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A Comparison of Chemical Composition of Rainwater
and Suspended Particulates at Coastal Area

Chul-Goo Hu* and Chang-Hee Kang**

Abstract

This study was carried out to investigate the chemical composition of rainwater and
atmospheric total suspended particulates (TSP) at coastal area. For this study, the rain-
water and TSP were sampled at Cheju-Kosan near the sea from May to December 1993,
and then major water soluble ionic species (WSI) in those were analyzed.

The concentrations of WSI in rainwater and TSP were lower than inland regions and
had larger variation for each ion species. The sum of cation concentrations (166. 4% 336. 7
req/¢) were slightly greater than the sum of anion concentrations (163. 2+249. 5peq/¢) in
rainwater, but the sum of cation concentrations (0. 157+ 0. 056pxeq/m’) were considerably
less than the sum of anion concentrations (0. 188 0. 077¢#eq/m*). The ion concentrations in
rainwater were correlated negatively with precipitation, on the other hand those in TSP
were correlated positively with wind velocity and had little correlation with precipitation.
The ionic composition of rainwater, that is, Na)»Mg®)Ca*»)NH4, K" for cation and CI)
SO »NO,” for anion in order of abundance, showed different trend from the general
trend in inland areas, however, that of TSP was similar to the general trend. The primary
sources of Na’, Mg® and Cl" were found to be seasalt and SO, and NH,  probably
originated mainly from soil dust, while NO,” was possibly derived from various origins.
And the contribution of seasalt to WSI in rainwater and TSP were about 70% and 37%.,
respectively. In addition, the average washout factor by rain fall for WSI was evaluated
to 1,019 and the wet deposition rate of WSI was estimated at 10.65 ton/km’/year.
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Table 1. Analytical Methods for Water Soluble lons in Rainwater and TSP=

lon Analytical Method

species
NH;"  Indophenol Blue Method and 1C
Na’ AASS and IC.

Cation K AAS. and IC.
ca” AAS.
Mg AAS.
SOf~ 1C.

Anion NOs3 IC.
Cr IC.

a : Total Suspended Particulates.
b : Ion Chromatography Method.
¢ ! Atomic Absorption Spectrophotometric method.
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Table 2. Concentration of Water Soluble lons in Rainwater.
(unit : zeq/1)
Sampling Cation Anion
Date NH,’ Na° K Ca* Mg* 3C SO NOs CI'T ZA
5-21 183 1309 213 130 82 191.7 725 353 437 1515
5-29 03 1635 77 975 422 3112 838 403 2115 336
6-01 6.1 1935 59 395 438 2888 586 190 2414 3190
6-22 294 598 85 68 46 109.1 236 115 168 519
7-07 750 2526 187 750 480 4693 1608 732 1808 4148
7-26 211 206 36 100 74 717 277 190 414 881
8-03 187 320 46 11 58 62.6 209 171 282 562
8-17 14 401 14 1.5 102 54.6 173 176 300 549
8-24 238 804 32 83 322 1479 56.1 153 109 1804
9-06 208 641 44 125 162 118.0 189 303 465 957
9-25 104 455 66 188 120 93.3 1110 31.8 420 1849
10-24 217 988 28 205 256 1689 443 171 1260 1874
11-06 327 1489 44 268 380 2608 489 177 1671 2337
11-13 1878 8583 436 1510 2446 14850 3154 111.0 667.3 1093.7
11-20 144 657 31 115 190 1137 477 116 81.7 1410
12-04 286 1309 46 160 3HB6 2157 553 21.7 1614 2384
12-18 317 983 105 440 282 2126 1373 387 1180 2940
Average® 319 1466 91 325 366 257 765 299 1303 2367
Averageb 182 984 64 210 224 166.4 50.3 195 934 163.2
SDf 444 1938 105 406 557 3367 766 277 1564 2495

a . Arithmetic Average.
b ° Precipitation-Weighted Average.

