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Abstract In this study, mass size distributions of ambient aerosol particles and their water-soluble organic and inorganic
species were investigated under high pollution episode. To achieve the aim of this study, 24-hr integrated size-segregated
aerosol samples were collected at an ubran site of Gwangju between November 02 and 16, 2018, and analyzed for mass,
water-soluble organic carbon (WSOC), and ionic species. During study period, a high pollution episode of fine particulate
matter (PM) occurred between November 02 and 07, possibly due to high pressure developed around Korean peninsula,
extremely stable air conditions, and long-range transportation of aerosol particles from North Korea and northeastern China
region. On November 02~03 when influence of local pollution dominated, ambient aerosol particles, WSOC, NO;~, SO,%", and
NH,* exhibited bi-modal size distributions with a condensation mode at a particle size of 0.32 um and a droplet mode at a
particle size of 1.0 um in PM, g. While, between November 05 and 07 when long-range transportation of PM was mixed with
locally-produced pollution, they showed very pronounced droplet mode size distributions at 1.0 pm, without a condensation
mode. NO5~ concentration in PM; g during pollution episode increased significantly from 5.9 ug/m?® on November 02 to 21.5
ug/m? on November 06, while SO,?” in PM; 4 increased from 1.6 to 5.8 ug/m>, indicating the dominance of local pollution dur-
ing pollution episode. Furthermore, for WSOC, NO;~, SO,2~, and NH,*, fraction of droplet mode size (PM ss.1 5) to PM; g increas-
ed gradually as PM pollution got increased, while the condensation mode (PMg 17.93,) contribution decreased. In addition, it
was demonstrated that relative humidity could be an important factor promoting formation of droplet mode WSOC, NO5",
and SO,2".

Key words: High pollution episode, Mass size distribution, Water-soluble organic carbon, Secondary ionic species, Condensa-

tion mode, Droplet mode
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Fig. 5. Mass size distributions of (a) NO5~, (b) 50,27, and (c) NH,* during the study period.
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Table 1. A summary of meterological parameters and size-resolved major chemical compositions during the study period.

Unit 11/02 11/03 11/05 11/06 11/07 11/09 11/10 11/1 1112 11/13 11/14 11/15 11/16
Temperature °C 116 1.7 13.0 144 14.1 109 121 109 9.2 9.4 10.1 123 9.1

Wind speed m/s 0.78 0.61 0.50 0.54 1.08 1.00 0.55 1.08 1.30 0.88 0.65 0.55 1.18

Relative humidity % 66.3 65.9 65.5 69.8 94.8 82,5 82.7 9.4 70.4 722 74.9 73,5 87.6
Pressure hPa 1,027 1,024 1,024 1,025 1,021 1,023 1,025 1,021 1,019 1,021 1,024 1,023 1,022 §
PM i
-PMyo ug/m? 31.1 35.0 4538 73.0 498 474 47.0 56.4 25.1 34.1 434 243 33.6 =
-PMg pg/m? 24.4 289 37.7 60.0 442 37.5 326 488 16.3 26.2 346 17.8 27.4 ““;"
-PMg.17.032/PM % 4058 34.0 249 226 18.7 17.2 216 14.8 227 243 235 346 25.8 3;
-PMgss.18/PM 5 % 542 56.2 67.1 74.0 79.9 79.7 74.0 83.0 70.2 70.2 724 56.5 715 >
WsoC é
-PMyo pg/m3 2.44 3.28 3.70 5.06 429 2.95 2.89 3.59 1.89 237 436 2.48 3.77 =
-PMg pg/m3 224 3.15 3.27 477 4.04 2.65 2,67 3.44 1.76 217 3.88 231 3.03 0=
-PMg17.032/PM 1 % 458 45.1 357 31.8 26.5 246 33.8 25.8 35.8 38.0 234 33.7 29.7 e
-PMgss.18/PM g % 497 408 56.2 66.1 67.4 65.5 56.2 66.4 472 53.6 68.9 543 67.7 £
NO,~ 5
-PMyo pg/m? 6.70 7.80 12.68 23.32 14.47 11.13 7.90 16.39 3.70 6.69 11.80 3.74 10.86 kI
-PM 4 pg/m3 5.88 7.32 11.59 21.51 13.49 9.44 5.96 14.78 3.35 6.04 10.90 2.88 10.14 %f
-PMg17.032/PM % 409 26.1 219 196 16.6 14.5 19.2 129 228 26.1 21.0 36.0 29.2 >
-PMgss.1.8/PM g % 58.0 65.8 76.3 79.2 82.7 80.1 76.1 83.9 74.6 703 78.1 59.0 68.5 =
-
S0,”” >
-PMyo pg/m? 1.66 116 3.19 5.82 483 3.88 5.54 5.89 1.49 129 191 147 221 0
-PMg ug/m? 1.62 112 3.18 5.80 481 3.86 537 5.87 145 127 1.89 1.44 2.19 g;
-PMg17.032/PM % 457 440 323 223 19.0 18.0 21.0 9.7 26.2 313 23.1 324 438 At
-PMgs5.18/PM 5 % 443 53.0 65.1 76.6 80.0 81.2 77.9 89.7 72.7 66.3 75.5 65.4 51.1 lﬁ
NH,* =
-PMy pg/m3 2.09 3.30 6.66 9.88 6.75 5.58 5.85 10.13 2.08 5.16 4.70 2.50 5.18 fﬂg
-PMg pg/m? 1.90 3.02 5.83 8.94 6.37 5.07 499 8.86 1.80 407 453 2.20 475 b
-PMg.17.032/PM 1 % 495 346 252 25.8 19.7 19.7 227 185 24.8 26.2 219 37.4 31.8 =

-PMgss.18/PM 5 % 454 62.5 70.5 725 79.4 785 76.2 76.7 68.4 64.3 76.3 522 64.8

€ey
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Fig. 6. Relationships between relative humidity and both condensation and droplet size fractions to PM, g for WSOC, NO;~,
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