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Seasonal Variation and Source Analysis of the Water-soluble Inorganic Ions in

Fine Particulate Matter in Suzhou

WANG Nian-fei"*, CHEN Yang’, HAO Qing-ju' , WANG Huan-bo’, YANG Fu-mo™ ", ZHAO Qing*, BO Yu*,
HE Ke-bin*, YAO Yu-gang’

(1. College of Resources and Environment, Southwest University, Chongqging 400715, China; 2. Key Laboratory of Reservoir Aquatic
Environment, Chongqing Institute of Green and Intelligent Technology, Chinese Academy of Sciences, Chongqing 400714, China;
3. Center for Excellence in Regional Atmospheric Environment, Institute of Urban Environment, Chinese Academy of Sciences, Xiamen
361021, Chinaj 4. School of Environment, Tsinghua University, Beijing 100084, China; 5. Suzhou Environmental Monitor Center,
Suzhou 215004, China)

Abstract: A total of 87 daily PM, ; samples were collected in the urban area of Suzhou city during 2015, representing spring, summer,
autumn, winter, respectively. Mass concentration of PM, 5 was analyzed gravimetrically. Water-soluble inorganic ions, including F~,
Cl~, NO; , SO;", Na*, NH;, K*, Mg’*and Ca**, were determined by ion chromatography. The average mass concentration of
PM, , was (74.26 +38.01) pg-m ™. The seasonal variations of PM, ; concentrations decreased in the order of winter > spring >
autumn > summer. The average total mass concentrations of 9 ions was (43.95 £23.60) pg-m ™, and the order of concentration of
ions was NO; >S0;” >NH,; >Na* >Cl~ >K* >Ca’* >F~ >Mg’*. Seasonal variation of ion concentrations was significant, with
the highest concentration observed in winter and the lowest in summer. The secondary inorganic species, including SO}~ , NO, and
NH," (SNA) were the major components of the water-soluble ions in PM, ;. SNA’s correlations with each other were significant. SO}~ ,
NO, and NH, were probably in the form of NH,NO, and (NH,),SO,. The [ NO; ]/[ SO~ ] ratio approaching to 1 implied that
mobile sources were as important as stationary sources. lon balance calculations indicated strong correlations between anion and cation
equivalents. The PM, . was acidic. Industrial emission, combustion process, secondary formation and fugitive dust were the major

sources of the water-soluble ions in PM,

Key words: water-soluble ions; PM, < ; Suzhou; seasonal variation; source
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Table 1~ Seasonal variation of water-soluble ions concentration in PM, s/pg-m ~3

ST TR % P e P ot
PM, ; 78.53 £21.93 56.95 +£25.14 68.04 £21.1 99.37 +£58.50 74.26 +£38.01
NO; 17.82 £9.98 7.88 £4.94 14.19 £6.45 23.19 £17.56 15.19 £11.89
S0%- 14.65 £3.99 14.90 +£7.16 13.07 £5.78 15.06 £9.53 14.45 +6.89
NH, 10.18 £3.42 8.00 +4.05 8.98 +3.29 12.53 £8.26 9.78 £5.31
Cl- 1.10 £0.48 0.53 £0.29 1.08 £0.47 3.74£1.79 1.54 £1.55

F- 0.13£0.03 0.05 £0.06 0.07 £0.01 0.19 £0.06 0.10 £0.07
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Table 2 Mass concentration of PM, 5 and water-soluble ions in different cities/pg+m 3
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