¢ © Standard Deviation for Averageb.
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Table 3. Concentration of Water Soluble lons in TSP.
(uint : zeq/m®)

Sampling Cation Anion

Date NH,” Na° K Ca* Mg¥ 3C SO NOs CIT ZA

5-21 0.093 0034 0.003 0.010 0.010 0.150 0.146 0.009 0.010 0.165
5-29 0.062 0.123 0.009 0.016 0.030 0.240 0.168 0.051 0.026 0.245
6-01 0.080 0.099 0.007 0.011 0.024 0221 0.212 0.023 0015 0.250
6-22 0.069 0.033 0.008 0016 0.012 0.138 0.256 0.008 0.006 0.270
7-07 0.060 0.006 0.001 0.001 0.002 0.069 0.119 0002 0.003 0.124
7-26  0.087 0.028 0.001 0002 0014 0.132 0.127 0012 0011 0.150
8-03 0.064 0.082 0.007 0.007 0020 0.180 0.147 0019 0.022 0.188
8-17 0.070 0.050 0.003 0.004 0014 0.141 0.085 0009 0038 0.132
8-24 0.053 0.060 0.003 0.005 0016 0.137 0.075 0024 0045 0.14
9-06 0.055 0.028 0.001 0.003 0.008 0.095 0.084 0010 0.008 0.102
9-25 0.045 0.056 0.010 0.034 0020 0.165 0.093 0025 0042 0.160
10-24  0.029 0.028 0.002 0.003 0.008 0.070 0.046 0007 0011 0.064
11-06 0.114 0.022 0003 0.007 0.006 0.152 0.241 0006 0.005 0.252
11-13  0.030 0.064 0.006 0.006 0.018 0.124 0.058 0013 0.059 0.130
11-20  0.053 0.107 0.009 0018 0.034 0.221 0129 0013 0.094 0.236
12-04 0.084 0.114 0.019 0.022 0042 0281 0.068 0.026 0.296 0.390
12-18 0.059 0.056 0.011 0.018 0014 0.158 0.149 0014 0.016 0179

Average 0.065 0.058 0.006 0011 0.017 0.157 0.130 0016 0042 0.188

SD 0021 0.034 0005 0.009 0010 0.056 0.060 0011 0068 0.077
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Table 4. Equivalent Percentage of lons in Rainwater and TSP at Other Regions.

Cation (%) Anion (%)
Site Ref.
NHs Na° K Ca®¥ Mg” SO& NOs CI
Taejon 326 269 101 228 76 622 264 114 (22)
Chongwon 763 143 24 40 30 646 213 141 (16)
Kangwha 485 263 40 141 71 521 175 304 (23)
Seoul 578 98 39 220 65 664 182 155 (23)
Sobaek-san 382 184 56 303 75 613 238 149 (15)
Matsue 89 594 20 129 169 263 71 666 (14)
SBTK’ 418 182 58 225 117 638 138 224 19)
Taejon™ - 44 77 686 193 595 165 240 (6)

*. for TSP Averaged from Seoul, Pusan, Taegu and Kwangju

** for TSP Except NH4
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Table 5. Correlation between Rainwater and TSP for lon Species.

Ion species NHs Na’

Kd-

Ca® Mg¥ SO NOs CF

Correlation Coefficient 0209 0296 0.033 019 0204 0284 0522 -0.051
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Table 6. Correlation Coefficient between Water Soluble lons in Rainwater and TSP.

NHy  Na' K’ ca® Mg* So& NOos  Cr

NH{ 1 (-0073)" (0.008) (-0.051) (-0.021) (0.615) (-0.080) (0.061)
Na* 0481 1 (0.723)  (0.492) (0.937) (-0.009) (0.781) (0.563)
K 0501 0553 1 (0.794)  (0.814) (0.036) (0.512) (0.757)
Ca* 0234 0752 0403 1 (0583) (0122 (0.467) (0.415)
Mg” 033 081 0120 0735 1 (-0.105) (0675) (0.765)
SO 0516 0599 0637 0675 0522 1 (0.003) (-0.359)
NO;” 0608 0683 0745 0743 0491 0849 1 (0284)
CI' 015 0830 0141 075 0865 0421 0416 1
x. () : for TSP.
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Fig. 4. Contribution Percentage of Sea Salt to Each lon Species.

Table 7. Chemical Composition of Sea Water.

Ion species Concentration Equiv?lent ratio
g/kg mmol/kg to Na

Na’ 10.770 468.50 1
Mg 1.290 53.06 0.2270

Ca” 0412 10.28 0.0440

K’ 0.399 10.20 0.0220

S 0.008 0.09 0.0004

Cr 19.354 545.90 1.1650
S 2.712 28.23 0.1210

HCOs 0.142 2.33 0.0050
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