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Correlation Analysis Between Characteristics of VOCs and Ozone Formation

Potential in Summer in Nanjing Urban District

YANG Xiao-xiao'?, TANG Li-li'"*** | ZHANG Yun-jiang'*, MU Ying-feng', WANG Ming'*, CHEN Wen-tai’,
ZHOU Hong-cang'”, HUA Yan'?, JIANG Rong-xin'~

(1. College of Environmental Science and Engineering, Nanjing University of Information Science and Technology, Nanjing 210044,
Chinaj 2. Jiangsu Key Laboratory of Atmospheric Environmental Monitoring and Pollution Control, Nanjing 210044, China; 3. Jiangsu
Environmental Monitoring Center, Nanjing 210036, China; 4. Nanjing Environmental Monitoring Center Station, Nanjing 210013, China)
Abstract : Volatile organic compounds ( VOCs) is an important precursor of photochemical ozone pollution (O, ) in the atmosphere.
Their concentration variation directly affects the characteristics of the ozone pollution. The concentration, speciation of VOCs, ozone and
its precursors in Nanjing were analyzed and measured using online gas detection systems in August 2013. VOCs/NO_ discriminant
method was used to get the sensitive control factors of ozone. The results showed that the averaged volume fraction of VOCs was 52. 05
%1077, and the largest one reached 200 x 10 ~° in Nanjing urban district. The order of volume fraction of each species VOCs was

alkane > oxygen-containing VOCs > alkene > aromatics. The averaged concentration of ozone was 76.5 pg-m ™

and the exceeding
concentration of hourly standard was 5. 9% . The change trends of ozone precursors VOCs and NO_ were basically identical and Ozone
showed the obvious negative correlation during the period of high concentrations of ozone. There were some differences in the
concentrations of the same VOCs in different ozone concentration periods. The ozone generation in Nanjing urban district was sensitive
to VOCs, and Nanjing belonged to VOCs control area in summer.

Key words: Nanjing urban district; volatile organic compounds ( VOCs) ; ozone (O, ) ; maximum ozone formation potential (OFP) ;

correlation
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Table 1 Averaged concentrations of 69 kinds of major VOCs and ozone formation potential during the observation period in August 2013 in Nanjing'
i H HIr 24K Kb x 1072 SFEE{E/ pg-m -3 MIR OFP/pg+m ™3 OFP* /%
PSR Lt 0.05 4.60 0.28 1.29 0.35

Wk 0.021 5.18 0.49 2.54 0.69
Tk 0.012 4.64 1.23 5.71 1.56
ET 0.03 4.70 1.15 5. 40 1.47
e 0.026 0.30 2.39 0.73 0.20
2-HIET & 0.012 4.47 1.45 6.48 1.77
Ik 0.026 1.94 1.31 2.54 0.69
2,2- T 0. 007 0.22 1.17 0.26 0.07
2,3-HIFET 0. 005 0.19 0.97 0.19 0.05
2-FSE gt 0. 005 2.40 1.5 3. 60 0.98
3-FE Sk 0. 007 1.54 1.8 2.77 0.76
EC K 0.016 3.24 1.07 3.46 0.94
2, 4- T H Ik 0. 005 0.19 1.55 0.29 0.08
LR I de 0. 008 0.70 2.19 1.54 0.42
2-FHL O 0. 008 0. 61 1.19 0.72 0.20
b7 R 0. 004 0.70 1.46 1.03 0.28
2,3- b 0.016 0.31 1.34 0.41 0.11
3-FEC b 0. 006 0.70 1.61 1.13 0.31
2,2, 4-=H I 0.003 0.18 1.26 0.23 0. 06
1E B 0.007 0.86 1.07 0.92 0.25
S STNER 0. 008 0.52 1.7 0.88 0.24
2,3, 4-=H Ik 0.008 0.14 1.03 0.14 0.04
2-FR L B 0. 008 0.25 1.07 0.27 0.07
3-H I BEbE 0. 009 0.24 1.24 0.29 0.08
1 0.121 0.52 0.9 0.47 0.13
IETHE 0.021 0.61 0.78 0.48 0.13
IES b 0.03 1.13 0. 68 0.77 0.21
+—k 0.02 1. 00 0.61 0. 61 0.17
+ ke 0.01 1.82 0.55 1.00 0.27
I/ W N 0.03 2.57 9 23.13 6.31
Wk 0. 025 1.73 11. 66 20. 14 5.49
ZHR 0. 048 4.73 0.95 4.49 1.22
J2-2-T H 0.031 0.33 15. 16 4.97 1.36
ET 4 0.03 0.57 9.73 5.53 1.51
WGi-2-T 4 0. 023 0.28 14.24 3.99 1.09
1,3- T4 0.03 0. 07 12. 61 0.85 0.23
- 0. 009 0.20 7.21 1.43 0.39
J-2- 1% 0. 008 0.11 10. 56 1.18 0.32
S 0.015 1.35 10. 61 14.32 3.91
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fii/ Wl L2 -1 0. 008 0.08 10. 38 0.82 0.22
1-C 0.011 0.17 5.49 0.93 0.25
FERR EN 0. 007 4.33 0.72 3.12 0.85
R 0. 005 13.30 4 53.20 14.51
ZHEH 0. 003 5.74 3.04 17. 45 4.76
[a] | % - F 0. 002 6. 81 7.8 53.11 14. 49
AR- 0.003 2.07 7.64 15. 81 4.31
KL 0.013 0. 67 1.73 1.17 0.32
LGSR SN 0.02 0.40 2.52 1.01 0.28
[E-%S 0.016 0.40 2.03 0. 81 0.22
[a]-H 2 2% 0.02 0.73 7.39 5.40 1.47
Xt-F 2K 0.02 0.55 4. 44 2.44 0.67
1,3,5-=H% 0. 004 0.50 11.76 5.89 1. 61
£B-F 22K 0.02 0. 40 5.59 2.23 0.61
1,2,4-=H% 0. 003 0.92 8.87 8.19 2.23
1,2,3-=H% 0. 002 0.46 11.97 5.50 1. 50
1,3- 232K 0.02 0.34 7.1 2.43 0. 66
1,4-— 232k 0.03 0.95 4.43 4.20 1.15
TERAIY T 0.022 0.32 7.45 2.40 0. 66
] 0.014 1.23 7.08 8. 69 2.37
2-F LD I 0.01 1.01 6.01 6.07 1.66
T 0.015 0.32 5.97 1.91 0.52
it 0.010 0.22 5.08 1. 14 0.31
1EC B 0.017 1.06 4.35 4.62 1.26
R 0.011 16. 06 0.36 5.78 1.58
TR 0.015 2.21 9.65 21.35 5.82
2- Tl 0.014 1.85 1.48 2.73 0.75
2- S5 0. 007 0.18 2.81 0.51 0.14
3-J% B 0. 020 0.09 1.24 0.11 0.03
P ELRUCT F ik 0.025 1.92 0.73 1. 40 0.38
TVOCs 128.74 366. 62 1
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Fig. 2 Volume concentration of VOCs in typical polluted cities
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