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Light- absorblng Propertles and Sources of PM, 5;‘ Orgaiiic Components at a

-

Suburban Slte in Northern ,Nanpﬂg )
SHA‘NG Yue YU Huan?, MAO Yu-hao' WANG C.hen_,g , XIE Ming-jie' "

(1. Jldngsu, Key Ldbordtory of Atmospherie ’EnVlronment MOnltorlng and Pollution Control, Collaborative Innovation Center of
Atmosphemc Environment and Equipment Technology, School of Environmental Science & Engineering, Nanjing University of
Inform#on Science & Technology, Nanjing 210044, China; 2. Department of Atmospheric Sciences, School of Environmental Studies,
China University of Geosciences, Wuhan 430074, China)

Abstract: The light absorption of organic components in PM, ; was investigated at a suburban site in northern Nanjing from September
2018 to September 2019, and PM, ; compositional data and principal component analysis (PCA) were used to identify the sources of
light-absorbing organic carbon ( brown carbon, BrC). The results showed that the average light absorption coefficients of water-soluble
organic carbon (WSOC) and methanol extractable organic carbon (MEOC) were (3.22 +2.18) Mm ™' ( Absys ) and (7.69 +4.93)
Mm ' ( Absys ), respectively. Significant correlations were observed between Abs;;  and mass concentrations of WSOC (r=0.72,
P <0.01) and between Abs;s; . and mass concentrations of MEOC (r =0.62, P =0.04). Both Abs;;, and Abs,; —exhibited
seasonal variations, with higher values during winter than during summer,and higher diel variations at night than during the day. This
can be attributed to meteorological characteristics during the winter and nighttime, i. e., decreased boundary layer height and increased
atmospheric stability, enhanced primary emissions in winter,and stronger photobleaching effects during the summer and during the day.
The annual average Abs,g /Abs  ratio (2.60 £0.92) was much larger than the average mass ratio of MEOC/WSOC (1.37 +
0.30), indicating that the water-insoluble fraction of MEOC had a stronger light absorption effect and dominated BrC absorption. No
strong correlation (7 <0.60) was observed between WSOC, MEOC, Abs,g; .., and mass concentrations of K* | indication that biomass
burning was not the main source of BrC in the study location. The mass absorption efficiency of WSOC ( MAE,y ) and MEOC
(MAE, ) and their ratios (MAE;;, /MAE,;, ) showed similar seasonal variations to Abs,;. The average MAE, value of the
water-insoluble fraction of MEOC (4.10 =5.15) m’-g™" was 6.0 and 2.9 times higher than that of MAE,s; . and MAE,;
respectively, suggested that BrC absorption was primarily attributable to water-insoluble components. In comparison to the absorption
Angstrom exponent of WSOC (Ao ) 5 Aygoc displayed marked temporal variability, which might be related to the seasonal variation in
the emission of water-insoluble chromophores. According to the PCA results, the light absorption of PM, s organic was mainly attributed

to secondary formation and anthropogenic primary emissions rather than biomass burning.

i BE: 2020-06-22; f&iT HHA: 2020-08-26

E€UH: BXHARFEGHFERSEGIH (41701551)

1’5%4@{\ M (1995 ~ ), BB BEAFR A, EEBFG T A KA E-mail : 791594311 @ qq. com
B 15E1E# , E-mail : wangchengl 18@ 163. com; mingjie. xie@ nuist. edu. cn
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Table 1

Mass concentrations of PM, 5 components and light-absorbing properties of bulk organics during the sampling period

3 i H MEI(N =55) R (N =55) 2018-09 ~2019-09( N =110)
PM, s/pg-m~* 84.0 £37.7(19.2 ~170) 79.2 +£35.4(23.7 ~157) 81.6 £36.4(19.2 ~170)
NH; /pg-m ™3 5.09£3.06(1.17 ~14.0) 4.89 +£3.60(1.08 ~21.7) 4.99 +£3.32(1.08 ~21.7)
NO; /pg+m 3 13.9£9.90(1.23 ~53.3) 10.2 £10.4(0.86 ~43.6) 12.0 +10.3(0.86 ~53.3)
S0}~ /pg-m™? 8.37 £3.94(2.99 ~20.3) 9.29 +£4.20(3.05 ~21.0) 8.83 +4.08(2.99 ~21.0)
K*/pg m™3 1.00 £0. 74(0. 077 ~3.66) 0.94 +£0.73(0.16 ~3.56) 0.97 £0.73(0.077 ~3.66)
Mg** /pugem 3 0.14 +£0.10(0.035~0.43)  0.16 £0.10(0.016 ~0.44) 0.15+0.10(0.016 ~0.44)
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Mass concentration time-series of PM, 5 components during the sampling period
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Table 2 Comparisons of BrC absorption between Nanjing and other areas
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