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ABSTRACT

In order to evaluate the air quality, dry and wet deposition samples were collected by deposit con-
tainers during four months in Inchon area. The samples were analyzed for its solid composition and
trace elements(Ca, Cd, Cu, Fe, Mn, Ni, Pb, Zn).

The main results are summarized below ;

1. The amounts of dry and wet deposition in Inchon area were 1.06 ~ 3.14 ton/km*/month, and af-
fected by the rainfall and suspended yellow sand.

2. Through the analysis of solid balance, we found that 50% of total solids(TS) was fixed suspend-
ed solids(FSS), 25% was fixed dissolved solids(FDS), and each of volatile suspended solids(VSS) and
volatile dissolved solids(VDS) accounted for 12.5%.

3. The amounts collected by sampler for trace elements were 938 ~ 2,765 g calcium/10days/
sampler, 0.2 ~ 90.4 pg cadmium/10days/sampler, 26 ~ 298 ug copper/10days/sampler, 928 ~ 3,939
g iron/10days/sampler, 50 ~ 202 pg manganese/10days/sampler, 4 ~ 37 ug nickel/10days/sampler,
52 ~ 406 ug lead/10days/sampler, and 97 ~ 1,317 g zinc/10days/sampler, respectively.

4. Using the manganese analysis, it was found that 76.1% of TS was from soil.
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Table 1. Water balance during experimental period in Inchon.

Initial . i Final
Period Precipitation  Evaporation
Water level Water volume  gepth(mm) depth(mm)  Water level Water volume
(mm) {ml) {mm) (m])

(01) 4. 26-5. 05 64.6 2.030 31.5 38.2 49.2 1,548
(02) 5. 06-5. 15 64.6 2.030 65.9 43.3 87.2 2,739
(03) 5. 16-5. 25 64.6 2.030 60.5 45.1 80.0 2,513
(04) 5. 26-6. 04 64.6 2.030 0.1 51.1 14.5 456
(05) 6. 05-6. 14 64.6 2.030 0.0 56.0 8.6 270
(06) 6. 15-6. 24 64.6 2.030 6.5 57.3 13.8 434
(07) 6. 25-7. 04 64.6 2.030 92.8 34.2 123.2 3.870
(08) 7. 05-7. 14 64.6 2.030 51.1 48.3 67.4 2,117
(09) 7. 15-7. 24 127.3 4.030 0.0 68.3 60.0 1,885
(10) 7. 25-8. 03 64.6 2.030 14.7 70.0 9.3 292
(11) 8. 04-8. 13 64.6 2.030 87.1 66.2 76.8 2,413
(12) 8. 14-8. 23 64.6 2.030 15.1 55.8 23.9 751
(13) 8. 24-8. 23 64.6 2.030 166.7 329 198.4 6,232

Total 592.0 666.7
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Table 2. Amount of TS during experimental period in Inchon.
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N Dissolved solid Suspended solid Total solid
0. ~
FDS VDS TDS FSS VSS TSS (TS)
(01) 70 52 122 146 28 174 296
(02) 67 50 117 118 27 145 262
(03) 7 47 54 156 27 183 237
(05) 9 22 31 74 18 92 123
(06) 20 32 52 135 34 169 221
Ors! 60 13 73 176 44 220 293
(08) 14 27 11 109 25 134 175
(09) 24 17 41 41 18 59 100
(10) 68 8 76 93 25 118 194
(11) 144 6 150 49 14 63 213
(12) 40 17 57 45 22 67 124
(13) 35 8 43 63 21 84 127
Total 558 299 857 1,205 303 1,508 2,365
Mean 46 25 71 101 25 126 197
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Fig. 3. Relative solid concentration in Inchon. Fig. 4. Solid balance analysis in Inchon.

Table 3. T'race element concentration of T'S in Inchon. (unit ; ug/10days/sampler)
No. Ca Cd Cu Fe Mn Ni Pb Zn
(0D) 1,506 0.6 152 2,227 202 37 128 372
(02) 1,395 ND 150 2,806 161 10 90 665
(03) 2,765 ND - - 153 - - 171
(05) 1,166 ND 298 1,196 68 16 236 223
(06) 1,238 ND 108 1,371 132 18 86 245
07) 2,285 ND 145 3,939 198 6 403 873
(08) 1,001 2.4 93 1,193 91 19 195 222
(09) 938 0.2 40 928 50 17 261 212
(10} 1,366 ND 75 2,317 117 8 177 574
(1n 2,301 90.4 62 3.024 135 - 406 1.317
(12) 1,236 1.3 32 1,113 75 10 155 189
(13) 1,040 ND 26 980 62 4 52 97

