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Tracing Sources of Sulfate Aerosol in Nanjing Northern Suburb Using Sulfur and

Oxygen Isotopes

WEI Ying'?, GUO Zhao-bing'”*, GE Xin'?, ZHU Sheng-nan'?, JIANG Wen-juan'?, SHI Lei'”*, CHEN
Shu'

(1. School of Environmental Science and Engineering, Nanjing University of Information Science & Technology, Nanjing 210044,
China; 2. Jiangsu Key Laboratory of Atmospheric Environment Monitoring and Pollution Control, Nanjing 210044, China)

Abstract: To trace the sources of sulfate contributing to atmospheric aerosol, PM, 5 samples for isotopic analysis were collected in
Nanjing northern suburb during January 2014. The sulfur and oxygen isotopic compositions of sulfate from these samples were
determined by EA-IRMS. Source identification and apportionment were carried out using stable isotopic and chemical evidences,
combined with absolute principal component analysis (APCA) method. The 8*S values of aerosol sulfate ranged from 2. 7%o to 6. 4%o,
with an average of 5. 0%o + 0. 9%o, while the 8”0 values ranged from 10. 6%o to 16. 1%o, with an average of 12.5%0 + 1. 37%c. In
conjunction with air mass trajectories, the results suggested that aerosol sulfates were controlled by a dominance of local anthropogenic
sulfate, followed by the contributions of long-distance transported sulfate. There was a minor effect of some other low-3*'S valued
sulfates, which might be expected from biogenic sources. Absolute principal component analysis results showed that the contributions of
anthropogenic sulfate and long-distance transported sulfate were 46. 74% and 31. 54% , respectively.
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Table 1 S & O isotopic compositions, and partial ion concentrations in the PM, 5 in Nanjing Northern Suburb/pg+-m~

3

KA ] 3%S/%o 3'%0/ %o Na* S0%- 502" 5027 /8027 /%
2014-01-01 3.9 10.6 n. d. n. d. n. d. n.d.
2014-01-02 2.7 12.4 0. 83 21.92 21.71 99.0
2014-01-03 5.5 12.6 0.62 12.20 12.04 98.7
2014-01-04 5.7 13.3 0.51 22.13 22.00 99. 4
2014-01-05 5.2 13.7 0. 65 21.77 21. 60 99.3
2014-01-06 4.7 10.9 n. d. n. d. n. d. n. d.
2014-01-14 4.5 11.3 0.43 15.71 15. 61 99.3
2014-01-15 5.3 12.4 0.43 14.51 14.40 99.2
2014-01-16 5.0 11.0 0. 09 12.02 12. 00 99. 8
2014-01-17 5.8 12.1 0.29 29.12 29. 04 99.8
2014-01-18 6.4 16. 1 0.54 57.58 57.45 99. 8
2014-01-19 4.7 12.4 0.25 29.72 29. 66 99. 8
2014-01-20 5.5 14.0 0.18 7.34 7.30 99. 4
2014-01-21 4.6 11.8 n. d. n. d. n. d. n. d.
2014-01-22 5.4 12.8 0. 10 7.97 7.95 99.7
2014-01-23 5.6 11.7 0.11 7.62 7.59 99. 6

1)n. d. fRFARME
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3'%0 in aerosol sulfate
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in aerosol samples collected in Nanjing northern suburb
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