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Abstract

Water contents in fine particles at Seoul and Gosan are estimated by using a gas/particle equilibrium model,
SCAPE (Simulating Composition of Atmospheric Particles at Equilibrium). Also, sensitivity of particulate inorganic
jonic concentrations on the total ionic species is estimated. Water content at Gosan is more sensitive to ambient
relative humidity (RH) than Seoul. At both sites water content is most sensitive to sulfate concentration among
sulfate, nitrate, and ammonium. Solid salts levels and compositions are also studied.
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Table 1. Ambient relative humidity (RH), temperature (Temp.) and species mass concentration (ug m~%) in Seoul and

Gosan.
Temp.(K) RH(%)  Na% SO, NH;* HNO;* HCI? K* Ca®* Mgt
Spring 289.0 51 0.48 7.62 8.11 10.38 0.87 0.51 0.82 0.24
Gugy | Summer 3002 64 0.25 2.72 6.04 3.93 0.36 0.21 0.16 0.08
coul Rl 286.5 58 0.19 6.73 9.03 11.38 223 0.55 0.40 0.08
Winter 2375 59 0.20 5.88 5.87 7.49 2.01 0.51 0.40 0.06
Spring 2854 71 0.51 4.1 2.28 1.84 0.87 0.27 0.25 0.06
G Summer  297.2 84 0.42 6.72 284 122 0.74 022 0.10 0.04
oS el 289.2 69 0.41 5.60 2.84 171 1.09 0.38 0.15 0.06
Winter 281.1 71 0.41 5.16 2.38 1.13 0.72 0.24 0.10 0.03

“the sum of the gaseous phase and particle phase mass concentrations
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Fig. 1.

Table 2. Seasonal composition of particle in Seoul and Gosan.

Measured NH,* (ug m™)

Comparison between the measured and estimated ammonium concentrations using SCAPE at (a) Gosan and
(b) Seoul (solid line: regression line , dotted line: 1: 1 line).

Measured Calculated Calculated water
total mass® (M)  major jons® (TI) TI/M (%) RH (%) content (W) WM (%) W/TL(%)

(ugm™) (ugm™) (ugm™)
Seoul® 51.7 19.03 36.8 57 3.27 6.3 17.2
Spring 48.8 19.78 40.5 51 2.27 4.7 11.5
Summer 24.7 3.79 15.4 64 2.39 9.7 63.1
Fall 72.8 22.55 31.0 58 6.68 9.2 29.6
Winter 50.1 19.59 39.1 59 4.62 9.2 23.6
Gosan® 19.7 8.21 417 75 8.44 428 102.8
Spring 16.9 7.03 41.6 71 6.05 35.8 86.0
Summer 16.8 9.50 56.5 84 15.46 919 162.7
Fall 20.7 8.52 41.2 69 6.89 333 80.8
Winter 17.3 8.46 49.0 71 7.73 44.8 91.4
‘average measured PM, 5 mass concentration, "the sum of Na*, $0,>", NH, ¥, NO;”, CI” mass concentration, “all over period
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(Wexler and Seinfeld, 1991).
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Fig. 2. The particle water content changes with RH increment at each season in (a) Seoul and (b) Gosan.

Table 3. The relative humidity range with solid appearance at each season ambient conditions and the ratio of

ammonium to sulfate in Seoul and Gosan.

Na,SO, K,S0, (NH,),SO, NH,CI NH,NO, KNO, Ca,S0O, [AV[S]?
Spring ~65 ~65 69~ 6.2
Seoul Summer ~49 ~59 ~50 24
Fall ~55 ~51 ~58 ~61 ~59 61~ 6.0
Winter 55~60 ~54 ~65 ~66 ~54 65~ 6.5
Spring ~51 ~57 ~48 ~59 83~ 33
Gosan Summer ~57 ~57 ~60 2.1
Fall ~57 ~62 ~57 2.5
Winter ~57 ~58 ~59 ~57 2.6

“the mole ratio of calculated ammonium to sulfate, that is [ammonium]/ ([sulfate]-0.5*{sodium]-0.5*[potassium] - [calcium]~[magnesium])

J. KOSAE Vol. 20, No. 6(2004)
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Table 4. The ammonium richness of calculated particle with ambient species concentration at each season in Seoul

and Gosan.

[AVIST

Total H,SO, Total NH, Total HNO,
Change rate

50% 150%  200% 50% 150%  200% 0%  150%  200%

Spring ~15 37 29 43 6.6 6.8 38 84 104

Summer 27 23 22 22 26 28 22 26 28

Seoul Fall 204 42 35 44 6.6 6.8 43 7.6 9.2

Winter 26.1 4.4 3.4 45 6.5 6.6 50 79 8.8

Spring -87 25 2.1 26 38 40 29 38 42

Summer 25 1.8 14 16 23 24 2.1 22 22

Gosan Fall 4.0 22 1.8 2.1 2.7 2.9 23 2.6 2.8

Winter 4.4 2.1 16 19 28 29 25 28 30

“the mole ratio of calculated ammonium to sulfate, that is {ammonium]/([sulfate] -0.5*[sodium] - 0.5*[potassium]~[calcium]~[magnesium]}
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Table 5. The water content increment with ambient total H,SO,, total NH,, total HNO,; concentration changes.

Water content increment (%)

Total H,SO, Total NH; Total HNO,
Change rate
50% 150%  200% 50% 150%  200% 50%  150%  200%

Spring - 100 116 177 -0.44 0.0 0.44 0.0 044  —044

Summer -5l 58 17 —-4.6 4.6 8.7 42 38 9.2
Seoul Fall -72 83 130 -123 045 45 015  -2.1 -79

Winter —67 81 123 -043 41 83 ~17 =54 37

Spring -39 36 66 -16 10 17 8.6 8.1 15

Summer —47 49 103 23 5.6 10.2 —22 1.9 33
Gosan Fall —47 41 96 ~115 88 15 —4.9 37 80

Winter -39 28 85 -16 8.3 12 —44 4.0 79
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