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Effect of Liquid Water Content of Particles and Acidity of Particulate Matter on
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Abstract: Secondary species are dominant components of PM, s in Dushanzi Xinjiang. It is crucial to investigate the conversion
process of secondary components in the atmosphere for regional air pollution control. The water-soluble components were analyzed for
samples collected from Dushanzi District of Xinjiang from September 2015 to July 2016. The results showed that the total water-soluble
ions ( TWSIs) showed a seasonal variation consistent with PM, ; and the seasonal variation of the ions was in the order—winter
(67.86 wgem ™) >autumn ( 13.77 pgem ™) > spring (10. 09 pgem ) >summer (4.85 pg*m ) ; secondary ions ( NH, SO;~

and NO; ) —accounting for 98% of TWSIs in winter. The results of the aerosol thermodynamic model ( E-AIM) that explores the
particle liquid water and acidity in Dushanzi District showed that the particles in Dushanzi are acidic with an annual in-situ pH of 0. 81

and the pH value of the winter samples was the highest (2. 93) . The seasonal variation of particles in water was of the order: winter
(331.32 pgem ™) >autumn (5.91 pgem™>) >spring (5.46 pugem ) >summer (1.62 pgem ). The annual average nitrogen
oxidation rate and sulfur oxidation rate were 0. 13 and 0.47 respectively indicating a secondary conversion of regional pollutants.
Further analysis showed that the concentration of sulfate in the particle phase was significantly affected by liquid water content of
particles and in-situ pH. The formation of nitrate was mainly caused by heterogeneous reactions under high water content of particle.

Key words: secondary pollutants; thermodynamic model; particle acidity; liquid water content of particle; water-soluble ions( WSIs)
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£
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Table I Mean values of meteorological parameters and measured species with seasonal changes
T/°C 16.00 +2.56 25.96 +2.01 12.92 +4.20 -9.37+4.32
RH/% 49.93 £19.90 41.76 £8.91 50.50 +15.71 92.53 £4.05
PM, s /pgem~? 56.18 +37.10 33.25+17.72 69.95 +25.97 102.83 +54.71
Cl™ /pgem 3 0.25+0.27 0.10 £0.14 0.73 £0.66 0.03 £0.04
NO; /pgem > 2.47 £2.09 0.58 £0.25 4.04 £3.50 18.02 +14.04
S0~ /pgem? 4.25+£2.65 2.47 +0.78 4.39+£1.90 33.69 +31.43
NH, /pgem~* 1.07 £0.86 0.47 £0.21 1.68 £1.26 15.36 +11.97
Na* /pgem 0.58 £1.02 0.34 +£0.20 0.47 £0.19 0.48 £0.28
K* /pgem > 0.11 £0.05 0.09 £0.03 0.31£0.17 0.17 £0.15
Mg?* /pgem 3 0.08 £0.08 0.06 £0.03 0.13 £0.06 0.01 £0.02
Ca, /pgem ™ 1.27 £1.04 0.74 £0.51 2.03 £0.90 0.09 £0.06
Fe/pgem > 2.30+£2.30 1.30 +0.84 2.23+£1.26 0.14 £0.08
Mn/pgem 3 0.07 £0.07 0.04 £0.02 0.06 £0.04 0.02 £0.01
SO, /pgem 6.43 +4.83 3.06 +1.34 4.33£2.17 5.26+1.89
NO, /pgem > 15.71 £2.50 11.35£2.26 15.06 £5.92 37.63 +15.24
0;/pgem > 130.07 +£32.89 131.13 £22.54 113.50 +25.86 66.11 £19.56
/pgem =3 5.46 +3.88 1.62 +£0.62 5.91£7.06 331.32 +203.83
H* |/pmolem ™3 0.03 £0.04 0.01 £0.01 0.02 £0.01 0.09 +0.10
pH 0.27 £0.99 -0.22+0.35 0.32 +£0.67 2.93+0.44
SOR 0.34 £0.11 0.36 £0.11 0.41 £0.13 0.70 £0.20
NOR 0.11 +£0.05 0.04 £0.02 0.15+0.10 0.23 £0.11
/mes™! 0.89 +0.31 0.78 £0.22 0.78 £0.31 0.33 +£0.28
(>0.5 mes™! )/ 21 19 19 5
/km 36.70 +9.31 44.42 £4.87 — 6.81 £9.40
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Table 2 Pearson correlation of SO3~ with pH Fe Mn and particles in liquid water in different seasons
pH Fe Mn water
S0 (n=14) -0.326 0.725" 0. 747 * 0.559°
S0~ (n=17) -0.057 0.583" 0.628" 0.273
S0}~ (n=18) -0.159 0. 448 0. 459 -0. 106
S0~ (n=16) -0.655™ 0. 782" 0.753* 0.736™
1) * P<0.05 * * P<0.01
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NO,
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Table 3 Pearson correlation of NO; with pH SO2~ NO, and particles in liquid water in different seasons
pH S03%- NO, water
NO; (n=14) 0.471 0.015 0.801" 0. 445
NO; (n=17) -0.208 0.560" 0. 169 0.714™
NO; (n=18) -0.152 0.792** 0.585" -0.017
NO; (n=16) -0.655™ 0.782** 0.753** 0.736**
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