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Abstract

The chemical components of rain water and aerosol in Bulkwang of Seoul and Yangpyung
of Kyunggi-do were compared in order to investigate that pollutants at urban area influences
rain water and aerosol component. The following is the result of this study.

1) The pH of rain water was shown 4.82 at urban area and 5.69 at suburban area.

2) The mean concentration of SO}~ within rain water at suburban was nearly the same
at urban area but the mean concentration of Na*, Ca*, Mg* and NH?* at suburban area
was higher than the corresponding levels at urban area.

3) The ion component of aerosol at suburban was shown 68% of that at urban area

This study proved that the concentration of rain water and aerosol component was under

the influence of movement of air current.
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Pant Nome Re Port Tame
Ve | 1 |FD 5 VALVE
4 MAIN POWER CONNECTO
15 [ CONTROL INPUT CONNECTOR
16| SUCTION INLET
TIMER 17| CONTROL PUTPUT CONNECTO
FILTER SE000R__ | 18 RRYING HANILE
FILTER HOLDER 19 FLEMETER CONNECTO
COVER FILTER REEL. | 30 | SAMPLER OUTLET
AN 1 | SAMPLER INLE
0 [ PINGLROLLER | 12 | SAMPLING HEAD
11| FLOW METER n IXING_J00
12| ROLLUP REEL 24| CARRYING HAND

712} 1. Description of High Volume Tape Sampler

Sample filter

Bland filter

40ml D.W

50ml

OH-flask

Shaking(300 RPM) 1hr

|

Filtration{(TOY0 5C)

[

I.C

C1-,NO3~, 8042

A.A.S

K+’Na¢'ca2¢'mz¢

|

uv

NHs * (Indophenol )

112! 2. Pretreatment procedure of Atmospheric particulates
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CI-, NOy~, SO, Column : HPLX-AS44A, flow rate : 1.5ml/min
1C Eluent : 2mM Na,CO,, Output range . 30us
Regenerate . 0,.0256N H,SO.
K* Abs . 766.5nm, HCL : 7ma, BW : 1.0nm
AAS Na* Abs : 589.0nm, HCL : 8ma, BW : 0.5nm
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T8 3. Monthly precipitation in Seoul and Yangpyung
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T 2. Ion Concentrations of Rain water in Bulgwangdong(ug/ml)

Month pH EC cr NOs~ | SO K* Na* Ca** | Mg'* | NH/*
1 422 | 11860 | 621 | 372 16.24 1.09 2.15 1641 | 078 435

2 394 | 10941 341 516 | 2244 | 077 1.84 549 | 050 1.98

3 472 | 11020 2.55 140 1519 | 057 1.60 1159 | 043 364

4 5.45 5797 | 381 3.62 1642 | 039 293 769 | 033 434

5 4.70 28,69 212 | 213 88 | 014 0.66 212 | 013 191

6 6.39 24,97 120 | 236 1246 | 016 1.00 108 | 024 1121

7 459 4303 174 | 423 1111 | 014 0.69 146 | 020 596

8 523 950 | 237 181 210 | 004 025 078 | 004 147

9 5.95 2262 | 1059 | 097 373 | 023 0.57 065 | 004 163
10 5.16 5324 3.82 559 | 2352 | 025 1.70 651 | 031 462
1 4.70 46.89 296 | 281 929 | 069 1.39 188 | 013 173
12 464 6373 | 239 1.86 497 | 052 1.02 329 | 042 2.38
AVG, 482 3265 317 | 259 803 | 021 0.82 210 | 0.16 339
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H 3. Ion Concentrations of Rain water in Yangpyung(ug/ml)
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218l 4. Monthly distribution of Anion and Cation Concentration
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I 4. Ion Equvalent Concentration for pH Range in Bulgwangdong(ueq/l)

pH-range Pre. |Freq.| CI” |NOy~|SO,~| K* | Na* |Ca** |Mg**|NH," | ANL | CAT.| A/C
(mm) | (%)
~45 1630 | 124|015 | 004 | 042 | 003 | 0.11 | 062 | 0.05 | 0.17 | 0.62 | 0.98 | 0.63
45~55 4526 | 345| 0.10 | 0.08 | 040 | 002 | 0.07 | 026 | 0.03 | 047 | 058 | 0.85 | 0.68
55~6.5 5086 | 388|009 | 006 | 0.20 | 0.01 { 0.03 | 0.11 | 0.01 | 022 | 0.35 | 0.37 | 0.93
6.5~ 1872 | 143|014 | 006 | 0.33 | 0.01 | 0.09 | 0.18 | 0.03 | 0.17 | 0.53 | 049 | 1.07
TOTAL 13114 |1000} 0.12 | 0.06 | 034 | 0.02 | 0.08 | 029 | 0.03 | 026 | 0.52 | 0.67 | 0.83
E 5. Ion Equvalent Concentration for pH Range in Yangpyung(ueq/l)
pH-range Pre. |Freq.| CI” |NOs~ SO~ | K* | Na* |Ca** |Mg**|NH,* | ANL | CAT.| A/C
(mm) | (%)
~45 145 3.31f 003 | 0.07 1 0.10 { 0.01 | 0.06 | 0.08 | 001 | 0.12 | 020 | 028 | 0.72
45~55 232 5.30| 0.06 | 0.06 | 0.22 | 0.01 | 0.07 | 021 | 0.02 | 025 | 0.33 | 0.55 | 0.60
5.5~6.5 486 | 1110/ 0.11 | 011 { 0.21 | 003 | 019 | 0.26 | 0.03 | 0.17 | 040 | 0.68 | 0.79
6.5~ 351.6 | 80.39( 0.09 | 009 | 023 | 0.01 | 0.12 | 0.19 { 0.02 | 025 | 0.38 | 0.59 | 1.68
TOTAL 4379 (1000 | 007 | 007 | 0.19 | 0.01 | 0.11 | 0.19 | 0.02 | 020 | 0.33 | 0.53 | 0.70
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‘¥ 6. Correlations Matrix of lon Component in Bulgwangdong

