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Table 1 Weather conditions during the sampling days in 2010

K¢ H # Sampling date BE XTI REWLIE B RV
Temperature / °C Relative humidity / % Visibility (mean and range) / km
Jan.14 06:00-09:00 -2.7~-14 3645 4.8(3.9-6.1)
10:30-13:30 —4.0—-2.7 41-55 10.2(1.0-11.0)
15:30-19:30 ~4.8~3.9 56-63 7.4(5.3-10.8)
20:30-00:30 -2.4~5.5 36-58 4.0(3.1-4.9)
Oct.16-17  17:30-05:30 9.7~18.8 38-74 6.7(3.3-13.7)
06:00-18:00 12.4~18.9 34-71 11.2(2.7-20.0)
Oct.17-18  19:00-19:00 11.1~18.7 44-79 5.8(2.7-9.9)
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Table 2 Assignment of NEXAFS peak positions and molecular species

% & e H Carbon functional groups Energy / eV Transitions
B C=0, K FAAR B 7% 4 Quinones C =0, Protonated/alkyl-substituted aromatics 283.7-284.3 Is-n°
#&# C=C, C=H Aromatic C=C and C=H 284.9-285.5 Is-x”
B2 C-OH, Ki2& C=0 Phenolic C-OH, Ketones C=0 286.5-287.2 ls-n’
REfise2K, %k C,Hypyy Aliphatic hydrocarbons, Alkyl C,Ha, 4 287.1-287.8 1s-3p/c”
-3 51K 2)C =0 Amino-carbonyl (peptide) C=0 288.2 1s-n°
#$:3 C=0 Carboxyl C=0 287.7-288.8 Is-n”
C-OH,Z®, K% C-N C-OH, Ethanol, Amino C-N 289.3-289.5 1s-3p/c”
B, L C=0 Carbonate, Carbonyl C=0 290.2-290.5 Is-n*

“F #8"C=C Graphite C=C 292 Is-6°
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Fig.3 C(1s) NEXAFS spectra of airbome particles in size
ranges 1-10, collected in 24 h on Oct. 17-18, 2010)
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Fig.4 C(1s) NEXAFS spectra of airborne particles in size
ranges 1-10 collected in (a) day time (06:00-18:00, Oct. 17)
and (b) at night (17:30/0Oct.16 to 05:30/Oct.17)
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Fig.5 C(1s) NEXAFS spectra of airborne particles in size ranges 1-9 collected in different hours on Jan. 14, 2010 and analyzed on
Oct. 19-21, 2010.
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Analysis of the carbon in airborne particles by NEXAFS

FAN Xuebo'? LIN Jun' LIU Wei' WANG Guanghua' YAO Jian!
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3(School of Nuclear Science and Technology, University of South China, Hengyang 421001, China)

d(Institute of High Energy Physics, Chinese Academy of Sciences, Beijing 100049, China)

Abstract Carbon chemical species in size-resolved airborne particulate matters collected on January 14 and October
16-17, 2010 at SINAP, a suburban spot in northwest Shanghai, and in three standard samples (oxalic acid, sucrose
and graphite), were characterized on October 19-21, 2010 with the near-edge X-ray absorption fine structure
(NEXAFS) spectroscopy. The C(1s) NEXAFS spectra differ distinctly among the freshly collected particulate matters
of different size ranges and different collection hours, i.. in day time or at night. The difference is mainly the

asymmetrical distribution of carboxyl -COOH, carbonate and carbonyl C=0 components. However, this was not

observed among the C(1s) NEXAFS spectra of particulate matters collected in different hours of January 14 and kept

refrigerated for 9 months, suggesting possible decay or re-equilibrium of the carbon chemical species in the sample

storage.

Key words  Airborne particles, Carbon functional groups, NEXAFS, Size distribution
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