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Chemical Characteristics of Atmospheric Precipitation in Shenzhen
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Abstract: The precipitation chemical components are good indicators of the air pollution. With rapid economic developing; air quality has
greatly changed in Shenzhen. To investigate Chemical feature of precipitation and atmospheric pollution characteristics in Shenzhen, two-year
precipitation samples in Shenzhen were collected and analyzed. Based on the dataset; chemical characteristics of rainwater in Shenzhen were
discussed. Results show that the concentration of the sum of anions and cations in Shenzhen rainwater was lower compared to northern cities
like Beijings whereas the acidification of rainwater was very serious in Shenzhen. Volume-weighted mean pH values of rainwater were 4.48 and
4.68 respectively, and 88% and 91% of rain events were acidic in 2004 and 2005, respectively. The contribution of SO~ to Shenzhen
rainwater acidity was smaller than that in northern cities and NO; and Cl~ played an important part to acidification of Shenzhen precipitation.
The contribution of CI” and Na® to rainwater chemical components was higher, indicating the significant marine influence on Shenzhen
precipitation. The secondary components like SO;~ s NO; and NH; contributed significantly to total ions of rainwater and they accounted for
more than 40% of total ions in 2004 and 2005, which indicated the severe secondary pollution in Shenzhen. There was the obvious difference
in origins for different rainwater components. Cl™, K* and Na* were mainly from marine contribution while SO~ , NO; , Ca’* and Mg**
were mainly from non-sea salt fraction. Formic acid, acetic acid and oxalic acid were most abundant low-molecular weight organic acids and
the sum of their concentrations accounted for 94% and 99% of total organic acids determined in 2004 and 2005, respectively.
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Table 1 ~ Comparison of volume mean concentration of ions in this

study with that in Beijing rainwater/peq® ™"
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H* 33.4 20.9
Ca?* 112.5 59.4 396.6 279.6
NH, 48.2 30.7 375.6 288.9
Na* 35.7 14.4 58.5 24.8
K* 9.1 5.9 40.1 28.3
Mg * 1.3 10.7 159.9 41.7
sl 250.1 142.0 1030.7 663.3
SO3- 83.7 66.1 521.0 273.8
NO; 63.6 23.6 174.0 173.1
cl- 62.6 24.5 82.8 37.3
F- 14.7 18.7 31.2 10.6
B 5 5 B 224.6 132.9 809.0 494.80
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Eal] Cl~/ Na* SOF~ /Na* K*/Na* Mg?* /Na* Ca®* /Na*
7K B A1 1.167 0.125 0.227 0.022 0.044
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NSSF 33 95 11 93 99
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11 49
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Table 4 Comparison of organic acid concentration between this study and other literature/jreq® L™
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