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Abstract

In previous study. the Jocal trends in dustfall chemistry and deposilion were determined and the characteristics of
chemical compositions among dustfall, TSP and rainwaler were also compared. Based on the previous results, in

this study. the effects of sea salts and soil on the chemical composition of dustfall were studied and then the

sources of dustfall in Cheju area were tentatively identified by principal component analysis (PCA).
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Table 1. Deposition amount of dustfall sampled in

Cheju area.
Compunent deposits (ton/km*month) D/TE SD/TD*
Site Total Soluble (%) (%)
§1 5.699 3.326 41.6 584
52 2.827 1.334 52.8 472
53 2.493 1.567 37.1 62.9
54 10.889 2.553 76.6 234
55 2.811 1.453 48.3 51.7
Mean 4.944 2.046 386 41.4
Seoulh 10.335 2142 79.3 20.7
Kwangju? 7.671 2940 617 383

Pohang city? 23.0 - - -
Youngilgun® 14.5 - - —
WHO 15.0 - - —

Bumpling period

1) Mar., 1092—~Fcb . 1593 (] 2 &, 199.)

2)Iul, 1992~Dec,, 1992 (F-#] . 1993}

3) May, 1987—Qct, 1987 (F] <], 1987)

43 May, 1987~ Dct, 1987 (214 <1, 1087

* SDYTD . Saluble component / Total deposibon of dusttali
B IDVTD Inscluble component/ Total deposinon of dustfall
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Fig. 1. Mass fraction of water—soluble species in dustfall sampled in Cheju area (unit @ %).
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Fig. 2. Monthly variation of the deposition amount of
dustfall, soluble and insoluble components in
dustfall in Cheju area.
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Table 2. Mass concentration ratio of each ion to Na*

in dustfall.
CoCo )™~
S;gie& (Clllan) scu ( e
S1 52 53 54 55

E- - 0017 0.003 0047 00le 0016
CI- 1797 2482 2390 3242 2334 2175
NCh~ - 0794 0960 0737 0525 1232
SO, 0252 4500 4833 3.088 1el? 4686
Kt 0037 1103 0.077 0092 0093 0.091
Ca®t 0.038 0923 0967 0418 0370 1.391
Nat 1 1 ! 1 1 1
Mgt 0120 0243 0359 0317 0265 0323
NH,* - 0226 0411 Q167 O0l56 0222

1 (CyfCrg) son - THAS concentration raug of each 1on ta Na in sea warer
11 {C/Chia) e miass concentiation raio of each 1on to Na™ w dustfall
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Fig. 3. Mass fraction of metal elements in dustfall sampied in Cheju area (unit 1 %).
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Table 3. Predicted contributions of sea salt to solu-
ble components in dustfall.

Seasonal contribution (%) Average
Site contribu-

Sprng  Summer Fall  Winter  fign ()
51 212 18.3 402 412 3n2
s2 19.6 a6 /1 154 274
33 29.6 34.0 559 20.0 34.9
84 328 303 725 21.9 41.6
85 158 36.6 382 16.1 26.7
Aveiage 238 33.0 490 229 322
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Fig. 4. Seasonal variations of meteorclogical ele-
ments; (A) precipitation, (B} wind speed
and (C) frequency of sea breeze.
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Table 4. Enrichment factor of each metal element in dustfall deposited on Cheju area.

X./Fe- Enrichmeat Facior Ayerage
Element N Enrichment

D crust S1 52 53 54 85 Faclor
Al 1.626 0226 0.854 0.158 0.366 0173 0.353
Te 1 1 1 l L 1 1
Mn 0.019 1.004 0.945 0743 1.078 1211 0996
Cu 1.1 %103 44.323 26618 26 130 32 360 101.988 46.285
Zn 14 %102 29.850 40923 35.768 16 280 86.092 41.783
Cd 4.0x10-¢ 71.558 17.596 — 23.991 - 22 629
Pb 26x10 24.220 17.556 14.252 8305 14752 15.825
Cr 2.0x107 1.145 0915 0.951 1104 1.390 1.10
Ca 0.726 0.118 0004 0.014 0.335 0.051 0.103
N1 1.5x>107 1.336 1.032 0334 1.567 1215 1137

* Mass concenfrahon rato of cach metal element 1o Fe in crust (Mason and Moore, 1982)
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Table 5. Predicted contributions of soil to dustfall
deposited on Cheju area.

Contribution of soil (%) Annual
Site average
. contrtbution
Sprmg Summer  Fall Winter of s01] (%)
Sl 228 34.6 18.5 7.9 209
52 348 25.3 27.3 263 28.4
S3 27.9 11.2 7.8 33.0 20.0
S4 34.0 33.0 36.5 432 41,7
S5 27.8 153 119 28.3 209
Average  29.5 239 244 27.7 26.4
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Table 6. Predicted contributions of sea salt to solu-
ble compenents in dustfall, TSP and rain at

site S5.
Tlem Dustfall TSP Rain
Contubution of sca sall{%) 267 29.2 443

Table 7. Enrichment factors and mass fractions of
each metal element in dustfall and TSP
relative to crustal composition at site S5.

Dustlall TSP
Element
EF | p— EF. P
Al 0172 0.234
Fe | 1
Mn 1,279 218 1.889 471
Cu 110422 9.1 58.792 083
n 78 890 8.7 70,106 98.6
Ccd — - 72914 99,9
Pb 15.350 0358 203.8a7 99.5
Cr 1.388 280 4,628 8.4
Ca 0.030 # 0.490 "
Ni 1272 214 5.241 809

Table 8. Predicted contribution of soil to dustfall and
TSP at site S5.

Ttem Dustfall TSP

Contribution of soil (%) 235 15.8
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Table 9. Result of varimax-rotated PCA for dustfall
data, sampled in Cheju area.

variahle  PC1 PC2 PC3 PC4 PC5 PCG oM
nunality

008 -0.15 051 -020 070
0.17 -0.03 -0.00 ~0.04 090
0.17 -0.02 001 -2.04 090

Cl- 0.59 -0.18
35-80,* 096 0.01
8§~-Calt 096 0.02

MNat 095 001 017 -0.03 -0.00 -0.05 0.96
K+ 084 -0.15 017 005 -0.06 -002 0.77
N~ 021 —015 068 0290 041 001 (.78
NH.* 0.33 —0.08 078 .01 -007-003 073
NSS-S0#° 017 —024 078 008 012 018 075
Cd 0.19 Q25 455 -024 -027 -008 0.54
Al -0.14 071 -021 006 -0.18 03% 076
Fe -010 073 -017 -0.20 032 006 0.73
Mn -0.03 046 -0.28 02! 014 028 067
N1 013 075 003 038-010-008 072
Cr ~0.13 0.64 036 -000-034 -001 067
Cu -0.02 017 0.00 086 0.18 -0.010 ¢80
Zn -007 004 006 087 -009 021 0.82
NSS-Ca*- -021 -0.00 027 032 030 476 0.80
Pb 003 033 -0.09 -0.01 -0.23 082 084
Ca 025 0.8 008 006-055 0.01 040
Mg+ 031 007 C18 033 066 004 068
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