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Analysis on Change Trend of Acid Rain in Tongling from 2011 to 2019

CHENG Long', DONG Hao', HONG Xing-yuan®, ZHANG Hong’"
(1. Anhui Eco-Environment Monitoring Center, Hefei, Anhui 230071, China;
2. Anhui Provincial Academy of Eco-Environmental Science Research, Hefei, Anhui 230061, China)

Abstract; The change trend and causes of acid rain in Tongling were studied by statistical analysis of the
monitoring data from 2011 to 2019. The results showed that the annual average pH value of precipitation in Ton-
gling was 5.04 ~6.38. Although acid rain pollution was improving in Tongling, it still occurred occasionally.
The concentrations ratio of SO;~ /NO, showed a downward trend, from 4.05 in 2011 to 1.25 in 2019, indicating
that the influence of NO, on precipitation acidity was gradually increasing, the type of acid rain was changing
from sulfuric acid type to sulfuric acid-nitric acid mixed type. The contribution of vehicle emissions to acid rain
could not be ignored. Compared with 2016, the deposition flux of SO~ and NO, decreased by 68.4% and
5.1% in 2019, respectively. The variation trend of SO, mass concentration was very consistent with SO}~ depo-
sition flux in atmosphere. NH," and Ca’" played a major role in neutralization, in which NH,” was stronger than
Ca’".
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precipitation in Tongling from 2011 to 2019
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Table 1 ~ Monitoring results of precipitation in 3 points in Tongling from 2015 to 2016
2015 4 2016 4
asll Py A
pH i PR/ % WEKFEAR n/C BRIIFEA /i pH{H PRFATR/ % BEKFEAR /0 BRFFEAR n/IR
T8 R 6.28 6.2 81 5 4.98 34.9 86 30
2B X B 6.31 4.8 65 1 5.55 25.8 89 23
K H i 6.65 1.5 63 3 5.21 36.4 88 32
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Fig.2 Monthly variation of pH value and acid rain

frequency of precipitation in Tongling
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Table 2 Proportion of each ion concentration in precipitation in Tongling from 2011 to 2019 %
AE By S03” NO; F- cl- NH,/ Ca* Mg** Na* K*
2011 4F 24.13 11.92 2.93 8.78 15.81 23.08 4.02 5.94 3.39
2012 4F 27.34 10.98 2.92 4.34 13.77 33.20 2.65 3.08 1.72
2013 4F 20.59 12.05 1.95 11.48 11.21 23.77 3.51 9.99 5.45
2014 4F 22.04 14.67 1.96 4.16 22.06 29.44 1.94 2.26 1.47
2015 4F 21.19 12.32 1.73 3.81 23.84 31.85 1.80 1.81 1.65
2016 4 20.60 14.19 1.66 6.46 24.37 24.06 2.15 4.46 2.05
2017 4¢ 18.18 17.83 1.72 5.95 31.99 17.32 2.57 2.77 1.67
2018 4F 16.59 21.75 0.84 4.14 40.18 12.66 1.37 1.39 1.08
2019 4F 14.60 23.36 0.78 4.95 35.97 15.20 1.48 2.27 1.39
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Table 3 Deposition flux of each ion in precipitation in Tongling from 2011 to 2019 t/km’
AR S0; NO; F- cl- NH** Ca®* Mg®* Na* K*
2011 4 2.63 0.82 0.06 0.22 0.27 1.11 0.08 0.20 0.12
2012 4 17.55 3.29 0.38 0.99 1.25 9.36 0.35 0.47 0.40
2013 4 7.93 2.31 0.14 1.04 0.80 3.66 0.33 0.66 0.58
2014 4 5.99 2.60 0.11 0.46 1.47 2.81 0.12 0.13 0.17
2015 4 24.57 8.71 0.42 1.85 5.38 18.95 0.74 0.58 0.94
2016 4 27.64 11.22 0.49 3.57 5.98 13.78 0.94 1.19 1.25
2017 4 14.28 8.44 0.30 1.79 4.46 5.25 0.50 0.57 0.52
2018 4 8.63 6.77 0.09 0.82 4.03 2.74 0.18 0.16 0.23
2019 4 8.73 8.21 0.10 1.23 3.84 4.01 0.31 0.41 0.36

K 2019 AR B T B K pH R | 3 B0
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Table 4 Comparison of pH value, alkaline ion concentration and its neutralization capacity

in precipitation between Tongling and surrounding cities

%QTEC/(Mmol~L’1) il fig

i X pH &

NH,/ Ca’* Mg®* Na* K* N(NH, ) N(Ca®*) N(Mg’*) N(Na*) N(K*)
s Tl 5.81 85.33 40.05 5.17 7.09 3.69 0.96 0.45 0.06 0.08 0.04
#e LT 5.24 23.06 7.68 1.79 4.52 3.87 0.26 0.09 0.02 0.05 0.04
T 5.40 37.44 21.58 3.00 5.09 2.36 0.42 0.24 0.03 0.06 0.03
o H T 6.59 60. 89 43.68 3.00 3.48 10.41 0.68 0.49 0.03 0.04 0.12
Je Tl 6.27 86.67 35.45 6.79 7.09 9.00 0.97 0.40 0.08 0.08 0.10
bice | A 6.89 78.89 59.63 12.21 24.35 4.92 0.88 0.67 0.14 0.27 0.06
B T 6.78 51.78 18.33 4.38 2.96 2.05 0.58 0.21 0.05 0.03 0.02
i 6.24 70.89 25.50 2.96 5.87 3.85 0.79 0.29 0.03 0.07 0.04
1 M 5.90 104. 44 95.23 12.75 26. 00 12.10 1.17 1.07 0.14 0.29 0.14
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