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A Study on the Chemical Characteristics of Acid Rain in Taejon City
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Abstract

From March 1990 to August 1991, every each 5mm bulk precipitation samples were
collected at one residental area in Taejon City to investigate chemical characteristics of
acid rain. Major ion concentrations of rain samples (pH, SO.2-, NO,-, Cl-, NH,*, Na*, K+,
Ca?, Mg?*) were analysed and compared with the concentration of air pollutants(T. S. P,
S0,, NO,) that were measured by Ministry of Environment. The results of statistical anal-
ysis are as followings. Rain pH was relatively high on October and January and relatively
low on August, November and February. Major anion is sulfate, and it’s concentration is
2.36 times higher than nitrate’s, and major cations are ammonium, sodium and calcium
ion. Monthly variation of sulfate and calcium concentrations are higher than the others.
lIon concentration and rain pH were correlated negatively with rainfall amount. Major ions
In rain samples were SO2-, NO;-, NH,*, Ca?* and regression equations are proposed by
multiple regression of measured data. Also, regression equation between air pollutants(T.
S. P, SO;) and SO2-, Na*, K*, Ca?*, Mg?* ions in rain samples were made. From this we
can predict rain pH.
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Table 1. Monthly Variation of pH & Each Ion Concentration ( zeq/1).
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MONTH pH S02- NO;- Cl- NH,* Na* K+ Ca? Mg?+* | ANION CATION

3 5.3 253.1 93.6 73.2 107.0 89.9 140.5 93.6 30.6 419.9 461.6

4 5.8 262.9 229.5 57.5 89.7 242.8 113.1 89.6 32.5 549.9 567.8

5 6.0 281.4 177.3 35.9 80.1 94.6 30.8 104.2 25.3 494.5 335.0

6 6.0 207.4 144.1 29.3 80.9 39.0 8.5 31.8 8.0 380.8 168.1

7 5.5 212.7 41.4 22.9 67.1 60.6 8.0 22.7 5.9 277.1 164.3

8 4.8 128.6 53.6 28.6 54.1 574 10.1 24.0 7.0 210.8 152.7

9 5.2 87.6 39.9 37.1 49.6 39.4 12.1 16.5 11.3 164.7 128.9

10 6.2 517.1 156.4 214.3 257.1 95.5 153.3 460.8 189.5 887.8 1156.2

11 5.0 341.7 98.3 65.2 146.0 57.6 21.9 156.2 42.6 505.3 424.3

12 5.7 1706.0 321.0 562.1 644.9 290.7 90.9 630.1 368.8 | 2589.1 20254

1 6.1 551.3 172.6 165.0 138.2 110.1 38.4 435.0 121.7 888.9 843.4

2 4.9 421.6 116.4 52.4 197.5 89.9 17.9 167.9 49.8 590.4 522.9

Spring 5.75 267.5 166.6 53.3 91.0 135.1 87.5 96.8 29.0 487.5 439.3

Summer 5.53 196.5 81.6 26.3 70.0 52.0 8.5 26.3 6.9 304.4 163.8

Fall 5.18 184.6 62.9 52.5 88.0 47.3 20.3 77.3 27.7 300.0 260.5

Winter 5.35 795.5 182.4 211.9 308.7 148.3 415 342.5 1499 | 1189.8 991.0

Wit.
AVG. 5.53 237.4 100.9 43.5 87.6 72.4 27.1 61.3 20.5 381.8 268.8
STD.

DEV. 0.65 287.0 155.9 74.4 125.3 77.9 83.5 122.2 55.8 517.2 464.7
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Fig. 1. Monthly Variation of Rain pH, Cation and o]2o] oF 89% ATE AXsT gles o=

Anion Concentration( u eq/1).
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Table 2. Rates & Concentrations of Anions( ueq/1).
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YEAR. N0,
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JpH=—0.0086"Rainfall Amount(mm)+5.6688]

0 5 10 15 20 25 30 35 40 45 50 55 60
Continuous Rainfall Amount{(mm)

Fig. 2. Continuous Rainfall amountt & Rain pH

Change.
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Fig. 3. Continuous Rainfall amountt & Ion Concen-
tration Change.
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802 =-5.7857 * Rainfall Amount(mm)+334.3375(P <0.01) (3)
Ca?* =-2.7630 % Rainfall Amount(mn)+107.3903(P<0.01) (4)
NH," =—2.6211 % Rainfall Amount(me)+131.0026(P<0.01) (5)
NO,~ =—1.7357 % Rainfall Amount(me)+129.8677(P<0.01) (6)
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Table 3. Multiple
Rain pH and Ion Concentrations.

regression Analysis Between

DEPENDENT
INDEP

-ENDENT | S0& | N0, [S02N0, [S0 N0, 180 Noy [0 Nos | ALL
oH G |NHCe | OF oN
ro (o8| 029 028 [ o5t | 0253 | 0229 | 0348
N 26| 26 6 | 26 | 26 | 236 | 2%
P | <00]<001| <001 | <001 | <001 | <001 | <001

pH=0.000335 * SO~ +5.440159(r =0.148,
N=236, P<0.01 ) (7)
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dEo) ARE FAULE ¢4 Fo| oJLEEs} 4
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Table 4. Multiple regression Analysis Between SOZ-
and Air pollutants.

DEPENDENT
INDEP
~ENDENT SO, S0, T.S.P
S0 T.S.P
r 0.535 0.771 0.529
N 17 17 17
P <0.05 <0.01 <0.05
550
~ 4501 .
= 3501 . .
[
o4 - -
9
S 0]
o -
= “e
3 1501 *
92}
-
50 . .
50 150 250 350 450 550

5.73*S0,(ppb)—2.288TSP(ug/m"3) +403.73

Fig. 4. SO,, T. S. P(in Atmosphere) vs SO2- Ion
Concentration In Acid rain (Calculated).
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