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A Study on the lonic Components of Rain Water
in Samchok—City Area
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In order to investigate the chemical components of acid precipitation at Samchok City in Korea, the rainwater
was collected according to 3mm rainfall from september 1994 to december 1994. pH, electric conductivity were
measured and ionic components were analyzed by lon chromatography.

As the analytical results, the average value were 6.27 for pH, 53.16 S/cm for E.C., the average concentration
were 393.42 eq/l for Cl°, 18.41 eq/l for NO;~, 91.44 eg/l for SO, 335.92 eq/l for Na*, 65.66 eq/l for NH,*,
18.12 eq/l for K*, 120.49 eq/l for Mg?* and 147.04 eq/l for Ca**. pH value correlated negatively with rainfall
amount and the component of Cl- and Na* were transported to urban air by the seasait

It showed that SO, and NO;™ had influence on acidity of precipitation, 73% and 27%, respectively, in this
area. Jon Concentration of NO,~ was higher than SO in the early rain, SO,*~ was higher than NO,™ in the succ-
eeding rain by multi-regration analysis. The percentages of removal by precipitation were higher in NO;™ than

in SO
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Table 1. Analytical method and instrument.

Parameter Analytical method Analytlcal
instrument
pH Electrode method. pH Meter (model
D-13, Horiba,
Japan)
E.C. Electrode method. E.C. Meter
(model E-12,

Horiba, Japan)

Jonchromatography lonchromatography

Cl",NO, (model DX-300,
SO NH," Dionex, U.S,A.)
Na* K~

Mgg I , Ca?t

* E.C.: Electric conductivity
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Table 2. The results of rain waters in Samchok-city

pH. Cond H Cl NO; S0,

Code (#s/cm) peq/l peq/l peq/l peq/l

Tavg 6.27 53.16 0.54 393.42 18.41 91.44
Tmin 4.84¢ 4,00 14.45 0.00 3.87 14.71
Tmax | 10,01 239.00 .00 1205.46 197.98 476.35

TEavg 7.02 83.00 .85 506.64 38.54 155,03
TEmin| 5.11 12.80 .76 23.04 5.95 35,08

TSavg 6.04 42,91 .64 357,40 12,00 72.65
TSmin 4,84 4.00 .13 0.00 3.87 14.71

0
0
7
TEmax] 10.01 239,00 0,00 1205.46 197,98 476,35
1
0
TSmax| 6.89 191,30 14.45 932,87 39.45 205.98

NH, Na K Mg Ca T-A

Code | ea/l nea/l mea/l meq/l peq/l peq/!

Tavg | 65.66 335.92 18.12 120.49 147,04 503,27
Tmin 1.83 0.48 3.86 0.00 8.08 18,58
Tmax | 206,28 842,00 53.48 521,81 957,411879,80

TEavg| 81,63 399.36 26.90 300.61 193,10 700,21
TEmin| 21.28 44,04 7.72 0.00 8.08 64,08
TEmax| 171,83 782.74 53.48 521,81 957.411879.80

TSavg | 60.47 315,73 15.32 97,79 59.29 442,06
TSmin 1.83 0,48 3,8 17.96 13.47 18.58
TSmax| 206,28 842,00 49.80 305.19 168.581178, 20

T-C TA/TC nss- nss- nss- nss-

Code | oq/1 SO,  Ca SO/SO, Ca/C
Tavg | 687.77 0.73 50,80 131.93 0.56 0.90
Tmin 28.71 0.65 14.65 8.06 1.00 1,00
Tmax [2580,97 0.73374.47 919,52 0.79 0. 36
TEavg [1002.45 0.70106.71 282.64 0,69 0.94

TEmin| 88.89 0.72 29.75 6.10 0.85 0.75
TEmax|2487.27 0.76381.64 922.18 0.80 0.96
TSavg | 550.25 0,80 34.45 45.08 0.47 0.76
TSmin 37.71 0.49 14.65 13.44 1.00 1.00
TSmax [1586.29 0. 0.51 0.78

74 103.99 130.69

CaS0,; CaCO;+H:;S0, — CaS0;+H,0+C0.)&
¥3ax, pHE NH, 9 SO2-, NOy ¢ #Ad o3
AAYE ¥, 347490= rainouto] o8} 7t Ab
A=A 97] Fo] NHyo Q& $43 €3 pHE
Z7)17+%-9} E7vo] NH,*9 SO, NO; o A4 9
3 AR fBo 2717499 47499 pHe| Ha
A9 A7t EAQHA ¥e Aoz ARBT (MAANSEL,
1985).
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Fig. 1. lonic composition of rain waters.
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Table 3. The ratio of ionic components.

Ratio Total | Early |Succeed
(ClI'/Na*)/(Cl"/Na*)ss 1,01 | 1.08 | 0.97
nss-Ca**/Ca™* 0.90 | 0.94 0.76
nss-S0 /S0 0.60 | 0.69 | 0.47
nss-SO& /(nss-SO+NOy) | 0.73 | 0.74 0.74
Ca**/(Ca**+NH,") 0.69 0.79 0.50
NH*/(NOs +nss-SO*) 0.95 0.56 1.3
Ca** /(NOy +nss-SO) 2.13 | 2.07 | 1,28
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Table 5. Correlation coefficient between H* concentr-
ation and ionic concentration in rain waters.

Correlation Coefficient

early succeed
Cl- 0.1952 0.2113
NO;y 0.1606 0.1678
S02 0.1307 0.2058
NH.” 0.1152 —0.0230
Na* 0,0853 0.2658
K* ~0, 2257 0.1263
Mg®+ ~0,1717 -0,0212
Ca** ~0.5335 —0.3985

Table 4. Percentage of removal of ionic components estimated by the early and succeeding rain waters.

i-components

Clr NOs~ SO& Na* K* Mg** Ca**

[(Milg 506. 64 38,54 155.03 81.63 399.36 26,90 193,10 300.61
[Mi]s 357,40 12.00 72.65 60. 47 315.73 15.32 97.79 59.29
P.R. (%) 29.46 68. 86 53.13 25.93 20,94 43,04 49,36 80.28
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Table 6. Principal component analysis relating to dis-
solved ionic concentration in rain waters.

Eigen vector Factor loading
F1 F2 Fy F2

H* 0.08863 0.81102 —90.02911 0.79815
Cl- 0,97363 0,19136 0.94585 0.05001
NO;~ 0,63372 —0.48880 0,70468 —0,58081
SO& 0.87878 —0,30209 0.92264 —0.42967
NH.,* 0. 85560 0.50507 0,78228 0, 38086
Na+ 0.94627 0,17183 0,92132 0.03445
K* 0.82215 —0,.22867 0.85534 —0.34803
Mg?* 0.90401 -0.10597 0.91939 -0, 23721
Ca*t 0,56332 —0.65319 0.65815 —0,73497

Eigen value 5.81 1.66

C.C.R.(%) 64.6 83.1
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Fig. 2. Factor loading of each componant in the rain

waters.
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