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~—

During Winter in Panjin _ i
ZHANG Lei', JI Ya-gin'*, WANG Shi-bao', ZHAO Jing- qi' , ZHANG Jun’, LI Yue yang ZHANG Wel —

,.-'
(1. State Environmental Protection Key Laboratory of Urban Ambient Air Particulate Mdtter Pollutlon Prevention and Control" Collage of
Environmental Smenve and Engineering, Nankm Umverslty, Tianjin 300350, Chinay; 2 Panjln Environmental Monitering Center

Pan]m 124010, Chma) .,--' ’_.--*“‘ f % ‘v 5
Abstract In order to study the characteristics’ an‘d gpﬁrce.--'of water-soluble ions in PM2 s in Panﬁn P.Mz s samples were collected atf
threé-sites in Janyéry '0f 2017, and the levéls of elght ions (Na L, Mg, Ca®*, K%, NH,", 8025, Cl”, and NO; ) were determlnéd
by 1CS-900 ion’ chromatograph The charac terlstlcs of PM, &9 the water- soluble ioh (‘ofc"entratlon SOR!and NOR calculation, and 1on
balanée calculation were investigated, and|a pl‘lnClpdl co#nponent analysis was condudted. The results showed that the concentraffon of
PM, jand Water solubile'ions followed a descending sequerce of park > development zone > the second middle school. SO~ , NO; , and
NHy were ' the major components of the water-solublé iéns atthe thpee sampling sites. SOR and NOR values were all higher than 0. 10,
indicating that SO;” and NO; were mainly converted from S0, and NO,. The ion balance calculation demonstrated that the cationic and
anion equivalents in Panjin had great correlation in winter. Further study showed that the atmosphere in the development zone presented
as neutral and that in the cultural park and the second middle school presented as partially alkaline. The principal component analysis
further indicated that the water-soluble ions were mainly derived from fuel combustion, biomass burning, secondary particles, and re-
suspended dust in winter.

Key words: Panjin City; winter; PM, ;; water-soluble ions; source apportionment
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Table 2 1CS-900 ion chromatography accuracy and detection limit

BT A0 Na* NH; K* Mg Ca’* Cl- NO; S0;~
K B/ mmol - L~ 0.012 45 0.001 95 0.003 15 0.002 625 0.004 95 0.007 2 0.038 5 0.069 6
X 22/ % 0.25 0.09 0.09 0.47 0.49 0.18 2.37 0.71
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Table 3  Comparison of water-soluble ions in this study to that in other cities/pwg-m >
STRE
Wi/ X3 Tgif PM, s Na* NH, K* Mg?* Ca’* cl- NO; S02-
Jg e 2014-12 77. 80 0.20 4.30 0.50 0.03 0.40 1.50 5.50 3.90
Jeg (7] 2014-01 116. 60 0.20 9.10 1.50 0.30 0.90 5.00 14. 80 13.30
AR LN 2014-01 267.70 0.40 25.50 3.70 0. 40 3.70 12.70 28.50 36. 60
e 8] 2016-02 164. 80 0. 60 13.20 3.30 0.30 3.80 6.00 22.50 17.50
Gl 2015-01 36. 10 0. 80 4.50 0. 40 0. 60 1.00 1. 00 4.80 4.20
AW 2017-01 91.01 0.37 6.10 1.13 0.30 0.40 3.47 7.07 7.70
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Table 5 MPIN sensitivity matrix of main particulate matter in Panjin
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Table 6 Rotated component matrix of the principle component analysis
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