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Abstract

This study was undertaken to understand the characteristics of volatile organic
compounds(VOCs) as ozone precursors during high ozone episodes in Seoul between
2003 and 2005. The VOCs concentration distribution, photochemical ozone creation
potential(POCP) and nitrogen oxides(NOx/VOCs) limited area were evaluated based on
air quality and meteorological data measured at 3 photochemical assessment monitoring
stations, which are Bangyee, Hwagok and Seongsoo. The results were as follows.

1. The VOCs concentration at Seongsoo was several times higher than those at the
other stations, followed by Hwagok and Bangyee. The highest yearly trend was
in 2004, with Hwagok, and Bangyee showing increasing trends while Seongsoo
showed a distinct decreasinge trend. especially for ethylbenzene, and toluene of
the Aroma tic series.

2. Of the measured items, the aromatic series had the highest concentrations,
followed by alkane, alkyne and alkene series in that order. Of the aromatic
series, toluene, m/p-xylene and ethyl benzene exhibited high concentrations. Of
the alkanes, propane, n-butane and iso-pentane, having low molecular weights,
exhibited high concentrations.

3. The Aromatic series POCP accounted for more than 70% at Seongsoo due to
the surrounding gas stations, with facilities that used solvents exhibiting a
distinct decreasing trend. At both Bangyee and Hwagok, the POCP of alkane
series having low molecular weights, such as n-butane, ethane and iso-pentane,

were higher than at Seongsoo.
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4. At the evaluation of limited area of NOx and VOCs, it was identified that the
limited area had moved Hwagok and Bangye tended to move from VOC limited
area to the middle area of VOCs limited and NOx limited gradually, while
Seongsoo tended to move from NOx limited area to the middle area of VOCs

limited and NOx limited gradually.

Key words : VOCs, NOx, POCP

M

rHu

394357 3keHE-(Volatile Organic Compounds,
VOCs)2 A2Atsks 53 Fwaubgol #ofst
o 22t)7] LAEH oF To| Biksty Abg)
2S JAsle ATEAR F8ss Joz o4y

Aol bt A2t}

it}

=l
ol
i
oX
o
N
tol,
]
it}
i3
=
ok

Aol AgH 0FE Fro AYS
3t 7H Fo% FAZ giFE I QD).

53] VOCs & W s3t&Ey d=20% 5%
B I AAE s 548 7HAa o] AHA
o7 WM AAHE FEAS T A F
of @ &7 Rl dFE vHm Y= Aoz
Bl A Qlvh(2). SuEA gl a1 A9
SARTE BE Gl oot F3lE wheAde] &
EA o] th71d W 28 AAEe ATER
ZA A} g7 A E] Fsfe 4 AP
A Al FalE Yg3la ATh(3)

m o A= ol 80l HE Emission Inven-
tory®] A4, 874 di7] SAAY As, 1 HA
i o]27] 7HA| ofF e AFE st 3l
o =) VOC A= 199093 2458 o]FoA
om, 27| A 47 F odld F= BTEX
(benzene, toluene, ethylbenze, xylene) & ¢
5oaked dig dh FAEHNeH, HE 5o
= gt o oigk A5t FIEHA oY
Mo 2 dagt F7|ke] VOCsY % ¥F
L S 34 B3 A8r) Aled AHlE =
] g2 gkl AAA FaE ATH4~8).

