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Abstract

Deposition is one of the important removal mechanisms for the ambient aerosol, and it also leads to adverse
environmental and economic impacts. The purpose of this study was to investigate chemical compositions and
spatial distributions of fall-out aerosols. A total number of 340 samples were collected at 35 sampling sites in
Suwon area from January to November, 1996. Twelve inorganic elements (Al, Ba, Cd, Cr, K, Pb, Sb, Zn, Cu, Fe,
Ni, and V) and eight ionic components (F~, C1~, NO;~, SO, Na*, NH,*, Mg?*, and Ca’*) were analyzed by AAS
and IC, respectively. The monthly variation showed that the flux of fall-out particles was increased in the spring
season (March, April, and May) and decreased from August to October. Arithmetic mean flux of fall-out particles
was 176.8 kg/km?*/day during the study period. The fluxes of each chemical species were SO,2” 12.414, Ca2+ 7.368,
NO,™ 5.812, CI” 3.566, NH,* 3.176, Fe 3.107 kg/km*/day, and so on. By using a kriging analysis, spatial distribu-
tion pattern of those fluxes was intensively studied. Total fluxes estimated in Suwon city were 8424.72 t/y of fall-
out particles, 519.27 t/y of SO4*", 336.79 t/y of Ca?*, 267.34 t/y of NO;~, 155.36 t/y of C1”, 147.79 t/y of Fe.
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29| tEA]fA = A B2 A F (acidic deposition)
oz gogs S Y3 Yo (Knotkova and
Barton, 1992; Smirnioudi and Siskos, 1992). AFA1 213
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Fig. 1. Location of sampling sites for this study.
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Fig. 2. Procedure for the analysis of inorganic and
ion species. :
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Massing up to 100 mi
with D.W.
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Cd, Cr, K, Pb, Sb, Zn, Cu, Fe, Ni, V 5 2 127)] &
< EAA 3, o] A EY AL Y wa
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vebd o gldsl o mA-e B olt) (Parkhurst, 1998),
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Al Frkele AdEE Bduh gkl wig Agl
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Fig. 3. Monthly variation of fall-out particles in the
study area in 1996.

Table 1. Monthly fall-out particles fluxes statistics in 1996.

No. of Flux (kg/km?¥/day)

Month Samples AM ASD GM GSD Mi
in. Max.
Jan. 34 190.4 58.2 182.5 1.34 100.8 323.8
Feb. 35 138.2 51.5 129.6 144 45.8 293.7
Mar. 35 303.5 65.9 297.3 1.22 179.6 508.9
Apr. 35 2330 61.0 246.3 1.26 154.4 395.3
May 34 219.0 932 201.8 1.49 113.0 460.9
Jun. 35 182.6 58.7 174.0 1.36 97.8 316.7
Aug. 35 120.0 83.0 1004 L77 41.9 405.7
Sep. 35 96.0 47.0 86.0 1.60 36.8 2131
Oct. 33 98.6 62.9 80.0 1.97 16.1 263.0
Nov. 29 166.4 88.0 145.5 1.70 49.7 418.0
Total 340 176.8 93.5 151.3 1.17 16.1 508.9

AM = arithmetic mean; ASD = arithmetic standard deviation
GM = geometric mean; GSD = geometric standard deviation
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Table 2. Arithmetic mean fluxes of each inorganic element in 1996.

-olefA - 7

TE

(unit : kg/km%day)

Al Ba Cd Cr K Pb Sb Zn Cu Fe Ni v
Jan. 1.777 0.428 0.005 0.022 1.206 0.211 0.012 0.243 0.107 4.193 0.070 0.051
Feb. 1.668 0.204 0.001 0.039 1.126 0.091 0.043 0.162 0.034 3.319 0.014 0.020
Mar, 2.375 1.252 0.002 0.089 1.746 0.146 0.094 0.258 0.123 4.111 0.074 0.088
Apr. 4917 0.404 0.005 0.016 2.254 0.126 0.089 0.303 0.065 5.595 0.081 0.275
May 2.692 0.328 0.002 0.021 1.593 0.110 0.170 0.479 0.032 3.063 0.027 0.030
Jun. 1.054 0.154 0.001 0.004 1.179 0.050 0.029 0.240 0.022 2.633 0.016 0.024
Aug. 1.824 0.552 0.004 0.019 1.029 0.050 0.156 0.191 0.022 2.093 0.017 0.036
Sep. 0.597 0.475 0.001 0.031 1.191 0.054 0.273 0.434 0.029 1421 0.022 0.037
Oct. 0.653 1.299 0.005 0.073 1.163 0.043 0.577 0.199 0.016 0.891 0.049 0.049
Nov. 1.150 0.560 0.002 0.026 2.153 0.039 0.199 0.227 0.037 3.751 0.036 0.315
Mean 1.871 0.565 0.003 0.034 1.464 0.092 0.164 0.274 0.049 3107 0.041 0.092