Mean 1,520 7.9 107 1,918 120 15 199 430
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Table 4. Trace element fraction of TS between yellow sand & normal season. (unit ; %)
Cu Fe Mn Ni Ph Zn
Yellow sand season 0.054 0.900 0.065 0.0084 0.039 0.180
Normal season 0.100 0.660 0.060 0.0088 0.083 0.110
Yellow sand/normal rato 0.54 1.36 1.08 0.95 0.47 1.64

7P 2o) 77k 1/84 A4ajstar lck.

3. QIMX|ALY ZsHREE F50lE 529 &3

Table 3& &3t 850 ol gt S
2 vehdl Zleo|r}, Table 304 2-5°] deposit con-
taineroll 1047y E3¥¥ g Fo| oF2 7zt
938~2,765 pg/10days = 26~298 pg/10days, 7=
B} obed o] ek 7h7k (0.2~90.4 ng/10days 2 97~
1,317 pg/10dayse e}, gk Hap whzke] of& 928~
3,939 pg/10days™ 50~202 pug/10daysolwd, v]7-g
4~37 nug/10dayse] 7, & 52~406 pg/10days o &
ZALE G]), o2l gt A Abe] ole AlslAl 54 &
A8 71489l A Fo] FHE Foll ode} v}
HALE 71x]7] wEeln, 53] 3I5o] AHE A4
Ao} 7] F ofo] 22| MAE A3 =l &
= sty & 5 gle}, g sfofel|A] nlge] &
o9t oEAMCH: WSl uldte] oo %
A717ke] Akl Fae] wot ek

ol 5 ZAehiale] BAS olns] $lste]
Bl AYE % & e 1-60 5 AP Al
1~2kh]8] & HA15 DS/} A4 shiz v &2 42.8%
odl whste] 3~6h Hit 2495 A3 9l
W, o] 2-0) MAIEEE Table 49} zto] 3abAle}

AA) geel Aol wols alek Hal b

=
Moﬂ Fe, Mn, Zn®l #A4lo] F=el4% ok 5 9l
2, Ni®) A$oli= GAsh 2 ol g 4 9
‘317 Cu9]r Phe] #-%olli= 93]e] gekm|s) 2 s}E
Y=

53] ol & F5FA ok o ARFY st
ol Ay} wprke] 7otz EE o] 3l 2 Al
9l _E_;ﬂHELAgaol:;} x]xjx—lo] oitsolc L;_ Q 3_\3:‘7 §°)-

+ Si, Al, Ca, Fe & Mn %] =4 o}
ehbs Zlog oledx] Qb el 4 Fol XAlgh
enrichment factor= Mn ¥5& ©| &3] 55%
o] xpedrk ez 19 Hhagle) 7)o A xE Aot
e 2R AbgEel A=, Bkl r]ofeE A
()=} 7o) ZH =]z}

Eokoljlo;i 6(17) Csml>< 100 CMnX 100
o = CISP SOianXCTSP
------ A1)

o17)4], Crep : ¥315% (ng/m?)
Cuir : BSFol|A] 7]0d%l E-215 12
(ng/m*)
Cu : #7215 Mn9] 5% (ug/m?)
Soilw, : EYAAEFT Mno FT#ELv

(g/g)
A (1)e] Aol slofr] Bekd¥E F Mno] Abd
teko Al&ali= thAlel] FAMIE So| A AE 2|+

4 29| Hd Mn Ahd gH2Ex] Q] 0.0008 g/g soil S
R Aesidoh Y 1 AF Q1A A2 ﬂs}ﬂ
F k9] 71oj 82 76.1%% el gl 4

AFA S 2lste] AH A (1)¢] s} MHX*
ol #xl& ohe FAE Mnd] Fx HAE 1 s}
A o *M 1 #| =k, °1h %‘—%?-‘4 vﬂ%ﬂ o

B 7]eldt Ao .qu:l—E]“ Z]X‘j;(-]o] Z]-E_OIL]— )
ik o @ Bzl F abedzl ukxel Ao 70%, <l9H
Aol 30% 7 A=, zpelz] ubalo] we 7] o
L3 s gleh? crefu) xjedd bl )&k 9)x)
FAES A 5 um o4l o PPEHTF‘%i}
-}51 °]°1 7] Zol) #HF5= A7te] #2e
Zed, glAell wA|4= odaF z&fﬂ e o

