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Characteristics of Spatial and Temporal Distribution of VOCs

around Painting Facilities and Roadside Located near
Cheonan Downtown Area
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Abstract  The Republic of Korea has established an air quality monitoring station (AQMS) to manage air quality. Recently,
interest in volatile organic compounds (VOCs) emitted from various industrial processes and automobiles has increased
worldwide, and it can adversely affect human health. Accordingly, in this study, we measured VOCs at areas adjacent to
painting facilities and roadsides in an urban area using a mobile laboratory installed proton transfer reaction time of flight
mass spectrometry (PTR-ToF-MS) for a total of 14 times (M1 to M14) for 3 days. The result showed that the concentration of
VOCs was higher on weekdays than on weekends and that acetone and methanol were the main components of VOCs at
both times. The concentration of benzene was 0.4 ppb, which is below the domestic environmental standard (annual average
of 1.5 ppb). In addition, the concentration of VOCs was higher in the sections of nearby road than near the painting facilities,
indicating that air quality in urban areas may be impacted more strongly by pollutants from vehicles than by pollutants
emitted from workplaces such as painting facilities. Lastly, the study found a stagnant section showing significantly high
concentrations of VOCs, for which urgent measures are required to improve air quality.
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Table 1. PTR-ToF-MS instrument conditions and acquisition method.

Iltems

Contents

Instrument model

PTR-ToF-MS 1000

Chemical ionization H;0" mode
Temperature 60°C
Drift voltage 600 VdC
lon drift tub
on driit tube E/N(electric field) 145 Td(townsend) (1 Td=10""V-cm?)
Drift pressure 2.3 mbar

Mass range
lon extraction rate
Acquisition spectra

Time of flight
mass analyzer

m/z10~m/z 500
80 kHz
Every 1 second (1 hz)
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Table 2. VOCs target compounds of PRT-ToF-MS.
Substance ABB. Formular Protonated BO|I|n°g point Proton affinity
mass (°Q) (kJ/mole)
Methanol MOH CH,O 33.03 64.7 754.3
Acetonitrile AN C,HsN 42.03 81.3~82.1 779.2
Ketene KT C,H,0 43.02 -56.1 8255
Acetaldehyde AA C,H,0 45.03 20.2 768.5
1,3 Butadiene BD C4He 55.05 -4.4 783.4
Acetone ACT C3HeO 59.05 56.1 812
Acetic Acid AAC C,H,0, 61.03 118~119 7837
Isoprene ISP CsHg 69.07 34.1 826.4
Methyl Vinyl Ketone MVK C4HgO 71.05 81.4 834.7
Methyl Ethyl Ketone MEK C4HgO 73.06 79.6 8273
Benzene BZ CeHs 79.05 80.1 7504
Ethyl acetate EA C4Hg0, 89.06 77.1 835.7
Toluene TOL CyHqg 93.06 111 784.3
Styrene STR CgHg 105.07 145 876.2
Xylene XYL CgHio 107.08 1385 796
n-Butyl Acetate nBA CgH 1,0, 117.06 126.1 885.3
Trimethylbenzene TMB CoHyy 121.10 169~171 784
Pinene PN Cioths 137.13 155~156 8395
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Fig. 1. Calibration curves of VOCs.
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Fig. 2. View of Measurement route, windrose and ML.
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Table 3. Summary of measurement schedule for VOCs
monitoring.
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Fig. 3. Average concentration of VOCs emitted at each measurement using ML.
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Table 4. Comparison of the concentration of VOCs measured at each section. (unit: ppb)
M M2 M3 M4 M5 M6 M7 M8 M9  MIO MI1  MI2  MI3  MI4 Mean
[ 211 205 224 196 210 204 242 306 210 189 192 255 317 351 237
I 190 198 234 175 221 208 246 276 264 306 313 309 355 352 261
M 189 191 226 225 241 323 263 321 274 332 354 365 442 381 295
IV 193 207 167 264 234 210 236 275 191 226 255 288 351 407 250
vV 216 188 187 181 206 193 274 231 192 246 256 294 358 444 248
VI 219 233 177 203 196 217 260 328 280 293 341 317 388 314 269
VI 193 199 191 203 203 220 246 318 275 256 396 362 437 208 265
VIl 202 207 220 193 218 236 312 317 326 317 365 373 493 217 285
IX 195 192 446 267 283 308 422 471 1115 666 686 1636 1313 197 585
X 208 204 199 188 212 208 277 383 287 269 320 382 408 192 267
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