H* EC cr- NOs™ | SO&” K* Na* | Ca** | Mg** | NH* | Pre.
H* 1.00
EC 32 100
crr -0 51 1.00
NOs™ —-.04 35 62 1.00
SoZ” | —.01 57 a1 77 1.00
K* -.01 .56 74 .66 .78 1.00
Na* —.04 61 63 35 .56 60 1.00
Cat* 18 69 56 37 .61 68 64 1.00
Mg** 00 .68 73 58 .70 76 80 73 1.00
NH.* -.18 19 28 51 57 38 .16 18 32 1.00
Pre. -06 | 34| —-10| —-21}| —29| —21 | —28 ) —32 | —31 | —.20 1.00
X 7. Correlations Matrix of Ion Component in Yangpyung
H* EC Cclr- NOy,~ | SO& K* Na‘ Ca**t | Mg** | NH,* | Pre.
H* 1.00
EC 12 1.00
cr- -25 47 1.00
NOs~ —.00 71 57 1.00
SO2~ | —.13 91 39 5 1.00
K* —.03 32 51 47 20 1.00
Na* -.19 42 64 54 31 90 1.00
Ca** .10 80 55 .76 70 62 68 1.00
Mg** 14 91 64 a7 83 39 50 82 1.00
NH,* —-.13 43 .15 40 51 31 26 35 35 100
Pre. ~08 | —24 | -19| —04}| —-21| -13| —13| —18 | —-.15 | —.07 1.00
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218 5. Relationship between SO2 and Ca®* in Rain Water
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12 7. Relationship between C1~ and Na® in Rain Water

At

SO, Ca*el FFFEd FFe= ¥
AEze 299G FFEG =HA A
Ag BRF A9 AFEI 9& F
A Jepgton] gy APdeA g4t
¥XE el

SO, Mg*el BHFEE U BFFEY
BBEE A SO ¢ Cat*e] FEES ¥
ST FAZ JdEiyd.

2 Mg £3F5AYY 3¢ SO 2 CaSO.
2 MgSO.8t Ze 949 HHEAM 55
#U5E o] B Ao F3HY ¥H
A e AS SO+ Mgl FadL v+
Hon SOF ¢ Cav* e tha Aol 3l
' E¥X5E Yedt

29 79 Na*, CI"8] B#EZZE BY
a4 Aole AT BRFAY, FHA
A4y i FL& olLulF2g ojFL 3



KOREAN JOURNAL SANITAT. Vol.8, No2(1993) 165

o o] MY F¥E ¥ T&F W
wEolgt 44 & 3o

5. oloiz2F 4o vn

EAANYERHH 2YAFFHY o
o2& ARTEE v}y 3o '2d
69 15YHE 1747A F AFAAN FA
o 3to]lB§ HolX MEFHE o] 83} 64
T RHez dojzEE X3 A

H 8, 9% 2L 7| &8 AA2F9
o] 2R L FFFEE YePA Zolt}, oo
2 F 8012, Yol IFE=Ee &
4 B33F A3l 0.178ueq/m’, 0.227peq/m’,
g A Aol 0.122ueq/m’, 0.151peq/m*ZA

