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Abstract: In order to analyze the characteristics of water-soluble ion pollution and its extinction contribution in the northern suburbs
of Nanjing, PM, s observation experiments were carried out from March 15 to April 15, July, and October in 2017, and the
concentration characteristics of PM, 5 and its components, the conversion characteristics of water-soluble ions and their precursors,
and the optical characteristics of water-soluble ions in the three seasons of in Nanjing were analyzed. The results showed that the
mass concentration of PM, s during sampling is (93.8 + 40.3)ug/m’. Among them, 54.2% were water-soluble ions, and its total mass
concentration was (50.9+25.6)ug/m’, and secondary water-soluble ions (SNA) accounted for 76.8% of water-soluble ions. The
distribution of each water-soluble ion component was: NO; > SO,> > NH,"> Ca** > Cl > NO, > K*>F > Mg”> "> Na'. In terms of
seasonal changes, PM, s and main water-soluble ions were high in spring and low in summer, but NO3 < SO,% in summer. The
average values of sulfur conversion rate (SOR) and nitrogen conversion rate (NOR) during the sampling period were 0.38 and 0.22,
which indicated that Nanjing had a strong secondary conversion process. During the sampling period, the average [NO; ] / [SO,” |
The value of was 1, which indicated that water-soluble ions were mainly derived from emissions from mobile sources. The
atmospheric extinction coefficient calculated by IMPROVE formula was lower than the actual value, but it can more accurately
reflect the trend of Nanjing extinction coefficient. The extinction contribution of each component was (NH,) ,SO4 (38.9%), NH,;NO;
(36.7%), POM (13.6%), EC (9.3%), NO, (1.5%). Among them, the SNA extinction contribution accounted for more than 70%, the
SNA extinction contribution was the largest in spring, and the smallest in summer.
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Table 1 Mass concentration of water—soluble ions in PM, s in
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aT # il o PRig:SI)
Na' 0.7+0.1 07402 07402 07402
NH,* 169478  6.0+42  100+67  11.0+78
K* 14406 15405 11403 13405
Mg 0.9+0.4 0.6%0.1 08402 08403
Ca* 54455 19+1.1 18+1.7 3.044.6
F 1.1£0.2 L.1£0.1 1.1£0.1 1.1£0.1
cl 3.040.8 24402 2.740.7 27407
NO, 1.6%1.0 34431 17421 22424
NO; 231490 47423  144£106 141£11.1
S0, 186+79 118469 115458 140474
PM,s 12444344 7594210 8504427 93.9+403
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Fig.1 The proportion of water—soluble ions in Nanjing
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