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Characterization and Seasonal Variation of Carbonaceous Aerosol

in Urban Atmosphere of Taiyuan
GUO Zhiming', ZHANG Xiangyun®>, LIU Di*, SHEN Kaijun?,
LI Jun*, ZHANG Gan?
1.China Institute for Radiation Protection, Taiyuan 030006, China; 2.State Key Laboratory of Organic Geochemistry,

Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, China

Abstract Total 120 PM,; samples were collected at urban Tiayuan from October 2013 to July 2014. Results indicated that
averaged PM,; concentrations were 300132 pg/m’, which was much higher than the Grade of National Standard (70 pg/
m?, daily). Organic carbon (OC) and element carbon (EC) were in the range of 3.6~137 pg/m*® and 0.8~19.3 pg/m?,
respectively. Seasonal variation data were characterized by higher concentration in winter than in summer. In addition, 4
aerosol filter samples collected in different seasons were analyzed using solid—state nuclear magnetic resonance (“C-NMR)
spectroscopy to determine relative concentrations of carbon functional groups. The results indicate that organic in Taiyuan
atmospheric aerosol particles is mainly composed of alkyl, alkyl—substituted aromatic and oxygen—substituted aromatic or
phenolic functional groups. For the samples in fall and winter, the carboxyl and oxygen replaced functional groups are
relatively higher, mainly from biomass burning. The relative abundance of hydroxyl functional groups increase significantly in
spring, mainly from the source of sugars in surface soil resuspended; the increase of alkyl carbons and aromatic hydrocarbons
in summer sample mainly from the source of biogenic and vehicle emissions, respectively.

Key words Taiyuan; PM,;; carbonaceous aerosol; “"C—nuclear magnetic resonance; organic carbon(OC); element carbon(EC)
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Table 1 PM,; OC and EC concentrations of main cities in China (png/m®)
PM,; ocC EC
2009-2010 135 16.9 5.0 [4] TOR
2010-2011 55 8.6 24 [5] TOR
2006-2007 42.4 7.1 4.0 [6] TOR
2013-2014 300 34.3 7.3 TOT
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Table 2 The average concentrations of PM,;, OC and EC in different seasons (png/md)
PM.,; oC EC s TOM/PM
285+85 37.3x£15.5 7.8+2.8 0.72 23.5%
378+135 00.4+30.2 12.1+3.7 0.40 28.4%
385106 25.0+6.4 6.4+3.6 0.88 11.5%
16342 13.3+4.4 2.9+1.2 0.84 14.6%
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