5 A3 25 Fole] §o| e,

B354 &0l 4 8F SO & 78%,
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H 8. Ion Concentration of Aerosol in Bulgwangdong (unit : pg/m)
DATE TIME cr- NOs™ SO&- K* Na* Cat Mg NH,*
'92 12:00 0.641 0.924 4.468 0.148 0.158 1.726 0.068 1.720
6.15 18: 00 0.815 0.765 5.761 0.280 0.290 1.168 0.081 2.364
'92 2400 0.382 0.394 3.486 0.078 0.087 0537 0.018 1385
6.16 06 : 00 0.845 1533 5.120 0.156 0.166 1.826 0.071 1774
12:00 0.808 1511 9.820 0.174 0.184 2.353 0.110 2.836
18: 00 0.982 2.061 8.092 0.331 0.340 2.604 0.160 2.170
92 2400 0.571 1199 8.394 0228 0238 1131 0.091 2.906
6.17 06 : 00 0.732 1.065 7491 0230 0240 1573 0.097 2.547
AVG. 0.722 1.182 6.680 0203 0213 1671 0.087 2213
H 9. Ion Concentration of Aerosol in Yangpyung (unit : pg/m®
DATE TIME cr- NOy” SO K* Na* Cat* Mgt NH,*
'92 12 : 00 0477 0.347 1579 0.000 0.010 0.334 0.000 1941
6.15 18 : 00 0419 0371 2.000 0018 0.028 0.328 0.006 1349
'92 2400 0.415 0.681 4.186 0.019 0.028 0.037 0.037 1.802
6.16 06 : 00 0.394 1.079 7.741 0.055 0.065 1978 0.123 2.755
12: 00 0.403 1934 6.730 0.018 0.028 0.959 0.073 2.369
18: 00 0.287 0.598 6.675 0.085 0.095 0.580 0.031 2,675
'92.6.17 24 : 00 0.287 0.824 4.678 0.037 0.046 0.330 0.018 1771
AVG. 0.722 0.691 4.798 0.033 0.043 0.747 0.041 1952
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H 10. Wet and Dry Deposition Amount in Bulgwangdong 1992

(unit : ton/km?/30days)

Date Dry Wet Deposition

Deposition CI- NOs~ SO K* Na* Ca** Mg~ NH,*

52~6.2 5.123 0.02 0.17 1.347 0.02 0.02 0.162 0014 0328
62~79 5.514 0.04 025 0.943 0.02 0.04 0.286 0.013 0.073
7.9~83 4.620 0.28 126 1.804 0.01 0.23 0473 0.044 1476
8.3~92 2.895 031 047 2393 0.04 0.08 0.323 0.016 0393
9.2~10.7 2.266 0.04 0.16 1281 0.01 0.07 0.294 0.030 0.123
10.7~11.9 2.609 011 028 1535 0.01 0.07 0.294 0.030 0.156
11.9~129 2.400 013 0.48 3.128 0.01 0.08 0.306 0.027 0.148
AVG. 3.632 0.13 043 1828 0.02 0.08 0.257 0.023 0.404

HF 11, Wet and Dry Deposition Amount in Yangpyung 1992 (unit © ton/km?/30days)

Date Dry Wet Deposition :
Deposition Ccr- NOy™ | SO# K* Na* Ca** Mg~ | NH,
52~62 4.200 0.04 026 0.926 0.02 0.02 0.164 0.013 0.328
6.2~79 3.985 0.04 025 0.943 0.04 0.04 0.286 0.013 0.073
7.9~83 3.071 0.09 034 0.770 0.08 0.08 0.196 0.017 1.694
83~92 1.535 051 0.08 1450 0.16 0.16 0.258 0.014 0.089
9.2~10.7 1234 0.07 0.02 0.688 0.03 0.03 0.138 0.001 0.120
10.7~11.9 1.918 0.08 0.14 0.505 0.04 0.04 0.111 0.014 0.096
119~129 2.188 022 031 0.763 0.04 0.12 0.216 0.031 0240
AVG. 2.590 0.15 020 0.864 014 0.07 0.196 0.010 0.235

Zae] H|Fo] A AA e ¢8440
2o oF 50%5F0 2 el walA ¢
YR G A 2] dry deposition 8 A-¢%
ojz2&e] 794 ol HEAYY o2&
o] F ¥ o] o3ty JFL LI e A2
2 Y3 ¢+ Uoh

AgA e F8 F5doly #3FY 3
g &N vl$ Fa¥ QulgE 23 3
v #9339 d3o JAER 9 23
ARste ¢ Y3 AL AH(37.5 km)l
¥ 119 A}EAFE FIo dE -4
g 4 Utk 334 RUtHE E844E
2o 97.1ton/30 Yol i HEA %

FA@F 2894 F9 HYA NH* %
3l & 8.8 ton/30 ¥, NOs™ & 7.5 ton/30 Y]
o ol2AE F MY & HFE AR}
e SOF 733eL 324 ton/km?/30 Yol
12

v. 2 &

£ d7e SAAYUYAAMY 2 gE&A
&o] wYAY9 FFHE EE Ao=F
4E vAe IFE 47 AR ML &
BE3 A BAHY FHT FFoA

24 9 dolzd 4Ee A B4, W
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1) Faole JiegEIwios AXT =
AN Y@L TAAGFH)Y 59
pH & E4AHo] HT 4.82, wLAYQe] 5,
69 2 £AX o] AYAHof v|# Az (pH)
7} &3t

2) 949 SOF & SAXNGH meA ol
v £5& Jeld oy Na*, Ca*, Mg,
NH* 5 %olA4#e E4AAYEYE ©
A Yge] ¥ &L Ao E YERT.

3) 29A e JojRFE ojRAEFTEE
EAAYY ¢ 68% FEoE o2&
FAEA0l EAAYY B4 KAIE Ao
2 Yehgton] 24X AN A2E olF
Ao wejA e ofojunE TSt 9
&g L YEe RoE YT

4) BX Yo HEAHEY FAFe =
ARG 71% FFEoIATh

B dFdAe 9% =4XYd 1 9
Ao I3t ZAER OV BT @
weRHe] Agd 47 A N&HA A
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