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Abstract

The Air pollution monitoring by altitude of industrial complexes in Busan was investigated by using

drone. The fine dust was measured using drone, gas was collected and analyzed by SIFT-MS. The

results were as follows.

L.

As a result of analyzing 84 types of SIFT-MS, industrial complexes were about 2 times as high
as green areas and 1.4 times higher than commercial areas.

Aromatic, epoxide and ketone groups were relatively high in Noksan national industrial area.
Alkane, alcohol and inorganic groups were relatively high in Shinpyeong-Jangrim general
industrial complex.

In case of the aromatic compounds, the SOA(Secondary Organic Aerosol) and the OFP(Ozone
Formation Potential) are high. Therefore, continued emission management is required to reduce
ozone and fine particle precursor.

The air pollution measurement using drone on the ground was abouet + 5% more error than
direct measurement methods.

As the altitude increased, the concentration of air pollutants has decreased and the
concentration was increased in the temperature inversion.

. The gaseous pollutants were affected by the downflow of drone propellers, and the altitude of

10m was the optimal point. Particulate pollutants were more affected by drone than gaseous
pollutants and the altitude of 30m was the optimal point.

In this study, the optimal altitude was confirmed when checking air pollutants in industrial
complexes using drone. In the future, more studies on various pollutants will be needed.
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Fig. 1. Location of drone monitoring sites at Busan.

Table 1. Weather mean conditions during air monitoring date.
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Fig. 2. Drone equipped with an air quality monitoring system.
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Table 2. Concentration of VOCs and odorous compounds in industrial complexes.

Industrial complex

Commercial area

Green area

Group Compounds (ppb) ; ;
Noksan Shlnpyepng Internatlonal. Silla-University
-Jangrim |passenger terminal
methyl chloride 0.698 0.621 0.732 0.436
alkane
methyl bromide 1.154 0.92 0.619 0.49




continued table 2

Al 3 O7|eFEY X SYof| B AR 5

Industrial complex Commercial area | Green area
Group Compounds (ppb) Noksan Shinpyepng International_ Silla-University
-Jangrim passenger terminal
ethyl chloride+phosgene 1.204 3.235 1.659 0.446
methyl iodide 2.445 3.229 2.267 1.082
1.1-dichloroethane 0.549 1.648 0.536 0.107
chloroform+methylen
chloride+1.1.2.2-tetrachloroethane 3.381 1.45 2.505 0.953
hexane 6.74 17.312 6.264 1.73
alkane 1.1.1-trichloroethane 0.269 0.235 0.201 0.099
carbon tetrachloride 0.026 0.174 0.006 0.011
1.2-dichloroethane+vinyl chloride 0.244 0.597 0.27 0.136
isooctane 0.836 0.568 0.775 0.178
1.2-dibromoethane 0.024 0.03 0.011 0.008
2-nitropropane 0.107 0.067 0.08 0.007
1.2-dibromo-3-chloropropane 0 0 0 0
1.3-butadiene 0.033 0.04 0.048 0.04
1.1-dichloroethene 0.773 0.576 0.561 0.288
alkene allyl chloride 0.57 0.397 0.44 0.177
(Z)-1.3-dichloropropene 0.126 0.31 0.145 0.052
trichloroethylene 0.037 0.022 0.02 0.004
tetrachloroethylene 0 0 0 0
formaldehyde 11.923 11.059 10.68 5.798
acetaldehyde 3.779 2.977 3.036 3.143
propionaldehyde+propylene oxidel 1.356 1.992 1.233 0.647
aldehyde acrolein 2.372 3.021 1.016 0.84
butanal 0.902 0.709 0.652 0.446
pentanal 0.566 0.395 0.478 0.252
benzene 0.046 0.059 0.066 0.026
toluene 14.418 0.697 3.459 0.723
aromatic xylenes + ethylbenzene 2.106 0.779 1.05 0.399
styrene 0.312 0.033 0.051 0.025
isopropyl benzene 0.279 0.089 0.156 0.044
styrene oxide 0.083 0.092 0.039 0.012
1.2-dichloropropane 0.245 0.452 0.185 0.099
1.1.2-trichloroethane 0.786 0.601 0.584 0.328
chlorobenzene 0.095 0.052 0.077 0.02
halogenated bromoform 0 0 0 0
1-chlorotoluene 0.201 0.12 0.077 0.014
1.4-dichlorobenzene 0 0.002 0 0
hexachlorobutadiene 0 0 0 0
1.2.4-trichlorobenzene 0 0 0 0
2-methylaziridine 0.103 0.16 0.097 0.054
triethylamine 0.092 0.073 0.053 0.019
methylhydrazine 3.043 2.135 2.409 2.243
amine dimethylnitrosoamine 0.17 0.187 0.076 0.085
aniline 0.924 0.032 0.139 0.013
acrylamide 0.134 0.085 0.076 0.04
N.N-dimethylaniline 0.008 0.003 0.006 0
trimethylamine 0.323 0.363 0.231 0.14
amide N.N-dimethylformamide 1.915 0.692 0.646 0.336
urethane 0.096 0.08 0.07 0.002
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continued table 2

