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Characteristics of Water-soluble Ions Bounded in PM, .
during Spring Festival in Suzhou City

70U Qiang' YAO Yu-gang' DING Ming’ ZHANG Xiao-hua' DING Huang-da'
(1. Suzhou Environmental Monitoring Central Station Suzhou Jiangsu 215004 China;
2. Jiangsu Environmental Monitoring Center Nanjing Jiangsu 210036 China)

Abstract: The characteristics of the water-soluble ions in PM, ; were analyzed by ondine ion chromatogra—
phy during the Spring Festival ( from February 9 to 15 2013) in Suzhou city. It indicated that there were two
heavy air pollution periods during the Spring Festival. Peak value come in the early morning of the Lunar New
Years Day with an hourly concentration of 571 wg/m’. During the timescales of concentrated setting off fire—
crackers and fireworks the concentration of potassium chloride magnesium ion in PM, ; were increased signifi—
cantly. Compared with the early morning of February 9 the concentration of potassium ion chloride ion and
magnesium ion in the early morning of the Lunar New years Day increased 117 times 80.7 times and 18.0
times respectively. According to correlation analysis during the timescales of concentrated setting off firecrack—
ers and fireworks the potassium ion magnesium ion sodium ion calcium ion in PM, 5 may have the similar e—
mission source.
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Table 1  Variation in fraction of water-soluble ions %
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Table 2 Daily average mass concentration of water-soluble cations and anions pg/m’
S0%- NOs Cl- NH/ Na* K* Mg** Ca’*
2013 -02 -09 10.75 2.90 0.33 7.18 1.08 1.16 0.07 0.11 23.58
2013 -02 -10 31.89 9.48 6.46 12.12 1.22 19.62 1.14 0.13 82.06
2013 -02 -11 11.95 4.76 0.25 9.63 1.07 0.94 0.09 0.11 28.80
2013 -02 -12 8.68 2.40 0.19 7.42 0.96 0.64 0.05 0.10 20.44
2013 -02 -13 17.60 6.57 0.28 13.32 1.00 1.29 0.10 0.13 40.29
2013 -02 - 14 12. 64 4.34 0.58 10.74 0.98 3.99 0.18 0.09 33.54
2013 -02 - 15 13.56 4.76 0.20 10.44 1.05 1.08 0.07 0.11 31.27
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Table 3 The fractions of water-soluble ions in PM, ; %
S0;~ NO; iy NH, Na* K* Mg+ Ca2*
2013 -02 -09 23.9 6.4 0.5 16.0 2.4 2.1 0.2 0.2
2013 -02 -10 22.8 6.8 4.6 8.7 0.9 14.0 0.8 0.1
2013 -02 - 11 25.4 10.1 0.5 20.5 2.3 2.0 0.2 0.2
2013 -02 -12 24.1 6.7 0.5 20.6 2.7 1.8 0.1 0.3
2013 -02 -13 29.3 10.9 0.5 22.2 1.7 2.1 0.2 0.2
2013 -02 - 14 23.0 7.9 1.0 19.5 1.8 7.3 0.3 0.2
2013 -02 - 15 25.1 8.8 0.4 19.3 1.9 2.0 0.1 0.2
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Table 4  Correlation analysis of hourly average mass concentration of water-soluble ions during the Spring Festival

S03~ NO; cl- NH, Na* K* Mg * Ca?*
SO?1 - 1 0.637 0.223 0.797 0.398 0.357 0.308 0. 685
NO5 0.132 1 0. 100 0.862 0.298 0.267 0.378 0.447
Cl~ 0.772 0.228 1 0.204 0.258 0.758 0.492 0.115
NH," 0.538 0.477 0. 660 1 0.194 0.375 0.336 0.487
Na* 0.821 0.056 0.909 0. 828 1 0.201 0.245 0.597
K* 0. 860 0.061 0.973 0.733 0.927 1 0.762 0.010
Mg2+ 0. 657 0.324 0. 605 0.861 0.741 0.716 1 0.060
Ca®* 0.862 0.110 0.915 0.703 0.909 0.943 0.671 1
3 PM, | 571 pg/m’s
(1) (2) PM,;  NO; .
2 PM,;  NH; K*.Cl™ Mg
210 ( ) 00: 00 ( 62 )
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Table 4  Determination results of SO, after correction
B SO, p/(mg s m?)
co p/(mg s m?) /(mg’m’g)
A 651 70 60 10
B 6519 140 128 12
C 7 053 108 92 16
D 7923 813 866 -6.1% 7
E 5781 24 32 -8
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