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To investigate the traceability of air pollutants using isotopes of the same age, atmospheric ultra-fine dust
(PM, 5) was collected during a period of high pollution (such as the yellow dust season) at a suburban air qual-
ity monitoring station (Padori, Chungcheong-namdo) to analyze its ions, chemical composition characteristics,
elements, and stable isotopes. Three to four samples were collected (24 hours per cycle) monthly from March
to December 2015. The level of pollution in Korea is relatively low during July and August, therefore, these
months were excluded from the sampling period. A high-volume air sampler, equipped with a PM, 5 impactor,
was used to analyze seven ionic components (including NO5", SO,%, and NH,"), fifteen heavy-metals (includ-
ing K, Ca, Pb, Cu, and Zn), and the ratios of three stable isotopes (5'C, 6'°N, and §**S). When the level of
pollution exceeded 50 pg/m> for 24 hours, the concentration of ultra-fine dust was within a range of 59.6-125.4
pg/m. The concentration of ionic components was within a range of 6.6-10.3 pg/m?, while that of heavy met-
als was within a range of 6.63-10.30 ug/m>. The average values of §'°C, 5'°N and §*S from the stable isotope
analysis during the non-pollution period were -25.2+1.6%o, 3.24+3.9%o, and 4.241.7%o, respectively. The results
of this study were compared with those from existing literature on stable isotope ratios, which confirmed that
the atmosphere is being affected by coal, petroleum combustion, and pollen.
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Fig. 1. Sampling Site.
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Table 1. Monthly masses of PM, s and PM,,

g el - s -

N

ABA - AAG - AR - A

PM, 5 (ug/m’)

PM,,” (/)

Month Mean SD Range Mean SD Range
Mar_ 2015 42.71 10.40 32.12-59.57 54.87 15.57 39.61-80.88
Apr 2015 47.89 18.99 33.22-80.75 73.11 8.89 65.04-86.43
May 2015 66.91 6.18 61.71-73.75 61.72 21.50 40.63-60.92
Jun_2015 31.58 14.96 21.01-42.16 33.12 9.46 25.17-30.60
Sep_2015 21.63 12.63 14.15-36.22 36.32 16.34 24.77-47.88
Oct_2015 97.34 50.29 41.19-138.26 86.05 24.09 63.92-111.71
Dec 2015 32.75 27.08 13.00-70.49 71.00 25.76 51.36-100.17
Mean 47.05 20.08 13.00-138.26 59.45 17.37 24.77-111.71
DAir Korea (www.airkorea.orkr)
Table 2. Comparison of PM, 5 concentrations with those of other sites
Site Sampling Period Area Conc. (ug/m°) Reference
Non-Event 31.9+11.9
Event 1 (Mar) 59.6
Chungnam Event 2 (Apr) 80.8 .
Paﬁg Bvent 3 (May)  (Y2015122015 Suburb 66.9-6.2 This study
Event 4 (Oct) 125.4+18.2
Event 5 (Dec) 70.5
Seoul Bulgwang Urban 25.2+16.1
Daejeon Munhwa 01/2012-12/2012 Urban 27.8+17.8 Sung et al. (2015
Seoul Guui 01/2014-08/2014 Urban 35.0
Incheon Baengnyeon 01/2014-10/2014 Background 23.3
Chung-nam Pado 01/2014-08/2014 Subur 28.3 Park et al. (2014
Jeju Gosan 01/2014-08/2014 Background 17.3
Beijing 06/2009-04/2010 Urban 92.6 Liu et al. (2014)™
China Wuhan 08/2012-07/2013 Urban 106.5 Zhang et al. (2015)'®
Jinsha 03/2012-03/2013 Background 48.7+26.9 Zhang et al. (2014)!¥
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Fig. 2. Comparison by SEM-EDS analysis (a: SEM image
of pollen in literature, b: Image of a sample from
event 3 captured by SEM-EDX (x500)).
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the NOAA HYSPLIT model on the events.
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Table 3. Comparison of SO,2/NO," ratio in PM, s with that of other sites (Urban, Background)

SO~ (ug/m’) NO;™ (ng/m’) SO,“/NOy Reference
Non-Event 4.94 3.20 2.03
Event 1 (Mar) 7.80 4.68 1.67
Event 2 (Apr) 13.25 10.49 1.26 .
Event 3 (May) 6.11 2.81 2.19 This study
Event 4 (Oct) 22.99 12.72 1.78
Event 5 (Dec) 10.83 20.38 0.53
Background
Gosan 8.33 3.93 3.57 Lee et al. (2010)*®
Urban
Gt : : e Nier 13"
Seoul 5.99 9.26 0.65
Chungju 6.56 435 1.51 Park et al. (2004)°”
Gwangju 5.90 5.10 1.16
Beijing 17.07 11.52 1.48 Wang et al.
Shanghai 17.83 14.19 1.26 (2005b, 2006)°%°9
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