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Concentration of NO2 and SO2 of Bus Terminals in Seoul
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Abstract

In this study, we researched the concentration of nitrogen dioxide(NO,) and sulfur dioxide(SOs) of indoor(waiting
room) and outdoor(place of getting on the bus) at the bus terminals(Kang-Nam, Dong-Seoul and Nam-Bu) in
Seoul to recognize the degree of pollution hy exhaust gas of the diesel engine vehicles, and examine the factor
that might affect air pollution of terminals.

The concentration of NO; and SO, were measured in winter and summer, and the results of the analysis are as
follows:

The mean concentration of NO; was 5749121.8 ppb and the concentration of outdoor with 64.10%:2769 ppb was
significantly higher than the indoor with 508911082 ppb (p<0.05), and the highest with 735412554 pph at
Kang-Nam terminal (p<0.01). The mean concentration of NO: was 62802474 ppb in winter and 52.19+£17.50 ppb
in summer, and had a not statistical difference.

The mean concentration of SO: was 31.71 +.873 ppb and the concentration of outdoor with 31.04+8.89 ppbh was
similar to the indoor with 32.39 +870 ppb, and the highest with 3257 +901 ppb at Dong-Seoul terminal (p<0.05).
The mean concentration of SO: in winter with 39671410 ppb was significantly higher than in summer with 23.76
261 ppb (<001
The concentration of outdoor NO; at Kang-Nam terminal was 104.84 ppb in winter and 81.20 ppb in summer,
and had a statistical difference compared with the concentration of indeor NO; at Dong-Seoul and Nam-Bu
terminals.

The concentrations of ndoor NO; and SO; were higher than that of outdoor at Kang-Nam and Dong-Seoul
terminals, but on the contrary, lower than that of outdoor at Nam~Bu terminal.

The concentration of NO; and SO; at Nam-Bu terminal were lower than those at Kang-Nam and Dong-Seoul
terminals. While the concentration of SOz show the large difference between winter and summer. that of NO; does
not.
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_Table 1. The characteristics of terminals
Terminals
Characteristic :
No. of moving hus ‘
{ fday) S o T
No. of restaurant in

‘Kang-Nam Dong-Seoul Nam-Bu

wall” - room ‘ z 3 2
No. of fan 50 100 50
Open space of waiting ) P ‘

room( ) 4 42 66

T Closed  Closed  Open

Type of building fypes type+ typext

* Closed typel #4& 7&) : ’”g’»#oi Aofrf H¥ Kol FYof
e glo] fFY Fo9 552 Wefal b Rz

** Open typel W9 Fi0)
ol glof $1ot -
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Diamin©] $1419d, Sulfamic Acid % 22} &8ty [op0 2
H & air sampler(Gilian : PN 800608)% Az stof o
0.4¢/min® %% 3083 FUaguh sniHe 4%
Saltzman'8™ (Methods of Air Sampling and Analysis.
A6 Fajo] A4H FABTAUV-Vishe Spectrophotoneter
Milton Roy, Spectronic 601, USA)E o] $5t9 550nmol
A A3

SO air sampler(Gilian :© P/N 0B E o] &3la] =
78 P 05€/min°] THoR FrAOMe Adats

2 ZE[TCMDol F544 3087 T8930 R
& BepAday® (Methods of Air Sampling and

Analysis, 74A)] =3to] zbe) 4l
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Table 2. Concentration' Mean *S.D.} of NO» at each termingls by site

B , ‘ (wut * pph)
Site Kang-Nam Dong-Seoul Nam-~Bu Total
Indoor 54.06 £10.36 56.19+12.28 4342+ 6.12 50.89110.92
Outdoor 937.02i26.756** 52.11113.68 47.16*21.45 64.10 1‘72'7.69*
Total 73.54 1255444 53.65*12.66 456911536 57.49*21.86

* 0 p<Odb, »x o p<00! (compared with indoor)
## © p<O0I (compared with Dong-Seoul or Nern-Bu terminal)
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Table 3. Concentration of NQz at each terminals by season

_ Season |  Kang-Nam | Dong-Seoul |  Nam-Bu | Total
Winter | 8138+2840 | 57341420 . 49.66+1940  6280+2474
e T — e ,A’ e s S v . L .
 6670%2123 | 4996%1051 | 4092+ 9.42 52.19+17.50

