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Study on the Estimation for the Contribution of VOCs and Nitric Oxides in
Creating Photochemical Ozone
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Abstract

The fifty six components of volatile organic compounds (VOCs) were continuously measured by the hour to see

the distribution of its concentration and the ozone creating contribution of nitric oxides and VOCs in Gamjeon Odor
and VOCs Monitoring Network from April to September, 2008. Aromatics occupied 51.3% of VOCs and paraffins,
alkanes and olefins came in order. The monthly concentration of VOCs in Gamjeon was high in July and low in

September. As for hourly concentration of ozone and nitric oxides, ozone started to increase since 10am having the

highest in the daytime, and nitric oxides had the different trend from that of ozone, showing the lowest in the

daytime. The photochemical ozone creating potentials (POCPs) of toluene, propane, m/p-xylene, ethylbenzene, and
1,2 4-trimethylbenzene were 30.6%, 10.2%, 9.4%, 7.4% and 5.2% respectively. These five components occupied 62.8% of
total POCPs, which means they contributed to the ozone creation mainly. Related with the ozone creating

contribution, the ratio of VOCs to NOx was generally under 6 occupied 72.0%, which came under the area coexisting

the limit of VOCs
the reduction of ozone.

Therefore it is thought that the management of emission source of VOCs is very important for
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Fig. 1. The creation and extinction of Ozone
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Table 1, The analytical conditions of Automatic thermal deserver(ATD)/GC for VOCs
GC Conditions FID Conditions TD Conditions
BP1(50m X 0.32mm X Sum) Detector . . . _ .
Dual Column PLOT(50m X 0.32mm X 5um) tenp. 250 Sampling flow (Adsorption) 50mi/min
Column flow 2.0ml/min Flow rate Air=300 Sampling temp 20
. ml/min (Adsorption)
» (ml/min) F12=30.0 )
Initial temp. 45 nl /mifl Desorption temp. 300C
. o . He . . -
Final temp. 200C Carrier gas (18.8psi) Desorption time 15min
Initial time 15min ~ Desorption flow 20ml/min
AEAANE © 208
Final time Smin GIEZ : 1D Split Ratio 10:1
EAARE 57 8%
Ramp rate 4C/min
. molefin
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Fig. 2. The monthly variation of VOCs in ambient air, Apr.~Sep. 2008.
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Fig. 4. The diurnal variation of NOx and O3 concentration

VOCs s 720 7 =4 Yelka Fig. 3olA ¢t
2ol NO2%EEE 490 =3 8¥€o] 714 wgton o2
T TS 590 A 4€0] A SHENY F
2134 LA P e

(e}
T L R R =
q RE 790] 7W S el o= 1l
% %%E% 10A] o] %

of 5t Ajztow 7 Ml Aol oJste] F3he} nbs
o] e FH A AbshEe] o2 fHAshe Wb

] <
o] Aol gste] W Alztolel HAE UER
Aol HAAE eI

REYY 7[0= 7t
POCPE i8¢ VOCs 7|9% 37}

o] glEEo R o]Fojxl VOCst sfetdd= §hg
3 W odjEgo] Aolsith whEbA VOCs glEEasE oF
A3 7EE AbEstaL VolErt B2 FEEe] WES
Ao ® ARtebH GE&A o eEAAEE AT A
t}. Kowk and Atkinson(1995)% VOCs 3}e-5'd OH<}

o WS ;Y wHY AHREER AASKIH
(Seinfield and Pandis, 1998). Z12i4} VOCs2| 33}shit

< getAlel i VOCs 818t 1moled Ak
°1L QFES ool t=ZE=RE OH9el WAt R
VOCs? &4 7192 s Ags] 371 5 glck o]
Carter et al.(1995)+ 7=} B8 ol&34 VOCssgt
FTHZ AR sk AT F e A oEFS At
11 ©]E MIR Maximum Incremental Reactivity) ® ™™
stal e FAA o] HER ARESIGITE ofg] A9 o
TAIZE A3t QlojA e W & AFEA] FAE
olFo] T FHdAM= 4-6U7F VOCssshgH=z Al

0

1[‘



A= &S AHESITE Derwent  and  Jenkin,
1991), 183l ethylene® =S 7]Fo2 € 3}
kg o TS EFgste] POCP (Photochemical
Ozone Creation Potential) 2h= =4 7|9 % JAAE
EE3tHDerwent, 1996) 7HE  VOCse POCP&=
Table 28} 7t}

POCPE 1E3st 2EAA7IAE H7he 5670 &5 A
AE 10007 3RS u 7

o] 7lojsk= &S WUt
st ZoR HE SHAA FAT VOCs A=
5e4 ¢} o] toluene®] 30.6%%= 7Fd =3kom th& o
%  propane, m/p—xylene, ethylbenzene, 1,2,4—
trimethylbenzene®] 7+t 10.2%, 9.4%, 7.4%, 5.2%=
=9ttt Toluene> POCPA|<=7} 55% H|wZ wou) tff
7] & 49 Ut e EARET askol7] wliel 7|
ALe 7R =A F7EA 39 57HA =48] 7
7} A e 62.8%%E thE 42 V|olERT BlaA &S
Ao yeytorn 53] 7HdselM= POCP7F 12002
LFEAAEO] T 1,2, 4—trimethylbenzene®] 0.2ppb® %
A HAEEA AN FBYR7=A AtE
e S 5Fe B4 e dist #eElrt o] Fof
Ao} & Ao WAlr},

A% F7tellA A9l 32%F<] VOCs7F A4 VOCs &
97.6%%= ZAFEo] UHA] 147] VOCs&d 9 @&
7190&2 vm| g 2o R A QI

