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Chemical Characterization of Rainwater in a Karst Rural Site: A Case Study of
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Abstract: Rainwater samples of a karst rural site in Puding County, Guizhou Province, China over a period of one year (2008 ) were
collected and the major ion concentrations were measured. The pH of samples varied from 4. 6 to 7.1 and volume-weighted mean was
5.7. Ca’" was the dominant cation in rainwater and volume-weighted mean was 303.2 peq-L™'. It accounted for 34% -88% of the
total cations in the studied rainwater samples. SO;” and NO,; were the main anions, and their volume-weighted mean were 281.2
peq-L ™" and 69.9 weq-L ™", respectively. The sum of SO;  and NO; accounted for 63% -93% of the total anions in the studied
rainwater samples. Investigations of fractional acidity ( FA), neutralization factors ( NF), and correlation coefficients among ionic
constituents indicated that high pH values were controlled by the neutralization caused by the alkaline materials but not by the absence

of acidic materials. Studies of the origins of major ions showed that Ca®*

was from the terrestrial source, e. g. crustal dust and human
activities, and NH, and K* were from the soils and human acidities, while SO;~ and NO,; were mainly originated from anthropogenic
sources.
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Fig. 1 Map showing the sampling station
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Fig.2 Linear regression of sum of cations vs. sum of anions
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Table 1 Comparison of the major ions concentration in Puding with other sites/ peq-L ™'
S W pH cl- NO; S02- NH, K* Na* Ca®* Mg?*
W (AWIT) e e AR 5.4 54.5 69.9 281.2 30.8 20.3 21.4 303.2 17.0
HIAL 1 3 4 I T 4.5 21.2 48.2 198.0 — 11.0 4.0 114.0 26.0
g 2% 08 I A AR AR 5.5 5.2 3.1 40. 6 30.3 3.6 2.4 21.1 3.1
Jemrt gt 5.1 104.0 109.0 315.8 185.6 17.7 25.0 607. 2 40. 4
gt Wi 4.5 58.3 49.8 199.6 80.9 14.9 50. 1 204.0 29.6
7 pl2e Wl 4.6 40.3 43.2 210.9 386. 6 15.2 69. 8 103.6 6.6
Waldstein 2"/ AR 5.3 5.6 26.9 24.5 36.7 1.8 9.9 7.6 1.2
PN et — 16.0 31.7 106. 9 23.2 8.2 16.3 432.2 56. 1
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Fig.4 Relationship between sum of Ca?* , Mg®>* and NH,

and sum of SO3~ and NO;
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Table 2 Correlation coefficients (r) of ionic concentrations in rainwater samples from Puding

H* NH,' K* Na* Ca®* Mgt F- cl- NO; S0;~
H* 1.000
NH," -0.087 1. 000
K* -0.290 0.770 " * 1. 000
Na™* -0.195 0.584" " 0.723" " 1. 000
Ca®* -0.243 0.674" " 0.926" " 0.731"" 1. 000
Mg®* -0.265 0.321 0.595" " 0.632"" 0.700 " * 1. 000
F- -0.168 0.221 0. 606 "~ 0.620" " 0.810" " 0.651"" 1. 000
Cl- -0.251 0.742" " 0.774" " 0.939" " 0.729* " 0.640" " 0.446 " 1. 000
NO; -0.196 0. 366 0.476 " 0.919" " 0.550 0.612"" 0.540" " 0.861" " 1. 000
803~ -0.191 0.721" " 0.936" " 0.619" " 0.973" " 0.611"" 0.747" " 0.663 "~ 0.375 1. 000

1) *° FRBEMIEKFE <0.01; " F£RBEMEKFE <0.05
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Fig.5 Ternary diagrams showing cation and anion compositions in rainwater from Puding
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Table 3 Enrichment factors for rainwater components relative to the soil and seawater

2 Cl~/Na* K*/Na* Mg®*/Na* SO; /Na®  Ca®*/Na‘ || %% K*/Ca®*  Mg?*/Ca®* Na®/Ca®*
7K 1.16 0.0218 0.227 0.121 0. 0439 BN e 0.249 0.263 0. 025
B MK 1.72 1.62 0.265 15.5 15.6 e 2 R K 0.155 0. 029 0. 184
EF ., ue 1.48 74. 4 1.17 127 354 EF, 0. 622 0.110 7.36
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