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Chemical Characteristics of 9 d Continuous Precipitation in a Typical Polluted

City a Case Study of Guiyang China
XIAO Hong-wei' > XIAO Hua-yun' WANG Yan-li' > TANG Cong-guo' LIU Xue-yan'

1. State Key Laboratory of Environmental Geochemistry Institute of Geochemistry Chinese Academy of Sciences Guiyang 550002
China 2. Graduate University of Chinese Academy of Sciences Beijing 100049 China
Abstract A study of the continuous precipitation in Guiyang has been taken during October 30 and November 7. The results showed
that the range of pH was between 3. 65 and 7. 20 and volume-weighted mean was 4. 24. SO;” was the main anion and volume-weighted
mean was 119.06 weq- L' accounting for 80. 63% of total anions. While Ca®* was the main cation and volume-weighted mean was
48.87 pweq- L' accounting for 48. 16% of total cation and NH, was 38. 38 peq- L™' 37.82%. Good correlations between Mg® "
Ca’" NH'" and SO}~ are observed which may exist as MgSO, CaSO, and NH, ,S0, in the rainwater in Guiyang City. Different
ions of the atmosphere had different scavenged ways and rate in the precipitation process. In the initial stage of precipitation the ions
such as Mg’ " which were rich in coarse particles were quickly removed from atmosphere. However the ions such as NH,” and SO}~
which were rich in fine particles could remain in the atmosphere for a longer time.

Key words Guiyang continuous precipitation pH chemical composition scavenging rate sources
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1
Table 1 Comparison of sea water ratios with rainwater components in this study
Cl~/Na* K*/Na*! Mg+ /Na*! Ca®*/Na* S0; ™ /Na* NO; /Na*
1.36 1.50 4.09 5.06 12.34 0.11
e 1. 16 0.02 0.115 0. 044 0.12 0. 000 02
EF? 1.17 71. 65 35.56 115.09 102. 81 5637.82
SSF? /% 85. 14 1. 40 2.81 0.87 0.98 0.018
NSSF? /% 14. 86 98. 60 97.19 99.13 99.03 99.98
1 K* Mg** 2 EF SSF % NSSF %
SSF % 85.14%
3. 3 NO, /S0;"
2.3 NO; +Cl™ /SO.~ 0.009 0.12
4530 N03—
2. 2 - -
Ll pH 50?2
Mg’*  Ca’" 0.95
S0;~
S0, S0,
0.96 0.92 MgSO,
CaSO .Mg’" S0%° Ca’"
. P . Ca’ " /S0;" 0.41 Ca™"
S02° Mg?* SO’ o
. NH, /SO 0.32
Ca2+ 4 4
NH, Ca’*.NH, /SO;"
NH, ,S0, NH,Cl Mg NO, , MgCL
N 2+ 2 - 2 -
Ca’* /SO’ 0.32 0.41 50?2
2 1
Table 2 Coefficients among the major ions in rainwater
NH, Ca* Mg * K* Na* 802~ NO; Cl- F-
NH, 1 0.72" " 0.86" " 0.92"" 0.72"" 0.91"" 0.89"" 0.91"" 0.35""
Ca®* 1 0.95"" 0.87"" 0.79" " 0.92"" 0.88"" 0.84"" 0.31""
Mg** 1 0.92"" 0.83"" 0.96" " 0.94" " 0.91"" 0.31""
K* 1 0.76" " 0.98" " 0.97"" 0.97"" 0.35" "
Na™ 1 0.76" " 0.86"" 0.71"" 0.30" "
S0;~ 1 0.96"* 0.96 " 0.37""
NOy 1 0.95"" 0.40"
Cl~ 1 0.38" "
F- 1
I o o= <0.01
3 NH, ,S0, CaSO,.
Table 3 Ratios of different ionic species 2.4
NO; /S0; 0. 009 AP Ca®t Mg Fe't
+ 2-
NH, /S0; 0.32 ) pm @
Ca®* /807" .41 - -
/508 0 Na® Cl ® S02
Ca’" +NH, /S0;~ 0.73 -
o0 NO; NH;
NO; +Cl™ /S03%- 0.12
Ca’* +Mg** /SOZ~ 0.44
MgSO
NH, +Ca* +Mg** /802" 0.75 8
CaSO, NH, SO, 0.1 ~
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