Industrial complex

Commercial area

Green area

Group Compounds (ppb) Noksan Shinpyepng International_ Silla-University
-Jangrim passenger terminal
vinyl acetate 0.866 0.697 0.641 0.623
methyl methacrylate 0.222 0.132 0.148 0.106
ester beta-propiolactone 1.373 0.393 1.504 0.795
dimethyl sulfate 0.052 0.079 0.044 0.023
butyl acetate 0.623 0.475 0.428 0.293
methyl tert-butyl ether 1.243 2.112 0.979 0.497
ether 1.4-dioxane 1.067 0.612 0.539 0.147
2-chloroethyl ether 0.09 0.105 0.09 0.031
methanol 6.807 14.641 5.852 5.353
o-cresol 0.023 0.011 0.016 0.005
alcohol catechol 0.023 0.021 0.021 0.012
phenol+dimethyl disulfide 0.098 0.068 0.032 0.016
isobutyl alcohol 2.114 1.689 0.896 0.641
dimethylcarbamoyl chloride 0.173 0.078 0.087 0.031
. chloroacetic acid 0.045 0.03 0.041 0.003
carbo,’éy fic 3-methylbutanoic acid 0.437 0.305 0.315 0.125
act butanoic acid 1.128 0.528 0.92 0.384
propanoic acid 1.835 0.938 1.49 0.704
ethylene oxide 2.819 2.456 1.561 1.06
epoxide 1.2-epoxybutane 1.478 1.048 1.009 0.69
epichlorohydrin 5.171 1.22 2.702 0.234
methyl ethyl ketone+acrylic acid 4.334 0.578 2.494 1.099
Ketone methyl isobutyl ketone 0.606 0.282 0.414 0.192
acetophenone 0.032 0.03 0.031 0.012
isophorone 0.006 0.009 0.005 0.002
nitrile acrylonitrile 0.096 0.066 0.091 0.12
acetonitrile 0.365 0.233 0.25 0.236
carbonyl sulfide 2.563 1.899 2.137 1.522
inorganic ammonia 12.486 20.489 12.572 10.334
hydrogen sulfide 0.999 1.869 0.914 0.388
isocyanate methyl isocyanate 0.278 0.268 0.15 0.115
nitrogen N-nitrosomorpholine 0.218 0.201 0.155 0.106
hecterocycle
thioether dimethyl sulfide 0.089 0.417 0.077 0.052
thiol methyl mercaptan 0.411 0.186 0.296 0.316
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Fig. 3. The ratio of air pollutant chemical group in industrial complexes.

Table 3. Total concentration of VOCs and odorous compounds.

. 84 species total concentration(ppb)

PSSR PO direct SIFT-MS use Drone
Industrial Noksan 115.67 104.26
complex Shinpyeong-Jangrim 112.54 107.18
Commercial area | International passenger terminal 82.68 87.44
Green area Silla-University 48.26 51.61
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Table 4. Summarized of each VOCs to concentraion and calculation of POCP-weighted.

» Noksan Shinpyeong-Jangrim
Group Compounds M.W. [POCP®
Con.(ppb)|POCP-weighted”| Con.(ppb) |POCP-weighted”
alkane methyl chloride 50.49 1 0.698 1.573 0.621 1.400
hexane 86.17 36 6.740 933.406 17.312 2397.496
formaldehyde 30.03 67 11.923 1070.946 11.059 993.340
acetaldehyde 44.05 116 3.779 862.051 2.977 679.102
aldehyde propionaldehyde 58.08 74 1.356 260.178 1.992 382.208
butanal 72.12 63 0.902 182.959 0.709 143.812
pentanal 86.13 59 0.566 128.403 0.395 89.610
benzene 78.11 3 0.046 0.481 0.059 0.617
aromatic toluene 92.14 36 14.418 2135.048 0.697 103.213
xylenes + ethylbenzene 106.17 91 2.106 908.351 0.779 335.995
styrene 104.15 33 0.312 47.872 0.033 5.063
ester butyl acetate 116.16 22 0.623 71.075 0.475 54.191
ether methyl tert-butyl ether 88.15 16 1.243 78.265 2.112 132.981
alcohol methanol 32.04 11 6.807 107.101 14.641 230.360
carboxylic acid propanoic acid 74.08 13 1.835 78.892 0.938 40.327
epoxide ethylene oxide 44.05 1 2.819 5.544 2.456 4.830
Ketone methyl ethyl ketone 72.11 35 4.334 488.320 0.578 65.124
methyl isobutyl ketone 100.16 65 0.606 176.130 0.282 81.961
*) POCP-weighted = con.(ppb) X (M.W./22.4m) X POCP value
epoxide epoxide
5% 0% 4% ketone alkane
carboxylic carboxylic acid ) \‘&\9%
acid F .
394 1% 7‘\
alcohol ,
2%
N.S. con.[%] aldehyde "
ether
d:;:r 30% 1% aldehyde
aromatic 33%
er:t;r ei;:r 41%
epoxide epoxide
4% _‘_‘ 0%
carboxylic - carboxylic acid
=
alcohol 3% alcohol ’
25% 4%
ether 5.). con.(%) ether
4% 2%
e:;:r ‘4/ e::‘:r
. aldehyde aromatic
aromatic 8%

3%

Fig. 5. Target VOCs distribution by their POCPs.
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