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Composition _and Atmospherlc React1v1ty of Amblent Volatile Orgamc
Compounds( VOCs) in the Urban: Ar.ea of Nanjmg, Chlna
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Abstract Online gas™chromatography with ﬂlame iohization detection ( GC-FID) systemg were employed to observe 56 species of
volatile organlc P?}npounds (VOCs) in the enVironmental atmo%ph@»re in Nanjing in 2015. The results showed that the annual volume
fraction jof ¥OCs' was (17.49 £11.35) x10™. The highest“concentration of VOCs was in April (22.21 x107°) , and the lowest in
July (12, 39 % 10" °Y 7 Diurnal values of VOCs concentration had no obvious variations. Alkanes, alkenes, aromatics, and acetylene
accounted for 56.51% , 11.06% , 24.62% , and 7.81% , respectively. Propane (15.26% ), ethane (14.14% ), acetylene
(7.81% ), toluene (6.97% ), n-butane (6.23% ), ethylene (5.23% ), isobutane (4.34% ), propylene (4.13% ), isoprene
(4.12% ), and m/p-xylene (4.06% ) were the most abundant VOCs species. The average ratio of toluene/benzene (T/B) was 2. 02,
indicating that the atmospheric VOCs were mainly affected by emissions of motor vehicles, especially gasoline vehicles. The average
ratio of ethane/ethyne (E/E) was 2. 24, showing that the plume had aged. The hydroxyl radical (+OH) loss rate( L") and ozone
formation potential (OFP) were applied to assess the chemical reactivity of VOCs. The atmospheric activity of VOCs was higher in the
winter and spring than in the summer and autumn. Aromatics and alkenes were the most important contributors to L'°" and OFP. Their
contributions to L'*" and OFP were 46. 96% and 41. 58% , and 33.73% and 39. 86% , respectively. Propylene, ethylene, and xylene
were the most active species.

Key words :volatile organic compounds( VOCs) ; volume fraction; chemical reactivity; +OH loss rate; ozone formation potential
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Table 1  Distribution of VOCs concentrations in different cities in China

TVOCs (RFUM iR R NER GEALEY Hiz N )

Wil B VOCs I 7 vl Al
R 2015 56 17.49 +11.35 56.51 11.06 24.62 / / / 7.81 /o AR
& 2011 ~2012 56 43.52 45.10 25.30 22.30 / / / / 7.30  [14]
Il 2008 56 51.30 49.00 14.80 13.50 22.70 / / [18]

i 2010 56 26.45 +23.36 46.72  33.18 11.23 / / / 8.76 / [19]
17 2014 48 16. 90 48.51 11.31  40.18 / / / / / [17]
HIK 2012 ~2013 78 33.89 31.50  10.40  30.70 / / / / 27.40  [20]
K 2008 76 30. 55 29.00 30.00 10.00 / / / / 31.00  [21]
AR 2015 41 69.94 pwg-m~? 41.18 23.02 16.3 6.59 6.98  5.93 / / [13]
B 2008 ~2009 108 (371.0£132.4) pg-m™> 11.40  3.00 8.5 / 57.2 / / 20.00 [22]
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