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Water-Soluble Anions of Atmosphere on Tianwan Nuclear Power Station
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Abstract; Three major water-soluble anions ( C1~, SO;” and NO; ) in the atmosphere of the Tianwan nuclear power station in
Lianyungang were determined by ion chromatography from June 2005 to May 2006. The results showed that the annual average
concentration of C1™, SO2” and NO; in the atmosphere of Tianwan nuclear power station was (33.12 +53.63) ug-m °, (53.34 =
30.34) pug'm ~ and (8.34 +4.47) pg-m ™’

of seasonal variation. The concentrations of Cl ™, SOi’ reached the highest level in summer and the lowest level in winter, while the

, respectively. The concentrations of the three water-soluble anions showed evident trend
concentration of NO; in autumn and winter was higher than those in summer and spring. Meteorological parameters such as wind
direction, wind speed, temperature and relative humidity were studied and showed definite influence to the anions concentration of the
atmosphere. This is the first simultaneous monitoring of corrosive anions in the atmosphere of Chinese coastal nuclear power plant, and
it will provide basis for the prevention of marine atmospheric corrosion, which will ensure the safely operating of our nuclear power
industry.
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Fig.1  Chromatogram of the anions in atmospheric samples
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Table 1  Descriptive statistics of ionic components in atmosphere

wiH , %‘? 2o
Cl NO, S0;

W/ wgem 33.12 8.34 53.34
P e bR DR 22 5.39 0.45 3.06
e /ME 6.71 1.91 7.84
e KAH 297.71 27.52 154. 62
o A 22 53.63 4.47 30.34
Ko 291. 00 25. 61 146.78
Vi 2876. 17 19.98 920. 57
i £ 3.353 1.520 1.378
i 52 s o % 22 0.243 0. 246 0.244
I J& 11.205 4.359 1.968
Wl B2 o 5 2% 0.481 0. 488 0.483
T s o Bt 2% 1.619 0. 536 0. 569
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Fig.2  Histograms of frequency distribution and normal curves of anions in atmosphere
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Fig.3  Monthly variation of the anions in the atmosphere
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Table 2 Relation between wind direct and anions concentration
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Fig.4 Frequence of wind speed and the anions

concentration distribution
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Fig. 6 Frequence of humidity and the anions

concentration distribution
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Table 3 Correlation coefficients of anions in atmosphere
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cl- 1 0.212 0.520( * =)
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Table 4  Monthly variation of the mass ratio of anions in the atmosphere

i H 2005-06 2005-07 2005-08 2005-09 2005-10 2005-11 2005-12 2006-01 2006-02 2006-03 2006-04 2006-05 -4
Cl~/NO5 11.93 8.30 6.71 2.77 1.42 1.01 1. 54 1.89 1.62 1.65 2.74 4. 44 3.84
Cl~ /805~ 0.83 1.06 0. 62 0.36 0.39 0.22 0.45 0.36 0.34 0.39 0. 40 0.32 0.48
NO; /803~ 0.07 0.13 0.09 0.13 0.28 0.22 0.29 0.19 0.21 0.24 0. 14 0.07 0.17
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