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Anéllysis of Pollution Characte’i'ist_i_és*éfnd Sources of PM, . Chemical Components

o

in Chengdu in Winter

WU Ming', WU Dan®, XIA Jun-rong', ZHAO Tian-liang'*, YANG Qing-jian'

(1. Key Laboratory of Meteorological Disaster, Ministry of Education, Joint International Research Laboratory of Climate and
Environment Change, Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters, Key Laboratory for
Aerosol-Cloud-Precipitation of China Meteorological Administration, School of Atmospheric Physics, Nanjing University of Information
Science & Technology, Nanjing 210044, China; 2. Jiangsu Collaborative Innovation Center for Atmospheric Environment and
Equipment Technology, Jiangsu Provincial Key Laboratory of High-tech Research on Atmospheric Environmental Monitoring and
Pollution Control, School of Environmental Science and Engineering, Nanjing University of Information Science and Technology,
Nanjing 210044, China)

Abstract; Day-night PM, ; samples were continuously collected in Chengdu from January 1 to 20, 2017, and the concentrations of
major chemical components ( water-soluble ions and carbonaceous components) were measured in the laboratory. During the
observation period, the average mass concentration of PM, ; was (127.1 £59.9) pg-m ™. The mass concentration of water-soluble
ions was (56.5+25.7) pwg-m~> and SO, NO; , and NH, were the most dominant ions with a concentration of (13.6 +5.5),
(21.4 +12.0), and (13.3 £5.7) pg-m~’, respectively, accounting for 85.6% of the water-soluble ions. The average mass
concentrations of organic carbon (OC) and elemental carbon (EC) were 34.0 and 6. 1 pg-m | respectively, accounting for 26. 8%
and 4. 8% of the PM, ; mass concentration, respectively. The comparison of the average day-night concentration shows that the daytime
and nighttime mass concentrations of PM, 5 are (120.4 £56.4) and (133.8 +64.0) pg+m ™, respectively, and that the nighttime
pollution is more serious. The SO, NO; , and NH,' concentrations are higher during the day than at night, which is related to
daytime light, which promotes the formation of secondary ions. The C17, K*, OC, and EC concentrations increase significantly,

which may be affected by increased emissions from coal and material combustion. Based on the literature review and comparison of the
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winter chemical composition of PM, ; in Chengdu in recent years, the SO~ concentration significantly decreases from 50. 6 wg-m > in
2010 to 13.6 pg+m ™ in 2017. The NO, concentration changes little; it is maintained at ~20 pg-m . The analysis of the acid-alkali
ion balance shows that PM, ; in Chengdu is alkaline due to the relative overgrowth of NH," , which is different from previous partially
acidic results. The average value of NO; /SO; ™ is 1.57. Mobile sources have a greater impact on the PM, 5 pollution in Chengdu in
winter. The correlation coefficients of OC and EC between daytime and nighttime are 0. 82 and 0. 90, respectively (P <0.01), which
indicates that the OC and EC sources are consistent. The SOC estimation shows that the SOC concentrations during the day and night
are 8.5 pg-m " and 11.9 pg-m ™, respectively, accounting for 28. 1% and 30.8% of the OC, respectively. The K*/EC average
value is 0. 31 and the correlation coefficient between K* and OC is 0. 87 (P <0.01), indicating that biomass combustion has a certain
influence on the carbonaceous aerosol in Chengdu in winter. The principal component analysis shows that the winter PM, ; in Chengdu

mainly originates from combustion sources ( coal burning, biomass burning, etc. ), secondary inorganic sources, and soil and dust

sources. The contribution rates are 32. 8% , 34. 5% , and 21. 5% , respectively.

Key words: Chengdu; PM, ;; water-soluble ion; OC/EC; day-night difference; source apportionment
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