Abstract

Seoul subway plays an important part for the public transportation service in Seoul metropolitan area. As the
subway system is typically a closed environment, frequent air pollution problems occurred and passengers get mal-
health impact. Especially particulate matters (PM) is well known as one of the major pollutants in subway environ-
ments. The purpose of this study was to compare the concentrations of PM,, and PM, 5 in the Seoul subway system
and to provide fundamental data in order to management of subway system. PM,, and PM, 5 samples were collect-
ed in the M station platform and tunnel of Subway Line 4 in Seoul metropolitan and in an outdoor location close to
it from Apr. 21, 2010~ Oct. 27, 2013. The samples collected on teflon filters using PM,;, and PM, 5 mini-volume
portable samplers and PM sequential sampler. The PM contributions were 48.6 ug/m* (outdoor), 84.6 ug/m?
(platform) and 204.8 ug/m? (tunnel) for PM,,, and 34.6 ug/m? (outdoor), 49.7 ug/m® (platform) and 83.1 ug/m®
(tunnel) for PM, 5. The PM, levels inside stations and outdoors are poorly correlated, indicating that PM,, levels in
the metro system are mainly influenced by internal sources. In this study, we compared PM concentrations before
and after operation of ventilation and Electrostatic Precipitator (EP). Despite the increased PM concentration at
outdoor, PM,, concentration at platform and tunnel showed the 31.2% and 32.3% reduction efficiency after
operation the reduction system. The overall results of this study suggest that the installation and operation of the
ventilating system and EP should have served as one of the important components for maintaining the air quality in
the subway system.
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Fig. 1. Sampling site in the M subway station.
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Table 1. Statistical summary of PM,, and PM, s concentration measured at the outdoor, subway platform, subway tun-

nel in this study during 2010~ 2013.

Outdoor Subway platform Subway tunnel
PM,, PM, 5 Fine fraction PM,, PM, 5 Fine fraction PM,, PM, 5 Fine fraction
(ug/m’)  (ug/m’) (PM, 5/PM,¢) (ug/m’)  (ugim’)  (PM,5/PM,) (ug/m’)  (ug/m’) (PM, 5/PM )
Average 48.6 34.6 0.71 84.6 49.7 0.59 204.8 83.1 0.41
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Fig. 2. Correlation of PM,, and PM, 5 data at all sampling
site.

Mg 43A 778 PMt PMys s =% 47 359
ug/m’, 129 ug/m’=z. B A3 Anck PM,, (84.6
ug/m®)-2 42w, PM, 5 (49.7 ug/m’)2 2.59] =gkot
I AR 4340 MY 5733 W2 PM sE&
Mg sk A&l 3714 #Ee] AFHE AR
ol Hd PM =% 20080 A& 3340 g9
oA ZA3 2= nwstdot (Son et al.,
2013). A QS FA o= o wpekat d9) Wk
Bde PM,, 35+ 27 111 pg/m?, 177 pg/m* o2
434 MYAL Bd 202 ug/m> Bk oha wok)
A 57 Blde] PM §AE Elslr] 9138t
o] PM,,3 PM, 5] AFAIE BA31e] 27 200 A
Alskgiet. 2716l M PM, 3 PM, 59 34~ (RY) &=

J. Korean Soc. Atmos. Environ., Vol. 31, No. 2, 2015



168 olehd - YEA - PAE - WA - DB
0.882 ¥ AH#RAS mgor) EldelAe PM,,
3} PM,52] R*= 052 ¥lwd v AaaA = B

o] Age 2 Q9YE FUFd $E ot 71E A
T3] olabl B o] Avala B @ Lz up
F)¢] wpdz}t B o)=L whw (Park ef al., 2013; Lee et
al., 2010, Pfeifer et al., 1999; Sitzmann et al., 1999),
A} el 23k dAke] AYM]AL (Raut et al., 2009;
Chan et al., 2002) 5-9] <38F& W=t}

AA 54 713F Skl PM 3 PM, 9] 4 F-o]

(a) PMyo
350

+ I3 33 2 9719 PM 2 24417 713
7% 100 ug/m*E 13] (20139 549 309) 23431512
=, AT/ FA7E 150 ug/m’ S A4k 2|8}
AAL 742 23] (2011 1€ 1199} 20139 5¢
309) 23k £ P, FA71E S 23431
Ao Bde] 99dx oA 20337 2848 ug/m’z =
< 29xE B

A BdE AWF7)A A5 A4 Bx
= gov Hd g s XA ¢ Bldyr
7} AR o7 ARl FUE] I} R 24
ol kg A 4 itk 2014 3YRE A3

—

e
[
A g

—— Ambient air

300 |

public transport
standard 200 ug/m®

250

200

150

100 +

PM,, concentration (ug m3)

50

0

—o— Subway platform

--4-- Subway tunnel

2010-04-21 [
2010-04-23 |
2010-04-25 [
2010-04-27 |
2010-07-14 [
2010-07-16 [
2010-07-18 |
2010-07-20 |-
2010-10-12 |
2010-10-14 |
2010-10-16 [
2010-10-18 |
2011-01-12 |

(0) PM, 5
350

2011-01-14 |

2012-10-14 [
2012-10-16 |
2012-10-18 |
2012-10-22
2013-05-29
2013-05-31
2013-06-02 |-
2013-09-25 |-
2013-09-27 |-
2013-09-29
2013-10-04
2013-10-22
2013-10-24
2013-10-26

2011-01-16 [
2012-10-12 |

9
]
=
[}

—=+— Ambient air

300 -

250 -

200 -

150 -

100 +

PM, s concentration (ug m3)

50 =%

—0— Platform

--4-- Tunnel

20
20
20
20
20
20
20
20
20
20
20
20
20

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

o
]
=
(5]

Fig. 3. Temporal variations of PM,, and PM, 5 concentrations at three sampling site during the study period.
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Table 2. Comparison of PM,, and PM, ;s concentrations before and after operation of ventilation and EP.

PM,, (ug/m") PM, 5 (ng/m’)
before operation after operation RE® before operation after operation RE
of EP* of EP (%) of EP of EP (%)
Outdoor 43.4 48.8 —-12.5 28.1 322 —14.5
Subway platform 84.4 68.8 18.4 47.2 36.8 222
Subway tunnel 255.0 175.5 31.2 106.1 71.9 323

“EP=Electrostatic Precipitator
"RE=Reduction Efficiency
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