7 o7 VOCs9| 9lsid w7t 2 A
© 971 AEH 0w A% VOCs9 7
5 SR7} dAxofof s o]E FA AR A
A Aot #ES S VOCsHlEd, 294

= F3EAT A, wol, sk A9
2003014 200537b4] 3dzte] SAHANE FA
o7 BAsglon] ApEHe Aojel AxH oF
TE A FEE 9% 712 AFE ST
EH U
1. 58 X[® 4 &8
ZAAALE gAY B33 AT F §54
g Ve R Y AFSAR(ETIANY), T
2 ZALCEAAY), FAFAHR(FAANY), ol
SAR(FIAD) 2 AAAT. A W9l
20033914 2005 37H4] 5LlA 9€e] 7t F
Ak oF THAVIY oA5H ARE o439
o 2 5 N7 2F 57} 60 ppbolAtol
9S 1FE oF AR sty 9% A7t
o

[
w
!
—
-3
>
o

dae] A BE E % A5

B 2AaE 7 FAAGINH FAAG0R
AE 2 9131(9), 200m Agld] HE 4344 =2
7t glom, Axstel At 5%, 15% ofstErt 9l
2ol AEAY, AEA QA Tk F
4 34 5 2FE 3 Fol A ek B
ZAat $EAYG] FAAG0R Fulo] AYF
8, 23 e Sebie] glon $8 g4l
2ol o 200m Aol 1xsha

32,
o2 9
N

R

off!

)

©

N
N
>
o,
B

fot
o
=
i
rr
Jim
o,
o
=



2. &8 4

SRS 7] 9 AREE FJH AH, A=
SN T gEgFsle], atYs 2Es
o]43Fo] AUTO Gas Chromatograptyol 2|3}
FAOPEEAQ 5659 I FrlsES
sto] FIDE AZ3FTH10).

Fig. 1. The location of VOCs monitoring stations.
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Table 1. The analytical conditions of automatic thermal desorber(ATD)/GC

ATD-400
Oven Temp. 100C Split(inlet) no(zero)
Cycle Time 60 min Min psi 42 psi
Trap Low Temp. -15C STD Inj. Time 40 min
Trap High Temp. 325 Nafion Drier Flow 250 mL/min
GC/FID
Oven Temp. (intitial) 46°C(hold : 10 min) Oven Temp.(final) 170C
Detector Temp.(1) 250C Detector Temp.(2) 250C
Midpoint Pressure 17psi Column flow 1.8 mL/min
Column Type Alumina PLOT(0.32 mn x 50 m), BP-1(0.32 mn x 50 m x 1 zm)
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Table 2. Most abundant VOCs by monitoring station

& Aol BHYTHE 3).

Monitoring station

Order
Bangyee Hwagok Seongsoo
2003 2004 2005 2003 2004 2005 2003 2004 2005
1 Toluene Toluene Toluene Toluene Toluene Toluene Toluene Toluene Toluene
0.0324 0.0460 0.0328 0.0404 0.09274 0.0408 0.4144 0.3918 0.1824
m/pxylene iso-pentane n-butane m/pxylene  m/pxylene m/p-xylene ethylbenzene ethylbenzene m/p-xylene
2 0.0077 0.0274 0.0098 0.0153 0.0221 0.0119 0.2471 0.0634 0.0228
3 propane m/p-Xylene  propane propane ethane ethane m/p-Xylene  m/p-Xylene Z]ettilgelcyclop
0.0077 0.0181 0.009 0.0083 0.0100 0.0112 0.1559 0.0630 0.0191
4 iso-pentane n-butane iso-pentane  n-butane n-butane n-butane o-xylene erlletta}gicyclop n-hexane
0.0062 0.0098 0.0077 0.0076 0.0099 0.0093 0.0522 0.0340 0.0170
methylcyclope
5 n-butane o-xylene m/pxylene  ethane propane propane itane o-xylene propane
0.0062 0.0092 0.0073 0.0071 0.0098 0.0081 0.0287 0.0258 0.0128
6  ethane ethylbenzene iso-butane ethylbenzene ethylbenzene ethylbenzene propane n-hexane  n-butane
0.0038 0.0080 0.0048 0.0068 0.0092 0.0072 0.0279 0.0254 0.0120
7 ethylbenzene propane ethane o-xylene iso-pentane  iso-pentane n-hexane n-decane ethylbenzene
0.0036 0.0080 0.0059 0.0056 0.0083 0.0057 0.0251 0.0228 0.0101
8  iso-butane methylcyclope ethylbenzene  ethylene o-xylene methyleyclo n-butane propane Z-methylpent
ntane pentane ane
0.0034 0.0058 0.0054 0.0048 0.0077 0.0053 0.0250 0.0196 0.0084
9 benzene n-octane n-pentane n-decan n-hexane iso-butane 1.2 4-trimethy n-butane iso-pentane
Ibenzene
0.0032 0.0045 0.00340. 0.0041 0.0058 0.0048 0.0163 0.0174 0.0083
10 n-pentane n-heptane  o-xylene iso-butane  iso-butane  o-xylen iso-pentane  iso-pentane o-xylene
0.0031 0.0045 0.0026 0.0040 0.0056 0.0047 0.0149 0.0161 0.0082
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Table 3. The distribution of most abundant VOCs with POCP by monitoring station

