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A Comparative Study on PM,, Source Contributions in

a Seoul Metropolitan Subway Station Before/After
Installing Platform Screen Doors
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Abstract

Almost five million citizens a day are using subways as a means of traffic communication in the Seoul metropoli-
tan. As the subway system is typically a closed environment, indoor air pollution problems frequently occurs and
passengers complain of mal-health impact. Especially PM,, is well known as one of the mgjor pollutants in subway
indoor environments. The purpose of this study was to compare the indoor air quality in terms of PM,, and to quan-
titatively compare its source contributions in a Seoul subway platform before and after installing platform screen
doors(PSD).

PM,, samples were collected on the J station platform of Subway Line 7 in Seoul metropolitan area from Jun.
12, 2008 to Jan. 12, 2009. The samples collected on membrane filters using PM,, mini-volume portable samplers
were then analyzed for trace metals and solubleions. A total of 18 chemical species(Ba, Mn, Cr, Cd, Si, Fe, Ni, Al,
Cu, Pb, Ti, Na*, NH,*, K*, Mg**, C&?*, Cl7, and SO,%") were analyzed by using an ICP-AES and an |C after per-
forming proper pre-treatments of each sample filter. Based on the chemical information, positive matrix factorization
(PMF) model was applied to identify the source of particulate matters. PM,, for the station was characterized by three
sources such as ferrous related source, soil and road dust related source, and fine secondary aerosol source. After
installing PSD, the average PM,, concentration was decreased by 20.5% during the study periods. Especialy the
contribution of the ferrous related source emitted during train service in atunnel route was decreased from 59.1%
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to 43.8% since both platform and tunnel areas were completely blocked by screen doors. However, the contribution
of the fine secondary aerosol source emitted from various outside combustion activities was increased from 14.8%
t0 29.9% presumably due to ill-managed ventilation system and confined platform space.

Key words: Subway, Platform screen doors(PSD), Positive matrix factorization (PMF), Source contribution, Indoor

Air Quality
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Table 1. A statistical summary of PM;, concentration in a subway platform before and after installing PSD and outdoor.

PM o (Lg/m?°)
Site Sampling period =
No. of sample Mean SD Range
Beforeinstalling PSD
1 152. 2.7 .1~ 234,

Subway platform (June 12~ Sep. 24, 2008) 05 52.9 3 68.1~234.9
(Jstation, Line 7) After installing PSD

(Sep. 25, 2008~ Jan. 12, 2009) 110 1215 275 65.2~212.2
Outdoor (Air pollution June 12~ Sep. 24, 2008 105 40.6 24.6 12.0~142.4
monitoring site, Myeonmok) Sep. 25, 2008~ Jan. 12, 2009 110 50.9 25.3 17.3~129.6

A7) 978817 A 269 A5
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Fig. 2. Comparisons of number of frequency for the range of PM,, concentration at the subway platform by installing PSD.
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Table 2. A statistical summary for input data of PM,, and
18 chemical species used in PMF analysis.

Species Fraction of Arithmetic Standard
*BDL values  mean(ug/m’)  deviation (ug/m°)

PM 4 0 149.56 32.16

Na* 0 0.4288 0.5012
NH,* 0 1.7298 1.9462
K* 0 0.2061 0.1095
Mg?* 0 0.1060 0.0698
cat 0 0.3983 0.2464
cl- 0.103 0.1944 0.1998
SO, 0 1.1151 1.1713
Ba 0 0.0310 0.0261
Mn 0 0.0373 0.0137
Cr 0 0.0066 0.0088
Cd 0 0.0039 0.0028
Si 0 0.1735 0.0590
Fe 0 5.1445 1.9928
Ni 0 0.0109 0.0284
Al 0 0.1050 0.0341
Cu 0 0.0398 0.0166
Pb 0.103 0.0041 0.0030
Ti 0 0.0142 0.0108

Notes: BDL stands for below detection limit
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