AL R7IsE o A&ASHE (VOCs/NOx) o &%t

185

At oz AdEA 9tk VOCs FE7F a1 NOx
el AE VOCse w57t #Aastd o2
o Holn o]fl #HE VOCs—
shgolegtar o} Hit® VOCs H%7F %1 NOx
A= NOxe s=7F #HaTsE 0FE
sk o)yl #74S NOx—limited #7d]gk
st} wheEb VOCs/NOx 1|7} 40]3tod VOCs &%
H NOx 555 A7 A7]= Zlo] 9&A7
AT L=, 2001).
= AAE ofF 49 VOCs FA%e
VOCs/NOxHE  ZAbet Ay Hav)s 7.301%10H
VOCs/NOxH|7} 6v]RFe] 40.3%, 6~10AF17F 42.1%=
AdEA el VOCs/NOxH|ZF 20)7¢ellA] 100187t diF-
oz FAME T

APt aEle A oAl 9] VOCs/NOxH]= 1)
AHE A5 & 4 s Foe AxkE &g st} wehA
27 6AFE 9A7EA2] VOCs/NOxH]:= Fig. 69 1
At 22 FelE JERNGITE VOCs/NOxH] 7} 6wulgto] =}
Agh= wjgo] 72.0%% YERYo] VOCs—limited 7]
e A oE YeRa gity Tl wAE=
5 %5k 50ppb o A9
VOCs/NOxH& ZAFs A¥l= Fig. 79 #5 1319 2tk

VOCs/NOxH]7} 10w|RFe] 2FA]8k= H]&©°] 83.4%%
LER 9o eFo] eFAI el LA o} A
ZHd 9] VOCs/NOxHE ZAFsH A7} Fig. 79 $51H7
2ol it 5.8& YeERG e 10m|Rke] XpA|ek= H]E©|

o O

A %3e]

s

BIATASS

B7HAAE) 89.0% % UERo] e5of WA= ek 2] o]
= =15 =] =] = o = &) >~
7152 VOCsg NOxell 98] e&FwrF Waldtth= VOCsT7FR Q1she] Ay s 2198 o & 4= 9ok
35.0
30.6
30.0 ]
25.0
20.0
R
15.0
10.29'4
10.0 7.4
5.2
4.5
5.0 3‘626
62322191817
HHHHHH l16131311100908070'706060-505050.504040404
0.0 L L L L L L L "_H—H—H—H—H—"—H—“—H—H—H—H—H—w—w—w—w—m—m—m—u—u—u—‘
. o) @ @ @ @ @ @ c @ @ @ @ @ [} @ @ [} @ @ @ o) o) @ @ @ @ @ @ @ @ @ @
2 g 2 g2 2 2 2 5 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
s 8 2 8§ R £ &£ 8 £ 8 &£ &£ ¢ g 8§ &£ 5 £ £ ¢ 5 & 28 8 £ 28 g 2 ¢
e & ¥ g g X Wwd g g g e 2 s g2 g e g 2§ g g 5 Q § 5 o YL
2 = 3 = ° c g o 2 L & & 5 2 o2 o3 LT za g2 3 3 = < z z
E £ = S L L 3 g - i S £ = 3 3
w [} [}
£ s z e 5 ° g E T T
= £ o = = [sr] o
T 3 T
N = 0 @
o @ o

Fig. 5. Distribution using POCP of target VOCs,
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Table 2. Photochemical ozone creation potentials(POCP) of target VOCs as ozone precursors listed in the

USA and UK
No. VOCs POCP No. VOCs POCP No. VOCs POCP
1 Ethylene 100 20 2-Methylpentane 50 39 Ethylbenzene 60
2 Acetylene 15 21 3-Methylpentane 45 40 m-Xylene 95
3 Ethane 10 22 1-Hexene 50 41 p-Xylene 95
4 Propylene 105 23 n-Hexane 40 42 Styrene 60
5 Propane 40 24 Methylcyclopentane 50 43 o-Xylene 65
6 Isobutane 30 25 2,4-Dimethylpentane 55 44 n-Nonane 45
7 1-Butene 95 26 Benzene 20 45 Isopropylbenzene 55
8 n-Butane 40 27 Cyclohexane 25 46 n-Propylbenzene 50
9 trans-2-Butene 100 28 2-Methylhexane 50 47 m-Ethyltoluene 80
10 cis-2-Butene 100 29 3-Methylhexane 50 48 p-Ethyltoluene 75
11 Isopentnae 30 30 2,3-Dimethylpentane 50 49 1,3,5-Trimethylbenzene 115
12 1-Pentene 70 31 2,2 4-Trimethylpentane 60 50 o-Ethyltoluene 65
13 n-Pentane 40 32 n-Heptane 55 51 1,2, 4-Trimethylbenzene 120
14 Isoprene 100 33 Methylcyclohexane 50 52 n-Decane 45
15 trans-2-Pentene 95 34 ,3,4-Trimethylpentane 60 53 1,2,3-Trimethylbenzene 115
16 cis-2-Pentene 95 35 Toluene 55 54 m-Diethylbenzene 65
17 2,2-Dimethylbutane 25 36 2-Methylheptane 45 55 p-Diethlybenzene 65
18 Cyclopentane 50 37 3-Methylheptane 40 56 n-Undecane 40
19 2,3-Dimethylbutane 40 38 n-Octane 50 57 n-Dodecane 45
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Fig. 6. VOCs/NOx Ratios of Apr.~Sep. 2008 in Gamjeon
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Fig. 7. VOCs/NOx Ratios of Apr.~Sep. 2008 in Gamjeon(more than 50ppb)
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