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Abstract ; ‘Atmo%pher].c volatile organic compounds (VOCs) were continuously monitored via an online GC-FID/MS system in Nanjing
during the autumn of 2018 to analyze the chemical characteristics, ozone formation potential (OFP) , and potential sources of VOCs in
this industrial region. During the sampling period, the average concentration of atmospheric total VOCs (TVOCs) was (64.3 +45.6)
x107°. Alkanes were the most predominant VOC compound, accounting for 33.1% of the TVOC mass, followed by oxygenated
volatile organic compounds ( OVOCs, 22.3% ) and halogenated hydrocarbons (21.8% ). The diurnal cycles of VOCs revealed
“bimodal” distributions. The higher concentrations of VOCs observed at 06 :00-07 :00 and 18 :00-20:00 were attributed to the intense
traffic emissions and meteorological conditions. Furthermore, maximum incremental reaction (MIR) analysis was used to estimate OFP
of VOCs. The results showed that the calculated OFP in Nanjing was 267. 1 pg+m ™. Aromatic hydrocarbons and alkenes were the
dominant contributors to OFPs, which accounted for 55.2% and 20. 8% to the total OFPs, respectively. Finally, five potential sources
of VOCs were quantified by the positive matrix factorization model, including traffic emissions (34% ) , industrial emissions (19% ) ,
liquefied petroleum gas (LPG) emissions (17% ), usage of paints and solvents (16% ), coal combustion, and biomass burning
(14% ). These findings suggested that control of vehicle emissions and industrial sources would be an important way to reduce VOC
concentrations and improve air quality in Nanjing.

Key words; Nanjing; volatile organic compounds ( VOCs) ; pollution level; ozone formation potential (OFP) ; source apportionment
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Table 1  Statistical concentration of VOCs and OFPs in Nanjing during the sampling period in autumn
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Table 2 Correlations matrix of TVOCs, air pollutants, and meteorological parameters

TVOC 0, NO, i AL S A A m]
TVOC 1 -0.213* 0.226 ** 0. 056 0.257* -0.252* —-0.220*
0 -0.213* 1 -0.503* 0.536** -0.727* 0.523* -0.311*
NO, 0.226 ™ -0.503* 1 -0.457 0.176 -0.538* 0.220
R 0. 056 0.536 —0.457* 1 -0.243 0.308 ** -0.269 ™
R 0.257 ™ -0.727 ™ 0.176 ** -0.243 1 -0.232* 0.176 ™
ARES -0.252* 0.523 ™ -0.538* 0.308 ** -0.232* 1 -0.265 ™
] -0.220* -0.311™ 0.220 -0.269 ** 0.176 ** -0.265* 1

1) 5 P<0.05, * * 35 P <0.01
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Table 3 Composition of OFP in typical cities in China
Wl Rkt H 3 Beks ke IR S ERAWSS ovoc OFP ik
(4E-H-H) /pgem™ /pgem™ /pgem ™ /pgem™ /peem™ /pgem ™ /pgem
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50 [29]
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M 20150722 ~24 F12015-08-18 ~19 35.9 63.7 334.2 1.1 — — 434.9 [34]
gy 201407 12.5 10.5 7.7 — — — 30. 7" [35]
2014-01 15.8 76. 1 115.7 — + — 207.";;;,‘ .535]
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