0.749] ¥&& BT Ni, Zn, V,K9| 484 E&

Flux (kg/km */day)

Jan. Feb. Mar. Apr. May Jun. Aug. Sep. Oct. Nov.
Month

Flux (kg/km2/day)

Fig. 4. Monthly variation of various inorganic ele-
ments in 1996.
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A e AFFE B AP S0 2 HwAF
-2 12414 kg/hkm*/day vt =3k, Ca®* 7.368, NO;~
5.812, C1” 3.566, NH,* 3.176 kg/lkm¥/day 2 ¥ 2
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=, 1097h4] FFAgt ¥ 1140 23] 27138k <
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Table 3. Arithmetic mean fluxes of each ionic component in 1996. (unit : kg/km*day)
F cr NO;~ Nekia Na*t NH,* Mg** Ca*t
Feb. 0.220 3.663 3.593 10.651 1.602 2.464 0.460 4.339
Mar. 0.434 6.857 6.548 22.384 3.175 8.871 0.866 9.636
Apr. 0.262 3.227 8.227 18.022 1.058 3.890 0.695 12.780
May 0.197 2979 - 14.175 0.884 3.940 0.560 6.402
Jun. 0.230 1.409 - 9.822 0.608 2.075 0.429 5.889
Aug. 0.069 1.362 5.466 4.923 1.660 1.537 0.433 5.369
Sep. - - - - 0.858 1.343 0.563 5.288
Oct. 0.058 2.449 3.557 4.407 0.867 1.117 0.618 4.733
Nov. 0.357 6.579 7.484 14.926 3.930 3.343 1.482 11.873
Mean 0.228 3.566 5.812 12.414 1.627 3.176 0.679 7.368

Flux (ko/km %/day)

Feb. Mar. Apr.

Flux (kg/km %/day)

Fi

g- 5. Monthly variation of various ionic components
in 1996.
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Fig. 6. Spatial distribution of fall-out particles in the study area.
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Table 4. Spatial distribution of measured species flux in Suwon city.

Flux Range Class Interval No. of Mean Flux Total Flux
(kg/km?/day) (kg/km?day) Class (kg/km%day) (ton/year)
Particle 110.0~320.0 10.00 21 190.409 8,424.72
Al 1.50~2.70 0.10 12 1.943 86.98
Ba 0.40~0.74 0.03 12 0545 ~ 24.13
Cd 0.0015~0.0085 0.0005 14 0.003 0.14
Cr 0.018~0.054 0.003 12 0.033 1.45
K 1.06~2.18 0.08 14 1.438 63.64
Pb 0.075~0.130 0.005 11 0.091 4.04
Sb 0.09~0.25 0.01 16 0.162 7.16
Zn 022~0.52 0.02 15 0.302 13.37
Cu 0.035~0.095 0.005 11 0.055 243
Fe 2.00~7.50 0.50 11 3.340 147.79
Ni 0.026~0.062 0.003 12 0.042 1.86
v 0.040~0.105 0.005 13 0.071 3.14
F 0.06~0.38 0.02 16 0.185 8.21
Cl 2.40~5.60 0.20 16 3.511 155.36
NOs~ 4.20~7.50 R 0.30 11 6.042 267.34
SO, 7.00~20.00 1.00 13 11.736 519.27
Na™® 0.80~2.20 0.10 14 1.474 65.23
NH,* 1.00~7.50 0.50 13 2.654 117.44
mg*t 0.40~1.05 0.05 13 0.647 28.64
Ca?t 3.00~19.00 1.00 16 7.612 336.79
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