Hawgok Bangyee Seongsoo
2003 2004 2005 2003 2004 2005 2003 2004 2005
Or- Distr Distri Dist Distri Distri Distri Distri Distri Distri
der Item 1bu Item bu Ite "Tb“ [tem bu [tem bu Item bu [tem bu [tem bu Item bu
tion tion tion tion tion tion tion tion tion
(%) (%) (%) (%) (%) (%) (%) (%) (%)
1 toluene 24.6 toluene 40.7 toluene 30.9 toluene 31.97 toluene 22.36 toluene 24.6 toluene 28.9 toluene 40.26 toluene 44.7
e e e e e m,p- ethylben e e
2 xylene 185 xylene 1851 xylene 16.6 xylene 15.16 xylene 17.56 P 13.9 v 21.72 xylene 12.87 xylene 11.1
xylene zene
. 1,2,4-tr
1.2, 4-tri ethylbenz - o
3 methylbe 591 ene 4.6 CUVIDRZ g ethvlben o lene 607 mbutane 552 TPV g1 g5 VI g gq Mmethil g0
ene zene ne nzene benze
nzene
ne
g cthotben g oxylene s dene 48 owlene 333 S 5o ehYbER g3 e 496 O gy cthvlbe g
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evlen 1,2 4-tri 1,2 4-trim 1,2 4-tri thylb 1,2, 4-tri 1,2,4-tri 1.2.4tr ohex
5 T 461 methylbe 239 ethylbenz 3.02 methylbe 285 ° " 488 methylb 465 methylb 324 imethyl 316 " 319
nzene ene nzene enzene enzene benzene
n-decane n-butane L24r methyle n-deca
6 3.13 2.23  ethylene 2.64 n-butane 2.78 imethyl 2.57 propane 3.41 yclopent 1.66 2.96 o-xylene 2.75
benzene ane ne
L2, n- iso-pent methyle 11n?ea;ml
7 methylbe 3.09 n-hexane 1.91 n-decane 1.92 propane 2.64 2.46 P 3.09 n-decane 1.35 yclopen 2.90 Yoo
octane ane benze
nzene tane
ne
1,3,5-tri 1,2,3-tri isopent . 1,3,5-tri 1.2,3tr e
8 methylbe 2.77 methylbe 1.66 isopentane 175 Lo ° 262 237 oxylene 278 methyl 1.33 imethyl 2.82 oo 1.97
ne heptane ne
nzene nzene benzene benzene
g mbutane o g IOPENA 5 L ine 155 wpetane 175 doprene 231 SUPUE ggp W qgp munde g munde o
ne ne hexane cane cane
10 PrOPANC g qp PTOPANC 43 phexame 1.45 isoprene 170 nbutane 2.18 PN 179 methylh 119 "o 177 MMV
ne ne benze
enzene e

) Method for the degree and ratio of POCP the
(Molecular Weight/22.4 m') X POCP index the ratio of POCP =

- 322

degree of POCP

concentration of each VOC(ppbC) X
(POCP for each VOC/sum of POCP) X 100
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