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Abstract

The major conversion processes of SO» to sulfate are reactions in gaseous, aqueous phase and on dust surface.

Using the measurement data in Ganghwa, the background area of metropolitan Seoul Area, the relative contiribu-

tion of the conversion processes are estimated. Generally, aqueous cloud is the most important conversion path

followed by dust surface, gas, and aqueous aerosol. Importance of conversion on dust surface increases for the dust

storm period. The total conversion rate values over the metropolitan Seoul area are between 1.5 and 8.8 x 107"

mole m™ air.
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Fig. 1. The rate comparison of conversion processes in aqueous phase ((a) Cloud, (b) Aerosol).

Table 3. The comparison of concentrations of several species used between this study and Seinfeld and Pandis (1998).
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Fig. 2. Comparison of aqueous-phase SO: oxidation
paths from Seinfeld and Pandis (1998). The rate of
conversion of S (IV) to S (V1) as a function of pH.
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Table 4. Conversion rates of sulfate on dust surface.
Sprin
prine Summer Fall Winter
No-dust Dust
6 stage 8.21% 1077
5™ stage 3.00x 107
4t stage 8.16 % 107¢
3 -
ka em s 39 stage 1.74%x 1073
2 stage 3.66% 1073
1™ stage 8.44 X 1077
6™ stage 8.18 9.23 7.79 2.44 2.44
5™ stage 6.37 14.58 3.98 1.54 1.54
Mass conc -3 4% gtage 4.62 28.79 2.79 1.67 1.67
§ cone. ke 3 stage 443 3121 312 1.91 1.91
2" stage 1.27 17.05 2.41 1.01 1.01
1% stage 321 27.51 1.98 329 3.29
6" stage 12.0 13.5 11.4 3.58 3.58
5 stage 1.86 4.25 1.16 0.45 0.45
o) Ar o 4% stage 0.12 1.24 0.12 72x102  72x10°2
3" stage 4.6%1072 0.36 3.3x 1072 1.2x1072 1.2x107?
2™ gtage 48x1073 6.4 % 1072 9.1x107? 3.8x107? 38x%x107?
1* stage 3.7x 107 3.2x107? 2.3%107? 3.8x 1073 3.8% 1073
6™ stage 98.4 1 93.7 29.4 29.4
5™ stage 55.7 128 348 13.5 13.5
o 4% stage 16.2 101 9.81 5.87 5.87
kj X1077s d
3 stage 8.06 56.8 5.68 3.48 3.48
2" stage 1.74 234 3.31 1.39 1.39
1% stage 3.15 27.0 1.94 3.23 3.23
SO, in air
(~3050m) ppb 3
2-
E[SO—A] x 1073 molem™3s™! 8.60 22.3 7.00 2.66 2.66

dt

*n (r) Ar : the number of particles with the radii r to r+Ar

5. WZE £

Al At FEol £3lE Fest Mno| F=FA
kel §17) W Eell 427 B4 Ixfel] o3t At
o AFETE Feo} Mno| A} FEME gl zjoll
9] A+ % Fes} Mn AFe] YAEE(0.1%)°] &
3, Al z)ol] 23] Fesl Mno) e 78
o $8E A Az sHAEE. & HHER
o Fesl Mn¢] Aafo] 2 pxz HAiztst 7
Eoll g3lEisnt o] 7HEe AL ot
9Jste] A3 RREE FEsgnt o¢d Wi U
= AL 7] st F kA A o 23

ek AR = Ao s E)shs Fesd Mno] Ak

9 0.1%7} B3 FEFH A4k Al 4z S
73%-ol} (case 2). ©H$)F 7| -9 Fes} Mno] 2
Aol WAL} FEol GaiE o] Qo] FHE
3¢ Fes} Mne] Az BAFURe] AAF-EH
10%] o} g3l Zelth ERl Fesl Mn ke
0.1%7} A2} Abell f3 =31, A4} FFlA e Fe
9 Mn9] == AAFSiAtel ] sxet 22 7
o]t} (case 3). Sh$| B H-=F Feel Mn2] Ago] ¥
xz ARt} FEo| S8 FHeiglr. 424

oA AFE AMZEA A9 AUAet T
438 ¥ Fes} Mn®| sx7} A& 4 AU 74
Fhd el g0t 4.2 ] 739 (case N
el 75| 43¢ Fesl Mnd =7t 7
7k = o)} (low aerosol, low cloud). Case 2= ¢
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Fig. 3. Comparison of (a) conversion rate and (b) the fraction of conversion processes to total conversion rate in gase-

ous and aqueous phase, and on the dust surface.
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Fig. 4. Comparison of (a) conversion rate and (b) the fraction of conversion processes to total conversion rate in gase-
ous and aqueous phase and on the dust surface in cloudiess.
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Table 5. Summary of Fe concentration of case 1, case 2, and case 3 on no-dust storm.

Aqueous aerosol

Aqueous cloud

475.26ng m~ airx 0.001 X 0% g ng™
=4.75% 107%g m™? air
4.75% 107" g m™ air

Casel 8.5x107*M - S — =
55.9g mole™’ X 107" m? water m™? air
=8.5 % 107* mole m™* water
=85%X10°tM
47526 ng m™* air x 0.001 X 10 g ng™! 475.26 ng m™ aler 001 x 10~°g ng™!
=4.75%x 100 g m™ air =475% 107" g m™? air
Cased 475x107gm3a 4,75 x 107" g m=3 air
ase
55.9g mole™! x 10”7 m* water m™* air 55.9 g mole™! X 107" m? water m™3 air
=8.5% 10"*mole m™* water =8.5% 107 mole m™?* water
=85x10*M =85%10*M
475.26 ng m ™3 airx 0.001 x 10°° g ng™!
=4.75% 107" g m™? air
4.75% 107" g m™* air
Case3 - 8.5%x107*M
55.9 g mole™! X 10-7 m® water m~3 air
=8.5% 107* mole m™* water
=85%10*M
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Fig. 5. Comparison of (a) conversion rate and (b) the fraction of conversion processes to total conversion rate in gase-
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Fig. 6. Comparison of (a) conversion rate and (b) the fraction of conversion processes to total conversion rate in gase-
ous and aqueous phase and on the dust surface in cloudless days (high aerosol, low cloud).
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