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Mass Size Distributions of Water-soluble Organic and

Inorganic Species in Ambient Air at an Urban Site in Gwangju
during November 2019
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Abstract Mass size distributions of water-soluble organic and inorganic species in ambient aerosol particles were
examined at an urban site in Gwangju for period from November 2 through 26, 2019. During the study period, particulate
matter (PM) and NO;™~ exhibited mostly bi-modal size distributions with particle sizes at 0.32 and 3.1 pym, while water-soluble
organic carbon, SO,27, NH,* and K* had typically uni-modal size distribution at a diameter of 0.32 or 0.55 ym. Size
distributions of NO3™ observed in PM suggest that NO3™ particles were formed through homogeneous reactions of NO, in
condensational mode and through heterogeneous reactions of gaseous nitric acid on surface of CaCO; particles in coarse
mode, which is clearly associated with increase in coarse mode PM concentration. On day (November 2) when the highest
PM, s concentration (35.9 ug/m?) occurred, PM showed strong bi-modal size distribution peaking at 0.32 and 3.1 um due to
stable air conditions, locally produced pollution, and impact of Asian dust occurred on preceding day. On the other hand, on
November 18 when Asian dust occurred, PM exhibited also bi-modal size distribution peaking at 0.32 and 3.1 ym, but with a
predominant coarse mode due to increased concentration of Ca?*. Furthermore, Na* and ClI~ showed strong peaks in the
coarse mode, due to possibly influx of sea-salt particles during transport of air masses from China. Results from size
distributions of PM and its water-soluble chemical species would help to understand their emission sources and formation
processes.
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QITh(Frka et al., 2018).
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Fig. 1. Temporal profiles of PM (PM;,, PM, 5, and PM, s/PM;,) and meteorological parameters (temperature, relative humidity,
and planetary boundary layer height).
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Fig. 2. Temporal variations of water-soluble chemical species (WSOC, NH,*, NO;~, SO,2~, KT, Ca?*, and Mg?*) in PM, PM, g,
and PM, g/PMy,.
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Fig. 3. Asian dust satellite images and transport pathways of air masses arriving at Gwangju. Red, Blue and green lines indi-
cate backward trajectories of air mass at heights of 500, 1000, and 1500 m AGL.
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Fig. 4. Mass size distributions of (a) PM, (b) WSOC, (c) NH,*, and (d) NO;™ during the study period.
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Table 1. Determination coefficients (R?) among water-soluble chemical species in condensation, droplet, and coarse modes

(bold: R?>0.5, italic: R > 0.4).

Condensation mode (0.17~0.32 um)

WSOC Nat NH,* K*
WSOC - 0.01 0.70 0.78
Na* 0.01 - 0.05 0.03
NH,* 0.70 0.05 - 0.64
K+ 0.78 0.03 0.64 -
Ca%t 0.08 0.43 0.06 0.05
Mg?* 0.1 0.50 0.24 0.13
cr 0.11 0.02 0.33 0.23
NO;~ 0.47 0.00 0.70 0.56
S0, 0.56 0.07 0.57 0.35

Ca?t Mg?* cr NO;~ 50,
0.08 0.11 0.11 0.47 0.56
0.43 0.5 0.02 0.00 0.07
0.06 0.24 0.33 0.70 0.57
0.05 0.13 0.23 0.56 0.35
- 0.46 0.14 0.07 0.01
0.46 - 0.00 0.15 0.05
0.14 0.00 - 0.31 0.14
0.07 0.15 0.31 - 0.12
0.01 0.05 0.14 0.12 -

Droplet mode (0.55~1.8 um)

WSOC Na* NH,* K+
WSOC - 0.04 0.63 0.85
Na* 0.04 - 0.05 0.04
NH,* 0.63 0.05 - 0.51
K+ 0.84 0.04 0.51 -
Ca?t 0.04 0.31 0.00 0.06
Mg** 0.05 0.56 0.00 0.09
cr 0.05 0.78 0.00 0.04
NO5~ 0.56 0.04 0.91 0.44
S0,> 0.66 0.01 0.63 0.43

