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Abstract The northern region of Chungcheongnam-do is located in several large-scale industrial facilities. The region of
Daesan has a large-scale petrochemical complex, accounting for 7.3% of the nation’s total VOCs(volatile organic compounds,
VOCs) emission. In this study, VOCs were measured at 31 locations in the Daesan area using a passive sampler; VOCs
concentration distribution by area and the influence of the different seasons on the VOCs in the area were investigated. The
result of seasonal measurement of VOCs, the highest concentration was measured in winter (18.6 ppb), summer (12.0 ppb),
and spring and autumn (10.5 ppb). Benzene and toluene accounted for 69.1 to 72.7% of the VOCs concentration regardless of
the season. The result of investigating the affected area based on the benzene measurement, high concentrations of VOCs
were identified in a specific area. Although the distance from the pollutant source is important, it was confirmed that the
diffusion depends on the wind direction, wind speed and topography. In order to improve the problems of high-
concentration VOC areas, continuous monitoring and national policies will be required.
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LA 8 AEA F NH; (6389 S7hE AlQlstl F7H&e]
71} =& SF0ltH(NAEL, 2022). VOCs 5 HIZ T}
Ad7713F3HE (volatile organic compounds, ZEdstol, 1, 3FREH AL HtEAd 2 BFE]
VOCs)2 A-fetst 34, stetAlE Az, /A4,  BLOMELHRIE, ol AdR2HER, FREES, 1,2
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Fig. 1. Measurement location of VOCs around petrochemical complex.

Table 1. Measurement period and location of VOCs at each season.

2018 2019
Spring Sumer Fall Winter
Passive sampler 6~13 Mar. 14~20 Jun. 18~24 Oct. 20~26 Feb.
Landfill of Daesan 1~7 Mar. - - -
Mobile Village hall of Daejuk 1-ri 8~14 Mar. - - -
laboratory Dokgot intersection 15~21 Mar.
Han express 15~21 Jun. 19~25 Oct. 16~26 Feb.
F2sto] 39 viEY Ao it RUEHHS ¢33 2.2 Passive Air Sampler
SFRALE. SIFT-MSe]l tieh S ge]et E42 oo PASE o]-&sto] diitdfatetda] ¢l Aol
A dtellA a4 Atk (Hwang et al., 2020; W' VOCs 3HEEE SASHH. Hi71eg 2AdH
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717 QA diibARetetda] QoM S40] o]F  (MOE, 2022), ¥4=24ds 44 e WAe et

o] o, ML AR5 #11510] PASS] =4 o]

B B4 285ty 13 12 pAS 243 ML =
AAHS Yepilon AR &4 dAe 1 13

Zrh

= X9
stel B2, AU 5 F 5714 G5 oz 4
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%ﬂ‘ﬂi‘:ﬂ R ARE A Cs, 1mLe] 302
7t 3% F GC (gas chromatography, GC-2010, Shi-

madzu, Japan)$} FID (flame ionization detector, FID-
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Table 2. Chemical specification of VOC target compounds.

3 MREfSIT| 4 K| VOCso| JriEn £3) o 767

Carcinogen class

NO Substance CAS Mass ABB. Formular
IARC ACGIH
1 Benzene 71-43-2 78.1140 Bz CeHe Group 1 A1l
2 Toluene 108-88-3 92.1410 TOL C;HgO Group 3 A4
3 Ethylbenzene 100-41-4 106.1680 EB CgHyo Group 2B A3
4 m,p,0-Xylene 106-42-3 106.1600 m,p,0-XYL CgHio Group 3 A4
5 Styrene 100-42-5 104.1500 STR CgHg Group 2B A4
#]ARC: International Agency for Research on Cancer
# ACGIH: American Conference of Governmental Industrial Hygienists
2010, Shimadzu, Japan)2 245} T} PASE 427 20 ' i ; T
I Benzene
3 Toluene

skl met AlE
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(W, +2.2x W)
C(ppm or ppb)=———— (1)

rxt
&]7] 4] C= concentration (ppm or ppb)
W, =weight collected on the primary pad cor-
rected for blank (pug or ng)
W, =weight collected on the secondary pad
corrected for blank (pg or ng)
t = time (minutes)

r =Recovery Coefficient (0.97)
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Fig. 2. Summary of VOC compound measured for each sea-
son using PAS.
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Table 3. Concentration of VOCs at each season using PAS
Mobile laboratory
Unit : oob Passive
‘PP sampler Landfill of Village hall of Dokgot Han exoress
Daesan Daejuk 1-ri intersection P
VOCs 10.5 7.1 23 0.9
Sorin Bz 4 2.1 1.1 0.3
I
pring TOL 39 1.1 06 03
T/B 1.0 0.5 0.5 1.0
VOCs 12 23
2018 Sumer B2 33 1.6
TOL 5 0.4
T/B 1.5 0.3
VOCs 10.5 0.5
Fall Bz 28 0.3
TOL 4.8 0.1
T/B 1.7 0.3
VOCs 18.6 29
Bz 7.1 0.8
2019 Wint
inter TOL 6.7 13
T/B 0.9 1.6
#VOCs=BZ+TOL+EB + (m,p,0)XYL+STR
Zo]
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ppb, A2 18.6 ppb= 7FF =2 47|
A= 7d vOoC M= 52 9] - BZ7t 37.8%=
W =& HEE AHA|sH3laL, TOLe] BZE T ozt
L2 37.0%, m,p,0-XYL 10.5% =0 &2 SQl=|Q]c), 11
9] EBO] 9.8%, STR 4.9% =2 & ettt o 54}
7tedolle w483 thEA TOLol ZH7} 41.4%%}
45.9%2 7P =2 HES BN, 1 FE Bzt 24
7} 27.7%%} 26.9%% TOLY} BZ7} AA 74
69.1~72.8% 5 AA|oh= Ao 2 SRIFQITh A&E
2 =4 2ol BZ7} 38.0%% 7HE £2 HES B
1, TOL 36.2%, EB 11.3% =2 247} 4ASH H[&-S
Bt} dubd o g ibdekx] o] ¢ TOLY] 5=7t
=1, BZ3} u]#Fo] m,p,0-XYLO] YEh}= Aoz &
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Fig. 3. Concentration of individual VOC measured at each village.
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