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Abstract In this study, the mass concentration and chemical properties of PM; 4 and PM, s were compared and analyzed
in Seoul and Baengnyeong during 2020~2022. The data reliability was evaluated by comparing real-time and filter-based
mass concentration and chemical composition of PM,s. The correlation between the mass concentration of real-time and
filter-based PM, 5 was higher than 0.92 in both sites, and the seasonal trend of mass concentration was similar, which means
that the two measurement methods are evaluated to be reliable. The PM, o/PM, 5 ratio of mass concentration was high,
accounting for about 80% in both Seoul and Baeungnyeong. The chemical composition and seasonal characteristics of PM, o
and PM, s were similar, confirming that the contribution of PM,  to PM, 5 was high. The high concentration case studies and
PMF model results show that the secondary pollutants were mainly distributed below PM, 4 and highly affected the
production of PM, 5. This study is expected to provide information on evaluating the reliability of real-time measurement and
filter-based data and on understanding the chemical composition and source characteristics of PM, q.
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Table 1. Sampling period in Seoul and Baengnyeong.

Seoul Baengnyeong

2020/08/04~08/24 2020/08/04~08/24

SUMMer 5 121/08/04~08/19 2021/08/04~08/19
. 2020/10/08~10/22 2020/10/08~10/22
2021/10/28~11/11 2021/10/28~11/11
, 2020/12/15~2021/01/14  2020/12/15~2021/1/14
Winter

2022/01/17~02/01 2022/01/17~02/01
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Table 2. Average and standard deviation of field blanks in Seoul and Baengnyeong. (unit: pg/m?3)
Seoul Baengnyeong

Species Number of Average Standard Number of Average Standard

blanks 9 deviation blanks 9 deviation
cr 18 0.219 0.043 12 0.249 0.065
NO;™ 18 0.440 0.301 12 0.306 0.137
5042‘ 18 0.117 0.013 12 0.138 0.022
Na*t 18 0.172 0.023 12 0.192 0.043
NH4+ 18 0.026 0.013 12 0.027 0.023
K* 18 0.039 0.018 12 0.021 0.011
Ca** 18 0.048 0.055 12 0.504 0.124
Mg** 18 0.067 0.015 12 0.089 0.028
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Table 3. Quality assurance and quality control (QA/QC) information related to the filter sample analysis process.

Species MDL Relative standard Relative Species MDL IDL Recovery
p (ug/m3) deviation (%RSD) accuracy (%) P (ng/m3) (ng/m3) (%)
cr 0.01 92.8% 2.57% Zn 1.56 0.56 74%
NO3™ 0.02 88.4% 4.78% As 1.57 0.02 84%
50,2 0.02 87.4% 3.68% cd 043 0.03 74%
Na* 0.03 99.5% 0.88% Cr 0.46 0.01 56%
NH,* 0.02 100.2% 1.37% Cu 0.24 0.03 106%
K* 0.03 99.3% 0.70% Pb 0.41 0.02 83%
Ca*t 0.02 101.0% 1.77%
Mg?* 0.01 99.5% 0.64%
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Table 4. Detailed information of input data for PMF model.
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Fig. 1. Correlation between real-time to filter-based PM, 5 mass concentration ((a) Seoul, (b) Baengnyeong).
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Fig. 2. Annual average chemical composition of filter-based and real-time PM, ;5 ((a) Filter-based PM, 5 in Seoul, (b) Real-time
PM, ;5 in Seoul, (c) Filter-based PM, 5 in Baengnyeong, (d) Real-time PM, 5 in Baengnyeong).
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Table 5. Seasonal average NOR and SOR, concentration of gaseous precursors (NO,, SO, (unit: ppbv)) and relative humidity

(unit: %) during sampling period.
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