IV.# =

lH =] Zpatzle] UYEA A ek AFE 5
et A, ohg ok e A2 =it

1. & Aol A] ksl Zshialeke 705 2 71t
g a.loll ZA #9510, 199413 2] Al 7H¢
g ¥ Eog olsled Aaltalade] pE x|
oi=Z o glet,

2. alH =)Aol 7ZpalRR1ERS 1.06~3.14 ton/km?/

Korean Journal of Environmental Health Society, Vol. 22(2)



A Study on Physico-chemical Properties of Dust-fall in Inchon 89

300l sitate, ZFg-7h 712) AYEA] 3= 7171e]
7rahi-alee- AR E Heo|a glon, 39 U4
o} ghal by Ao} Ashal g2 =2 A Vet 9l
3. 44E 78 EF DSe 7beo Aol s
W gles, FSS& kAl dahialel il
VSS+= 19l Adapile] Aol zha o s
SLoodeh afeba] VSS= & 2Ab)7hs Estel oA
g H|E-& Bolar it
4. ol =] ol A7k Zh3hEAlel gt 8
g A3}, QAR ] A 1/2 7k
}\0

.li'l.
4

5. 7shal o T4 g wEat Fol 7t
7} 938~2,765 pg/10days/sampler 4 26~298
ug/10days/sampler, 7}= &3} oledo] Z+7k (.2~
90.4 pg/l0days/sampler % 97~1,317 pg/
10days/samplere]™, A3} wike] of2 928~3,
939 ug/10days/sampler® 50~202 pg/10days/
samplere]g] i, WAL 4~37 ug/10days/sampl-
ere] 3, W& 52~406 pg/l0days/sampler 5%
ZAFE oA}

6. W7ko]-2 oS o] -g-ake] AbRE 1A A F
zle] xf 7]od §-& 76.1% % viehda sl

SEIR

D 3% - g4, 1993,

2) Perkins,H.C. : Air Pollution, McGraw-Hill, 1974.

3) Stera,A.C. @ Air Pollution - Vol. I & II, Academic
Press, 1977.

4) Wollf,G.T., Countess,R.]., Grobricki,P.J., Ferman,

M.A., Cadle,S.H., and Muhlbaier,J.L.. : Visibility-
Reducing Species in the Denver {Brown Cloud!-
II. Sources and Temporal Patterns, Jr. At-
mospheric Environment, 15(12), 1931.

5) FYeFEd T 0 B3 felde S,
1980.

6) o1u13], #3tdy, AN, HlE, ¥ : WrE
Aerosol FHloll g A7, FFIAATAL, 8,
65-76, 1986.

7) o|ulg], gslA, Adr], A gr)F HREale
Aol B TAMAT (5), THYFATUE, 1987.

8) Groblicki,P.J. : Visibility Reducing Species in the
Denver Brown Cloud-1. Relationships between
Extinction and Chemical Composition, Jr. At-
mospheric Environment, 15(2), 1981.

9) 333 =A FE7L r)F S o A
Sol] g Ak T, AN E R BN EY, 1984,

10) o191t =75, T3 Al 1987

11) 235« g e 39 A4 Ji7)4.

12y 7143 71K, 1994,

13) 37} ¢ gl g A1) AR AL - 7] esds
Ao abAe] o] %3t Abdu] FFatel A A1), 3
&h7]4r % 1 107-140, 1989.

14) 713574« 3kl o Fale] dubEA AL - 7] e F
Aol gHe] o) 53} AbAdu] 7stell gt dH-(2), #
7] A 1 107-145, 1989.

15) ¥t &, o3, M4 1ARkE d Aol 28k
7] el g A2 ol #aql - dirj edEA A

2] o5} AbAdY] 7pstel #gt A1), FAErlEA:

142-168, 1989.

o]ulg] : FalriAte] Sehitetel vz G, 7]

sAlakE] A], 2(3), 34-44, 1986.

17) ol g, 3ukA] @ el 7] ExlEe] shatedd
o @slod, 115 7|8 M3 e Ry 9
24} : 20-21, 1990.

18) HAMIE © RERLFHRMPE D "RAIN - PR Tk
W SR A SURRBOEAE T, BRI E AR S
L& 1991,

16

=

Korean Journal of Environmental Health Society, Vol. 22(2)



