23 2011 12

12 1* 1
(1. 200030; 2. 200240)
52 VOCs 90 d VOCs
.OH MIR VOCs
VOCs VOCs
32.2% 48.3%. OH MIR VOCs

85.8% 53.9% . VOCs K™ 13.52x10% em® e mol ™' o 57!
OH 5 .
-2 - . : MIR 5 . -2- N

- -2 -
:X51 B :10062009( 2011) S, — 0001 —06

The Composition and Chemical Reactivity of Volatile Organic Compounds
( VOCs) in a Certain Chemical Industry Park

PEI Bing' > LIU Juan'" SUN Yanding'
(1. Shanghai Environmental Monitoring Center Shanghai 200030 China; 2. School of Environmental Science
and Engineering Shanghai Jiao Tong University Shanghai 200240 China)

Abstract: Online GC method was adopted to monitor 52 kinds of VOCs from the ambient air in a certain
chemical industrial park for 90 consecutive days. Different mass concentration volume concentration OH con—
sumption rate and maximum incremental activity ( MIR) of different components of VOCs were used as the statis—
tical method. Composition characteristics and atmospheric chemical reaction of VOCs were analyzed in the chem—
ical industrial park. Results showed that the concentration of alkene in the chemical industrial park was higher
that in the central area of the city whose mass concentration and volume concentration percentage were 32.2%
share and 48.3% . Alkene contributed 85.8% and 53.9% to the total VOCs reactivity and ozone formation po—
tential respectively. The average K”" of VOCs was 13.52 x 10" ¢cm® * mol ™' * s ™" in the chemical industry park
which was similar as that of oxylene and higher than that of ethylene. Higher concentration of species in the al-
kene was ethylene and propylene. The reactivity of isoprene ethylene cis2-butene propylene and isobutylene
were higher than other alkenes. Propylene cis2-butene isoprene 1-butene and trans2-butene were the top
five of ozone formation potential.
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Table 1 ~ Statistical characteristics and incremental reactivity constant of VOCs during measuring period
p/(pg*m™?) MIR K
1% p/( g m™?) /(102 em® +mol ™! ¢ s7Y)
1 100 7.10 10.4 4.02 1.28 8.52
2 100 2.53 18.8 0.43 2.54 9.40 26.3
3 -2 - 92.2 0.74 9.07 — 1.19 10.0 64.0
4 1- 100 1.19 9.31 0.05 1.46 8.90 31.4
5 100 1.53 5.15 0.17 0.93 51.4
6 -2 - 95.6 1.69 5.92 — 1.36 10.0 56.4
7 13- 100 0.15 1.19 0.01 0.19 10.9 66.6
8 -2 - 100 0.44 2.35 0.01 0.52 8.80 67.0
9 1- 100 0.21 1.03 0.03 0.16 6.20 31.4
10 -2 - 100 0.40 1.24 0.04 0.26 8.80 65.0
11 100 1.48 10.8 0.15 1.71 9.10 100
12 2 - 100 0.15 0.97 0.01 0.17 1.50 5.20
13 3 - 98.9 0.06 1.59 — 0.17 1.50 5.20
14 90.0 0.04 0.71 — 0.08 0.98 5.20
15 81.1 0.03 1.71 — 0.18 1.28 7.49
16 2 3- 65.6 0.01 0.79 — 0.08 1.31
17 3 - 100 0.07 1.89 — 0.20 1.40 7.18
18 22 4- 78.9 — 0.03 — 0 0.93 3.34
19 98.9 0.13 6.55 — 0.69 0.81 6.76
20 77.8 0.08 3.16 — 0.34 2.80 7.05
21 3 - 71.1 0.01 0.85 — 0.09 0.99 8.54
22 98.9 0.05 0.79 — 0.08 0. 60 8.11
23 100 0.65 3.25 0.34 0.36 0.25 0.25
24 2.2 0.04 3.32 — 0.35 0.48 1.09
25 100 1.86 10.1 0.39 1.28 1.21 2.12
26 100 2.28 14.0 0.13 2.36 1.02 2.36
27 100 3.44 29.7 — 5.65 1.38 3.90
28 100 4.24 431 — 8. 11 2.40 3.60
29 100 2.42 29.7 — 5.59 1.04 3.80
30 22— 100 1.20 5.31 0.04 1.13 0.82 2.23
31 10.0 0.01 0. 80 — 0.08 6.50 13.6
32 33.3 1.46 23.7 — 4.02 2.20
33 80.0 0.67 6.90 — 1.34 6.57
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/(pg*m™ K
p/(pgem™) 1 VIR
1% p/(pgem™) /(102 em® *mol 7! ¢ s71)
34 -12- 100 0.51 4.40 0.02 0.54 2.30
35 65.6 0.02 1.49 — 0.16 0.17
36 12- 44.4 2.13 29.8 — 4.91
37 35.6 3.80 38.8 — 8.59 0.000 5
38 82.2 4.41 35.1 — 6.94 0.10
39 94.4 0.19 4.03 — 0.61 0.11
40 100 0.55 4.28 0.02 0.56 0.42 1.22
41 100 15.4 31.6 3.51 10.2 2.70 5.63
42 88.9 0.02 0.94 — 0.10
43 100 0.53 4.99 0.05 0.65 2.70 7.00
44 - 100 0.23 9.89 0.02 1.04 7.40 19.0
45 20.0 0.02 1.25 — 0.13 6.50 13.6
46 100 0.17 2.17 0.01 0.25 2.20 58.0
47 41.1 0.01 0.76 — 0.08 2.20 6.50
48 135- 42.2 0.01 0.83 — 0.09 10.1 56.7
49 95.6 0.04 0.89 — 0.09 2.10 5.80
50 - 72.2 0.01 0.05 — 0.01 11.9
51 124- 87.8 0.03 1.01 — 0.11 8.80 32.5
52 123- 76.7 0.03 0.93 — 0.10 8.90 32.7
2.2
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Table 2 Top 10 species of chemical activity by OH consumption rate and MIR
OH MIR
/% /% /%
1 16.0 16.0 27.3 27.3
2 15.9 31.9 15.6 42.9
3 -2- 12.5 44.4 -2- 11.1 54.0
4 11.7 56.1 8.8 62.8
5 10.3 66.4 1- 7.0 69.8
6 6.9 73.3 6.7 76.5
7 -2- 5.9 79.2 -2- 4.6 81.1
8 1- 4.9 84.1 3.1 84.2
9 -2- 3.1 87.2 -2- 2.5 86.7
10 -2- 2.7 89.9 -2 - 2.3 89.0
2 OH MIR 0
10 89.9% VOCs
89.0% . 4 N VOCs
50% 3 o
VOCs VOCs
0 10 8
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