Ca** Mg?* ar NO,™ 50,2
0.04 0.05 0.04 0.56 0.66
031 0.56 0.78 0.04 0.01
0.00 0.00 0.00 0.92 0.63
0.06 0.09 0.04 0.44 0.43
- 0.56 033 0.01 0.04
0.56 - 038 0.00 0.08
033 038 - 0.00 0.00
0.01 0.00 0.00 - 0.53
0.04 0.08 0.7 0.53 -

Coarse mode (3.1~10 ym)

WSOC Na* NH,* K+
WSOC - 0.08 0.61 0.73
Na* 0.01 - 0.06 0.27
NH,* 0.61 0.06 - 0.81
K+ 0.73 0.27 0.81 -
Ca?* 0.38 0.45 0.39 0.58
Mg?* 0.23 0.89 0.25 0.53
cr 0.01 0.91 0.00 0.11
NO;~ 0.57 0.11 0.78 0.72
S0,* 0.14 0.57 0.07 0.29

Ca?t Mg?* cr NO;~ 50,>
0.39 0.23 0.01 0.57 0.14
0.45 0.89 0.91 0.11 0.57
0.39 0.25 0.00 0.78 0.07
0.58 0.53 0.11 0.72 0.29
- 0.66 0.35 0.47 0.58
0.66 - 0.75 0.27 0.53
0.35 0.75 - 0.01 0.54
0.47 0.27 0.01 - 0.20
0.58 0.53 0.54 0.20 -

RO JAE A Aoz FHHE 119 9¢
PM9] -SARE (0.18~0.32 yum) & HHHE (0.55~
1.8 um)7t PM, 0l A A2 5h= 710982 ZH2} 4633}
47.7%2 119 109 43.77} 49.6%°] H|oto] S ZE2HE
L Zasky APRel 271590tk WSOC, NO;~
4 SO = PMIF A2 119 99 $ARE
(WSOC: 55.9%, NO;™: 55.5%, SO,27: 59.7%) 2} o 2} 2
T (WSOC: 34.5%, NO;™: 42.5%, SO,2™: 34.1%)+= 11
2 1090 LART (WSOC: 51.7%, NO;™: 48.1%,

SO,27: 45.9%)= T4, AART (WSOC: 36.9%,
NO;™: 50.7%, SO,2™: 50.3%)= 5715l= Z o2 et
%ttt Son and Park (2019)°] 251H PM, W S4AR
Z(0.18~0.32 um) <t HHEE (0.55~1.8 um) 2]
WSOC, NO;~ ¥ SO & SZERENANE sk
o 9] ATE Helow HHR o= o] 4
W& UeErloh

119 1599 PM;, % PM, ;0] A=+ 3529
15.7 ug/m>2 118 14 (PM,: 15.3 pg/m?, PM, 4: 8.1
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pug/m’, PM, o/PM,: 0.5)f] H]S}o] oF T vl F:7}519]
O PM,4/PM;p2 042 AASFATE 119 1549
M2 SARE (0.32 um)2t ZHEE (6.2 um) oA
A% A5 H3lom NO, & FUT BE0lly
Ca**= X R Eo| ARt 537} ek 1149 1599
ZYEE (3.2~10 um)°ll EA5HE PM F NH,™,
NO;~, K Ca?* o] AFge 119 14Y0] H|5}e]
Z¥7} 8.9, 7.5, 3.7, 21.58] Z7}sFict. =S NH, T,
NO;~, K" ¥ Ca®* 7} PMOf|A] 2FA] 6= 71062 3.3,
2.8, 7.9, 1.48] Eolxlom thE JEE9] 7|og &
7he Au|eh 7184 GAF BS Aol Qs o]
o AL S ghgtov, obA A A
g3 719e] o] ARt ESF W] ARE0] Tt
= oot EF w0 FAY o5l o7t ol
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(118~11590) m= 7|7} AA == A0t 11Y
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ZY7k 36,074 15.7 ug/m*=2 119 154 H o} F71sk et
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