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A Study on Distribution of Volatile Organic Compounds
Concentration over Paju National Publishing Complex
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Abstract Paju National Publishing Complex emitted many Volatile Organic Compounds (VOCs). As a precursor of ozone
and secondary organic aerosol, VOCs effected on climate change, air quality degradation, and human health. In this study, we
used a real-time monitoring device of proton transfer reaction-time of flight-mass spectrometer (PTR-ToF-Ms) on board a
mobile laboratory to measure the concentration on the Paju National Publishing Complex from September 9 to September
11, 2021. Mobile measurement found that dominant species of VOCs in the Paju National Publishing Complex are
investigated with toluene (22.51+2.14%), methanol (19.04 +0.96%), and acetone (16.39+0.61%). Temporal and spatial
distributions of VOCs on Sep. 9 (M6), Sep. 10 (M8), and Sep. 11 (M15) cases showed mostly high concentrations. Moreover,
heatmap analysis suggested a high pollution area near the printing industry. Based on the characteristics of VOCs
distribution, it is conceivable that small-scale industry emission control could lead to regional air quality improvement.
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Fig. 1. Land use planning for Paju National Publishing Com-

plex.
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Table 1. Schedule for mobile laboratory and measured data.

Date Time NO. Data count
08:45~09:18 M1 1,952
10:02~10:41 M2 2,340
11:32~12:07 M3 2,098
Sept(‘;rfri:jz'y 5021 12:59~1329 M4 1,793
14:28~14:56 M5 1,684
15:53~16:22 M6 1,786
17:26~17:46 M7 1,586
08:07~08:34 M8 1,668
09:30~10:02 M9 1,905
September 10, 2021 10:54~11:21 M10 1,644
(Friday) 12:24~12:51 M11 1,601
14:02~14:30 M12 1,718
17:24~18:00 M13 2,110
September 11, 2021 08:19~08:51 M14 1,910
(Saturday) 09:26~09:55 M15 1,734
Total 27,529
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Fig. 2. View of measurement routes for mobile laboratory. (a) route 1 and (b) route 2.
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Table 2. VOCs target compounds of PTR-ToF-MS.

O}ESTHAR|O| VOCs & Z7HEmof 25t H 603

NO. Abbreviation Substance Formula Mass Characteristic

1 HCHO Formaldehyde CH,O 31.02 OVOCs*, photochemical

2 MOH Methanol CH,O 33.03 OVOCs

3 AN Acetonitrile C,H3N 42.03 Automobile

4 AA Acetaldehyde C,H,0 45.03 OVOCs, Automobile

5 ACT Acetone C3HgO 59.05 OVOCs

6 IPA Isopropyl alcohol C3H;0 61.03 -

7 ISP Isoprene CsHg 69.07 BVOCs**

8 MVK Methyl Vinyl Ketone C4HsO 71.05 Petrochemical, OVOCs

9 MEK Methyl Ethyl Ketone C4HgO 73.06 Petrochemical, OVOCs
10 Bz Benzene CgHs 79.05 Carcinogenic
1 TOL Toluene C;Hg 93.07 Carcinogenic, Solvents
12 STR Styrene CgHg 105.07 Carcinogenic, Plastics
13 XYL Xylene CgHig 107.09 Carcinogenic, Solvents
14 TMB Trimethylbenzene CoHy5 121.10 Carcinogenic
15 TVOCs Total Volatile Organic Compounds Sum of the individual VOCs

*OVOCs: Oxygenated volatile organic compounds; including alcohols, aldehydes, ester, ether, ketone, carboxylic acid, multifunctional species, oxygenated

aromatics

**BVOCs: Biogenic Volatile Organic Compounds, Natural emission of VOCs from forest and green areas
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Fig. 3. Mean concentration of each VOCs concentration (unit:
ppb) measured in stationary site.
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tion over Paju National Publishing complex using a mobile
laboratory.
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Fig. 5. Spatial distribution of high TVOCs concentration on
each measurement day. (a) September 9 M6, (b) Sep. 10 M8,
and (c) Sep. 11 M15.
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(a)

[ M13 VOCs Heatmap]

2021.09.10 17:24~18:00

(b)

[ M15 VOCs Heatmap]

2021.09.11 09:26~09:65

Fig. 6. Analysis of heatmap for a high pollution area. (a)
September 10 M13, and (b) Sep. 11 M15.
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