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Abstract: The chemical characteristics of the precipitation in Taiyuan in summer of 20112013 were investigated. The results showed
that the pH of precipitation varied from 4. 63 to 8. 02 with a volume-weighted mean of 5. 19. The frequency of acid rain was 37. 0%
31.2% and 17.4% respectively in 2011-2013. SO~ and NO; were dominant anions in the precipitation which accounted for
67.2% and 22.0% of the total anions respectively. While Ca’* and NH, were dominant cations in the precipitation which
accounted for 55. 1% and 29. 0% of the total cations respectively. There were evident declining trends in the concentration of SO}
NO; Ca** and NH,' in the precipitation over the study period. The mean ratio of SO;” to NO; in summer precipitation was 3. 02
indicating that the acid rain was of sulfuric-nitrous mixed type however NO, was very important for the acidity of rain water.

2 . . . .
* and NH, were the predominant neutralizers in rainwater samples but

Neutralization factors ( NF) were calculated to show that Ca
Mg’ * could also not be negligible. The correlation analysis revealed that coal combustion was the dominant source of chemical
composition of rainwater in summer of Taiyuan. The back trajectory analysis demonstrated that the air pollutants of Taiyuan were from
the local plants and the coal coking plants in the southern Taiyuan basin. However to improve the air quality in this city both
industrial emissions from thermal power plants and coal coking plants in Taiyuan basin need to be controlled.
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1 2011 ~2013 /peqeL™!
Table I VWM pH and VWM concentrations of ions in precipitations in summer of Taiyuan 20112013 and some major Chinese cities/peq*L ™"
pH F- al- NO;  SO;~  Ca?* K* Mg®*  Na* NH;  S02~ /NOy
2011 ~2013 5.19 15.8 31.0 99.2 299.2  264.9 10.5 42.2 22.4 140.9 3.0
4 2009 4. 68 42.6 48.1 102.5 39.3 4.5 9.6 11.3 97.9 2.1
19 2006 39.4 12.9 262.7 150.5 14.6 19.2 27.0 20.4
6 2005 4.34 11.7 15.6 46.7 162. 1 91.4 8.1 7.5 13.9 54.6 3.5
2 2009 5.83 6.9 39.3 67.5 303.6  225.6 13.7 37.6 30.3 171.0 4.5
2! 2001 ~2005 6. 00 15.4 34.9 106.0 314.0  209.0 13.8 48.4 22.5 236.0 3.0
3 2007 6. 89 58.1 85.0 73.9 330.0 291.2 15.0 66.9 39.9 175. 1 4.5
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Table 2 Correlation coefficients among ionic constituents in precipitation in summer of Taiyuan 20112013
Na* K* Mg>* NH, Ca®* F- cl- NO; S0%-
Na* 1
K* 0.5727* 1
Mg** 0.948 0. 688 ** 1
NHy 0.734* 0. 603 0. 764 * 1
Ca®* 0.847 0.6327 0.925™ 0.788 1
F- 0. 658 0.719* 0.743* 0. 607 ** 0.7227* 1
Cl~ 0.513* 0.235 0. 404 0.516™ 0.317* 0.384 ™ 1
NO5y 0.799 ™ 0.625™ 0. 8927 0.8517™ 0.955™ 0. 682 0.318* 1
S03- 0.816™ 0.537* 0. 889 ™ 0.7727 0.951™ 0.635* 0.230 0.9517 1
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Fig. 6 Typical air mass backward trajectories of acid precipitation in summer of Taiyuan
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Table 3 The pH value and ionic concentrations of precipitation samples with air masses from four typical transport pathways in Taiyuan
S0;~ NO; Ca’* NH,
/ /mm pH /peqeL ! /peqel. ! /peqeL™! /peqeL”!
40 246.5 5.15 285.6 90.0 246.9 131.4
17 103. 6 5.27 346.3 127.2 283.7 166. 8
4 34.0 5.18 202. 1 44.4 180. 8 69.5
5 9.1 5.40 494. 1 234.1 637.3 226.8
I 2006 27(10) : 1998-2002.
4 3
(1) 3 pH 463 I B 2005 35(2): 169-
176.
~8.02 5.19 2011 ~2013 4 )
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