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Abstract

Inorganic ions and water are major components of ambient fine particles. Water content in fine particles is mainly
determined by ambient meteorological conditions and the concentrations of hygroscopic species such as inorganic ions.
Thus, to reduce fine particle mass concentration, it is important to accurately estimate the relationship between water
content and the concentration of ions in fine particles. Water content in fine particles in Seoul are estimated by using
a gas/particle equilibrium model to understand the characteristics of fine particle mass concentration. In addition, sensi-
tivity of fine particle mass concentration to the changes of particulate ionic species (sulfate, nitrate, and ammonium)
is estimated. It was found that water content in Seoul is mostly determined by the concentrations of the hygroscopic
ionic species, especialy, sulfate and ammonium, and ambient relative humidity.
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Figure 1, Scattergram of the analysed total anion and cation concentrations.
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Table 1. Seasonal and diurnal mean concentrations of fine particle mass and ions, and related gaseous species

along with the meteorological conditions in Seoul(ug m_s).

DATE T(C) RH®) CI NO; SOF C& Mg® K Na NHS Mas HCl HNO; NH; SO, N°
SPRING D° 82 46 114 978 991 024 006 044 028 579 4767 059 139 179 1274 1111
2005318328 N° 47 66 113 1167 924 018 006 044 028 633 5081 064 118 190 963 910
SUMMER D 204 63 040 873 4867 014 005 047 027 1704 11500 138 1411 575 522 99
2005722731 N 261 79 063 1214 4316 011 004 044 025 1612 12830 065 323 657 362 7/7
FALL D 129 56 049 624 708 010 003 023 017 472 4116 144 092 228 446 78
20041131112 N 97 73 085 501 68 009 003 027 016 434 4447 123 031 330 399 88
WINTER D 29 38 08 506 445 036 008 032 029 270 4175 000 08 168 1518 7/9
200512523 N 62 53 087 348 466 034 007 026 022 233 3618 000 084 163 1495 7/10

N : used data number per all data, bDaytime and Nighttime.
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Table 2. The measured PM2.5 mass concentrations and estimated water contents with other modeling results
for the measurement in Seoul.

Mass T° Water
> . TIUM(% RH(% 2 WIM%)  WITI(%
(bem®  (uemd) 9 OO ey 9 9 pH
PRING D 4767 26.79 5 46 560 12 21 141
N 5081 3049 60 6 275 64 107 242
D 11500 75.74 6 63 4061 K 54 130
SUMMER 12830 7312 57 79 110.34 %6 151 174
FALL D 4116 17.68 43 5% 835 2 47 200
N 447 1835 Q 73 2268 51 124 288
D 475 14.23 % 33 0.26 1 2 140
WINTER 3%.18 1267 35 53 464 13 37 283

*Mass: mean measured PM2.5 mass concentration, Pthe sum of Na', 8042', NH4", NOs, Cl” mass concentration.
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Figure 2. Comparison of the measured and estimated PM2.5 ion concentrations and
related gaseous species concentrations.
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Table 3. SCAPE2 input data for simulating variation of 24hr PM2.5 mass concentrations and water content.

DATE T(C)* RH(®)® Na° H,S0, T-NH# T-HNOS T-HO* K' c& Mg N
SRING DAY 82 4 028 1012 726 1132 176 044 024 006 1V11
2005318328 NIGHT 47 66 028 943 788 1305 180 044 018 006 910
SUMMER DAY 204 63 027 4969 2184 297 179 047 014 005 99
2005722731 NIGHT 261 79 025 4407 2179 1557 129 044 011 004 77
FALL DAY 129 5 017 723 674 726 1% 02 010 003 78
20041131112 NIGHT 97 73 016 701 739 541 210 027 009 003 88
WINTER DAY 29 38 029 451 423 600 08 032 036 008 79
200612523 NIGHT 62 53 02 476 38 437 089 026 034 007 710

average of 12hrs, Pthe sum of the gaseous phase and particle mass concentration.
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Figure 4. Diurnal variations of estimated fine particle water contents and mass concentration, and pH.
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Figure 5. Estimated change of water contents and particle mass with the change of ion concentrations in spring.
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Figure 6. Estimated change of water contents and particle mass with the change of ion concentrations in summer.
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