G EGH| 2335]A] 4] 409 25
Korean J. Soil Sci. Fert. Vol. 40, No. 2, 151-155 (2007)

4ox|e g

JENRE R

|:|
A%

ATEHE
o] o] =4
579 - ol "
S 2

Characteristics of Ionic Composition of Rainwater in Suwon

Jong-Sik Lee, Goo-Bok Jung, Jin-Ho Kim, Won-Il Kim, and Jeong-Taek Lee

National Institute of Agricultural Science and Technology, RDA, Suwon 441-707, Korea

The issue of acid precipitation and related environmental problems in East Asia have been emerging. To
evaluate the acidity and chemical characteristics of rainwater in Korea, its chemical properties during crop
cultivation season from April to October were investigated at Suwon, Korea. Also, to estimate the
contribution of ions on its acidity, ion composition characteristics and neutralization effects by cation ions

were determined.

Ion balance and electrical conductivity balance between the measured and estimated values showed high
correlation. Rainwater had distributed highly in the range of pH 4.5~5.6. The pH of rainwater was
relatively high at June as compared with other monitoring periods. Na" was the main cation followed by
NH.', Ca™, H > K" >Mg"". Among these, Na’, NHs", Ca’" and H' covered over 93% of total cations. About
86% of anion in rainwater was composed of SO+ and NOs. In rainwater samples, NHs" and Ca™
contributed greatly to neutralization of the rain acidity. Also, 88% of soluble sulfate in rainwater was nss-

SO42'(n0n-sea salt sulfate).
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Fig. 1. Correlation between anion sum and cation sum (a) and measured electrical conductivity and calculated conductivity (b).
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Fig. 2. Ratio of pH distribution of rainwater in Suwon area.
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Fig. 3. Monthly changes of rainfall amounts and volume-
weighted mean EC of rainwater in Suwon in 2005.
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Table 1. Monthly changes of chemical composition of rainwater collected in Suwon area.

Month pH NH.* Ca™ Na' SO NOs'
peq L
Apr. 43 40.9 42.1 113.8 1155 60.4
May 49 19.0 2.1 1292 110.6 553
Jun. 53 56.5 136 110.1 1185 62.4
Jul. 5.0 275 82 420 86.0 277
Aug. 47 56 70 572 792 19.0
Sep. 43 43 416 1194 70.5 23.0
Oct. 43 559 477 1229 933 69.0
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Fig. 4. Ratio of ionic compositions both cation and anion in
rainwater collected in Suwon in 2005.

of 7M. B3 (Galloway et al, 1987)%F v}
FEvE HE 54 F sues ¥ SOO
Hls AHJE7E WA dEhE Ae® 9

T3 A sle EdEe] Wl

woE Azt ol

R

fu

ol #Her 4
d pH o ZRE ks HY

452 grgez 7

=
=

o] ]

1:71;
T &
jig
o]x 2002~2003Y 7
(Lee et al, 2004) 2 19983 % %719 i¢tx o H
o+ 73% pH 463 7+& A3 (Lee and Lee, 2000)°]
o, ZEe] APAA FAle FHEHA Uk EE
HQl o] HA} vrolx 9¥o|
HAt ol&3

[e)
A5 AR

pH 4.39]
(pHine.) 9+ H] 2 %F
st 6¥9o] thE 7

Figure 5+ XA 717 &= & 9] sulfate ¢+
# nss-SO~ FEF WEE ekl Aoz 99
AYo A WlZH nss-SOs~ (non-sea salt sulfate) =

AdelA 710" FEe AT =

T =

1o
=T

=

=

()
2,

o
AR

)

1l

T =

sulfate % =

L

2 nss-SOF = [SOS] - [Na'] X 01212 A=A
ok Na'& 8l ol99] a9 o] gl i d
JApe] Aol Fge] A dX gt 7HY stel
AZEAZ AM2E T (Christian, 1963: Fujita et al,
2000). A4 01218 se] [SOL1/[Na']el Fan)
olty, ZAZE T HlE Toll §FE3IT sulfate®] A
HF FHS 887 eq L'olPom, & sulfate T F
nss-SO:° LS 88% 2 UEFTE ol2d A= Hl
B30 df9 sulfate] thiEo] 1912l WAy
A 7198 ALE 9ulEy, 89%E AAPY 7=
A7 (Lee et al, 2004) e} Bl g w] s Fe FIF
37F it

al

o =2

120

Mnss-S04  [Oss—S04

100
80
60
40r
20r

Conc. of SO a(uegL ™)

Oct.

J Sep.

Fig. 5. Monthly changes of sulfate contents of rainwater in
Suwon in 2005.
* non-sea salt SO~ = [SO#’] - [Na'] x 0.121
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Table 2. Monthly changes of pH between estimated and observed value in rainwater collected in Suwon area.

Month Apr. May Jun. Jul. Aug. Sep. Oct.
PHobs. 43 49 53 5.0 47 43 43
pHie. 39 43 4.1 43 4.5 4.0 38

pHue= -log([(H'T+[NH4 T+{Ca*])
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