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Abstract:PM, ; samples were collected at five sites in BTH (Beijing Tianjin and Hebei) area (four urban sites of Beijing Tianjin

Shijiazhuang Chengde and one site of Shangdianzi background station) from 2009 to 2010. The inorganic water-soluble ions were
analyzed and spatiotemporal characteristics of ions were concluded. The concentrations of PM,  were quite high with annual average
more than 100pg/m’ in Beijing Tianjin and Shijiazhuang. The annual average concentrations of secondary ions (SO;~ NO, NH,")
were 2275 wg/m’ at five sites and higher in the spring and summer. In BTH SO} concentrations were much higher than NO; in the
summer and Mg>* and Ca’" were higher in the spring. Mg>* and Ca’* were much higher in Tianjin and Shijiazhuang reflecting more
crust materials pollution. The characteristics of PM, ; and water-soluble ions for Beijing in this paper were very different from the
similar studies before 2004 showing more stable PM, . concentrations in four seasons higher secondary ions in summer and higher
NO; /SO;™ than before. The results of Shangdianzi background station (SDZ) also showed that the aerosol pollution of SDZ was largely
influenced by Beijing urban area.
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PMZ.S N /pgem~?
100 NH, NO; S02° PM, 5 1%
; SDhz 4.5 12.1 13.7 42.2
pg/m PM, 5 BL 6.4 20.5 19. 1 37.2
TJ] 7.6 18.6 24.7 36.0
; ; SJZ 9.2 29.8 35.1 38.7
PM, , ; CD 4.0 5.8 12.9 24.5
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Fig.2 Seasonal concentrations of secondary ions at five sites
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1 Table 2 Seasonal and annual average values of NO; /SOj at five sites
2- - - 2-
50?2 NO; NO, /SO
2 -
S0, SDZ 0.98 0.52 1.19 1.13 0.95
BL 1.15 0.72 1. 60 1.08 1.13
3 5
He Sun 1999 ~2000 2002 ~ TJ 0.90  0.52 .20 0.82 0.86
2003 PM, 5 SJZ 0.87 0.58 0.97 0.79 0. 80
3 TH €6z He CD 0.72 0.24 0.25 0.42 0.41
BNU Sun °
3
Table 3 Comparisons of Secondary ion concentrations in Beijing urban area
/weem > PM,
e o — e NO; /803"
NH, NO; S0; /pgem > )
BL( ) 6.4 20.5 19.1 123. 4 1.13
TH 6.5 9.9 14.1 127
4.3 7.3 10.2 88.6
5.7 4.6 17.1 —
CGZ 4.9 11.2 12.6 111.6 0.58
7.8 15.4 24.9 175.9
6.2 10.3 14.5 115
10. 4 12.2 16.0 77.3 0.76
BNU
12.9 17.0 30.4 135.7 0.56
2.3 5 Cl-
4 K* Na®
Mg Ca Cal*
2+
2 2 Mg .
;G 2.4
T Sz Shz 2000 1 16 ~19
4 /pngem?
Table 4  Annual average concentrations of other BL.TJ SJZ 4d
inorganic water-soluble ions /pgem ~? <10km. 5 5 16 ~19 PM2_5
Cl- Na * K* Mg”* Ca®* 5
SDZ 0.8 0.3 1.2 0.1 0.7
BL 2.9 0.5 1.7 0.2 1.5 LCI .
TJ 8.1 0.6 2.1 0.2 1.9 K* ng2+ Ca2+ 2
SJ7Z 8.6 0.7 3.4 0.3 2.7
cD 1.8 0.3 1.1 0.1 0.9
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5 PM, ; /pgem™?
Table 5 Average concentrations of PM, 5 and water-soluble under heavy pollution condition /pg*m ~*
PM, 5 NH; NO; SO? Cl~ Na* K* Mg2+ Ca®*
SDZ 131.0 6.8 29.8 19.5 1.4 0.4 2.2 0.1 0.5
BL 297.7 12.6 56.4 44. 6 14.8 1.9 4.2 0.3 1.4
TJ 290. 5 14.2 43.0 69. 8 21.9 1.5 5.5 0.3 1.1
sjzP 759. 6 25.2 94.2 99. 4 40.6 1.8 8.9 0.5 5.7
CD 231.3 8.3 18.9 19.2 6.9 0.7 2.3 0.2 0.9
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