Summer
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Table 4. Concentration of SO at each terminals by site

.
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A9 7| AF oldstdAd Hit FEE 196 14
o] 328 ppb, 8¥o] 285 pphE FH7l A Fob FA}
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oo 2t HAgudelM e olitatAL FEe] W %

2. 8vidd A -9 o A ol3bvba
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Zt Hojde] Auieh AdelM e ofgibts FxE
g Ask= Table 49 2o AHHozE A4
32394870 ppb, 297}t 31041889 ppbe WK FX
E Jehiglod, Hulddzs dRErdo] 29731884
ppbE ZdE)del 3284485 ppb, FA&E|ude
32571901 ppbrrh H9JahA wattkp<005). 3/ Hol
o] B ofgibrta ¥R 31711873 ppbEA £
yzb o787 (7R Ay, 19619 d4%d 0
ppbE o ZAEE Aoz vEhgTh

7 gojdd 4719 s+4719 of A ¥ EE
2% Fie Table 59 2ok WAHozE 477
39671410 ppbZ 314719l 23761261 pphRtt FAE
Hog FAstA ¥ FEE el thp<0.01).

Hojddz ugd 4 349 gold 25 374
FAFA & 2 E Rz, p<00l).

. o ] ' (unit : ppb)
Site ‘Kang-Nam Dong-Seoul - Nam-Bu ‘ - Total
Indoor v 34.80+ 899 3295+ 843 2942+ 895 | 3239+ 870
Outd(;Or 3087+t 821 32.19+10.12 30.05& 934 31.04+ 889
Total | 32.é4f 8:56* 3257+t 9.01x 2973 % 8_784 31.71 iir 873

* . p<Q.05 (compared with Nam-Bu terminal)
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Table 5. Concentration of SOz at each terminals by season

e e e it ppb)
Season | Kang Nam | Dong-Seoul Nam-Bu ‘ Total
Winter  4027£494%x | 4064463+ 38 10+2 27** ‘ 39.67L4.10%+
Summer 2540251 | 2450t1.88 © 2137155 1 2376261

* [ p<001 (combared with sumrﬁer)
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Table 6. Indoor and outdoor concentration of SO» and NO» by season at Kang-Nam termingl

(urut © ppb)
Indoor Outdoor
Pollutants :  Season _ '
! Mean*TS.D. Range Mean * S.D. Range

Winter | 57.93%11.06 @ 4853~72.83 104.84 * 17.00% 86.88~127.11

NO2 : - ‘
Summer - 50.19+9.38 39.49~61.26 81.20* 17.95+ 64.74~104.58
Winter 4247525 35.51 ~16.63 38.07+1.01 32.78~ 4263

SO

Summer 27.13+11.99* 25.32~29.78 23.68%1.66 21.57~ 2562

* | p<005, compared with outdoor ( Mann-Whitney test)
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Fig I NOv concentration of indoor and outdoor by
season al Kang-Nam terminal
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Table 7 Indoor and outdoor concentration o SO and NO; by season at Dong-Seoul terminal

(unit © ppb)
Indoor Qutdoor
Pollutants Season - : e Co -
Mean Range Mean Range
Winter . 58.23*16.30 40.46~79. 98 56 46t 14. 25 37.10~70.69
Summer 52.16£7.87 43.57~59. 78 47 71+ 13 53 28.15~59.26
Winter 40.76 t1.07 39.96~42.34 4053* 699 33.30~49.29
SO: : : -
Summer  2515% 1.48 2387~2679 23.85F 2.21 21.54~26.48
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Table 8 Indoor and outdoor concentration of SOz and NO: by season at Nam-Bu terminal

ST S (uriit : ppb) .
Indoor Outdoor
Pollutants | Season —e e oy : s e
| Mean Range Mean Range
Winter 46.50+7.65 37.81~55.20 - 52.81 2817 26.46~84.98
NOZ — R — - o - - - - - e e e
Summer I 4033+1.83 3B12~4254 - 41.50*+13.96 22.47~53.15
Winter . 3776+100 ¢ 3688~3863 3845* 328 3551~42.34
S@ — e — U S - - . — — . - [ e s
‘ Summer 21.09+0.73 20.19~2198 2165t 220 19.83~24.79
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