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Abstract

Water content and strong acidity are estimated for ambient particles measured between Fall, 1991
and Summer, 1992 in Seoul using a gasfaerosol equilibrium model, called SCAPE. Particle water
content and formation of solid species are closely related to ambient relative humidity and ionic
concentrations. Generally, water content of particles is high during the night and summer. Estimated
particle strong acidity level of Seoul is similar to that of Los Angeles, U.S.A. Acidity of wet and
dry depositions in Seou! is discussed.
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Table 1. Comparison of Gas/Aerosol Equilibrium Routines®.

EQUIL
KEQUIL MARS SEQUILIB AIM SCAPE
Treated Components NH:", NOs~ NH,', NOy NH,', Na' NH,', Na' NH"} Na_f
(No. of components) SO S04~ NOs, Cl NOGs, Cl NGs, C
3) 3) SO (5) S ONG) SO (5)
Approximations
on Species and No Yes Yes No No
Concentrations
DlVldE.Bd No Yes Yes No Yes
Domain
Size Segregation Yes No Yes No No
Temperature Depen ence | #¢ 7 K K u K
of Theremodynamics” aw RHD RHD
Kelvin Effect Yes No No No No
¥ FQUIL: Bassett and Seinfeld(1983); KEQUIL: Bassett and Seinfeld(1984);
MARS: Saxena et al.(1986); SEQUILIB: Pilinis and Seinfeld(1987); AIM: Wexler and
Seinfeld (1991); SCAPE: Kim et al.(1993ab)
Y 4 Chemical potential; 7@ Activity coefficient; K: Equilibrium constant; !
aw- Water activity; RHD: Deliquescence relative humidity
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Table 2. The 10th, 50th, and 90th percentile values of each variable for TSP aerosols".

season | percentile NH,* NOs SO#*Y Mass Water pH T(C) RH(%)
10th 257 3.84 314 123 0 - 126 A4
Fall 50th 819 520 4.85 184 0.02 144 18.3 48
90th 11.08 6.52 6.23 2.0 13.0 225 22.8 68
10th 0.78 428 1.11 7.07 0 - — 55 33
Winter 50th 0.92 594 1.93 11.7 0 - - 29 42
90th 116 732 323 21.3 9.18 1.26 - 05 67
10th 0.95 2.4 2.02 8.26 0 - 9.0 k%!
Spring 50th 142 3.27 334 127 0.01 1.11 13.7 55
90th 193 484 543 24.0 11.2 213 176 76
10th 135 103 403 7.74 0 - 280 41
Summer 50th 1.88 2.01 6.47 165 0.04 1.10 278 61
90th 3.67 3.03 11.25 244 106 1.59 305 76

Y Units are in ;ug/m3 for species, mass, and water; the number of data for each season is 24;mass,
water, and pH are the estimated values and others are the measured values
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Table 3. Seasonal variation of daytime and
nighttime average relative humidity.

Fall Winter Spring Summer

Daytime

(9a.m.-8p.m.) 30% 42% 49% 52%

Nighttime |00 4004 65%  72%
(8p.m.-9a.m.)
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Fig. 1. Average estimated water content and ob-
erved ion concentrations,

a) Daytime,
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Table 4. Seasonal variation of solid concetrations.
Season (NH9)2504 NHsNOs (NH4):H(SO4)2 Comment
easo (nano mole/m”) (nano mole/m®) (nano mole/m>)
Fall 542 (18) 130.2 (18) 0.228 (3) bl% 59% 67%
Winter 22.7 (20) 96.3 (20) 0.036 (2) 48% 59% 67%
Spring 437 (16) 74.0 (15) )] 5%  59% 63%
Summer 92.0 (12) )] )] 60% 61% 62%

Y Numbers in the parentheses are the number of solid occurence out of 24 samples each season;
? The first number is the average RH, the second number is the highset RH at which solid formation is
estimated, and the third number is the lowest RH at which no solid is estimated
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Fig. 2. Variation of estimated water content on re-
lative humidity.
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Fig. 3. Estimated pH associated with TSP aerosols.
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