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Abstract

This study was executed to know the best matrix of photochemical ozone reduction in the
metropolitan area. For this object, we used the OZIPR(Ozone Isopleth Plotting Package for

Research) model for comparing the effectiveness of VOCs and NOx amount variation about the

ozone creation.
Among the various ozone reduction scenarios, 50% reduction of VOCs from organic solvent
and road traffic respectively was the best matrix for ozone reduction.
Although it needs more accurate assessment and confirmation of VOCs and NOx emission
amount data, according to existing data, the control of VOCs is the best way for photochemical

ozone reduction in Seoul.
Key words : OZIPR, Photochemical ozone, VOCs, NOx
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Figure 3. Diurnal variation of VOCs, NOx, CO emission
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Table 1. VOCs source profile fractions
Ener, Non- Ener: Waste
Compound indus%ryy industrial Industr‘ial . transpof:tljon Organif) Roa%dc Non—Boad treatment Natural
combustion®|combustion® et and storeP solvent traffic traffict and disposal? sources*
acetylene 0.00 0.00 0.00 0.00 0.00 0.08 0.08 0.00 0.00
ethane 0.07 0.69 0.69 0.00 0.00 0.03 0.03 0.00 0.00
propane 0.10 0.18 0.18 0.02 0.00 0.07 0.07 0.00 0.00
isobutane 0.27 0.05 0.05 0.18 0.00 0.01 0.01 0.00 0.00
1-butene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
n-butane 0.54 0.05 0.05 0.42 0.00 0.09 0.09 0.00 0.00
cis-2-butene|  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
isopentane 0.00 0.01 0.01 0.20 0.00 0.07 0.07 0.00 0.00
1-pentene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
n-pentane 0.01 0.01 0.01 0.09 0.00 0.03 0.03 0.00 0.00
isoprene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00
n-hexane 0.00 0.00 0.00 0.01 0.00 0.01 0.01 0.00 0.00
benzene 0.00 0.00 0.00 0.01 0.00 0.07 0.07 0.05 0.00
n-heptane 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
toluene 0.00 0.00 0.00 0.01 0.78 0.14 0.14 0.00 0.00
n-octane 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
ethylbenzene| ~ 0.00 0.00 0.00 0.00 0.01 0.02 0.02 0.00 0.00
m,p-xylene|  0.00 0.00 0.00 0.00 0.08 0.07 0.07 0.00 0.00
styrene 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
o-xylene 0.00 0.00 0.00 0.00 0.09 0.04 0.04 0.00 0.00
ethylene 0.00 0.00 0.00 0.00 0.00 0.18 0.18 0.00 0.00
propylene 0.00 0.00 0.00 0.00 0.00 0.03 0.03 0.00 0.00
2methylpentane 0.00 0.00 0.00 0.03 0.00 0.03 0.03 0.00 0.00
3methylpentane 0.00 0.00 0.00 0.01 0.00 0.02 0.02 0.00 0.00
24dimethylpentane 0.00 0.00 0.00 0.00 0.03 0.01 0.01 0.00 0.00
formaldehyde| ~ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.14 0.00
acetaldehyde 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.81 0.00
o TYYFATHC003, W55 L2PYT PG BY T3S AT AT, 1)
bt &4be] 3y $718EHE BT A AuuR(1999)
c 1 71588 (1997), Hi718g ) SRRk
d : TSP AFAQ003), a7 e H=d Wl AL g A7HD

Group 3HCHI Group 4(XYL) 59| H]E&9|
ok 3 AFollA dE= WA EEolA e

Group 5(OLT)2} Group 6(0L2)2] H]&o] =3kom

I tk2-2 2+ Group 7ALD)® Group I(TOL)] &
Al epsith B3 77184 2 E2015eHY HiE
FO| Wstol| whE 27| WheA a2 3 29 A,
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Table 2. VOCs reactivity ratio

Transport i Organic solvent Road traffic Organic solvent 25% | Organic solvent 50%
e Sustiad] Road Road Road Road
Aloft | Surface (Base) 25% 50% 25% 50% traffic traffic traffic traffic
25% 50% 25% 50%
ETH 0.0956 | 0.0956 | 0.0166 | 0.0193 | 0.0230 | 0.0151 | 0.0133 | 0.0178 | 0.0160 | 0.0218 | 0.0202
HC3 0.0629 | 0.0629 | 0.0883 | 0.1025 | 0.1224 | 0.0800 | 0.0699 | 0.0945 | 0.0844 | 0.1155 | 0.1063
HC5 0.0411 | 0.0411 | 0.0968 | 0.1076 | 0.1226 | 0.0887 | 0.0787 | 0.0993 | 0.0887 | 0.1146 | 0.1039
HC8 0.0015 | 0.0015 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
OL2 0.1938 | 0.1938 | 0.0703 | 0.0817 | 0.0975 | 0.0589 | 0.0450 | 0.0696 | 0.0543 | 0.0851 | 0.0684
OLT 0.3692 | 03692 | 0.0423 | 0.0491 | 0.0586 | 0.0354 | 0.0271 | 0.0419 | 0.0326 | 0.0511 | 0.0411
OLI 0.0426 | 0.0426 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
TOL 0.0600 | 0.0600 | 0.5340 | 0.4911 | 0.4317 | 0.5653 | 0.6037 | 0.5229 | 0.5635 | 0.4619 | 0.5024
XYL 0.0189 | 0.0189 | 0.1364 | 0.1308 | 0.1229 | 0.1396 | 0.1434 | 0.1338 | 0.1377 | 0.1255 | 0.1290
HCHO | 0.0085 | 0.0085 | 0.0006 | 0.0007 | 0.0009 | 0.0007 | 0.0008 | 0.0008 | 0.0009 | 0.0010 | 0.0012
ALD 0.0771 | 0.0771 | 0.0037 | 0.0043 | 0.0051 | 0.0040 | 0.0045 | 0.0048 | 0.0054 | 0.0058 | 0.0068
NR 0.0067 | 0.0067 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
ISO 0.0000 | 0.0000 | 0.0111 | 0.0129 | 0.0154 | 0.0122 | 0.0136 | 0.0144 | 0.0164 | 0.0176 | 0.0207
3) 24E|X 0, VOCs, NOx, CO =-E I Tppb, NO 40ppb, NOy= 35ppb.om, 2l A%

L=
AaoA 55 2F 5% % VOCs, NOx,
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ERgt} =3 A AL EE OZIPRO| AAE Ze A

|3kt
m, 2 u} gl p Ak
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@

7, 8%) Aol %i% 1*8 o] VOCs, NOx,
gl SAY st
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Figure 6. Ozone isopleth by organic solvent reduction
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Table 3. Ozone variation according to case

Conc. | Ratio
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(ppb) | (%)
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Road traffic 25% 9 | 141
(VOCs, NOx, CO) 50% 104 | 241
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50% + 25% 60 | 29]
50% + 50% 56 | 33

0O.S + RT(VOCs)
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