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Process-based Emission Characteristics of Volatile Organic Compounds ( VOCs)

from Paint Industry in the Yangtze River Delta, China

MO Zi-wei'*, NIU He"?, LU Si-hua'** , SHAO Min"*, GOU Bin'

(1. College of Environmental Sciences and Engineering, Peking University, Beijing 100871, China; 2. State Joint Key Laboratory of
Environmental Simulation and Pollution Control , Beijing 100871 , China)

Abstract: Understanding the volatile organic compounds ( VOCs) emission characteristics from solvent usage indusiry is essential to
reduce PM, 5 and O, in Yangtze River Delta region. In this work, VOCs source characteristics of ship container, shipbuilding, wood,
and automobile painting industry were measured using canister-GC-MS/FID analysis system. The results showed that VOCs emitted
from these industrial sectors were mainly aromatics, such as toluene, xylene, and ethylbenzene, accounting for 79%-99% of total
VOCs. The VOCs treatment facilities of activated carbon adsorption had little impact on changing the composition patterns of VOCs,
while catalytic combustion treatments produced more alkenes. The combustion treatment of VOCs changed the maximum increment
reactivity (MIR) of the VOCs emissions, and was thus very likely to change the ozone formation potentials.
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Table 1  Solvent painting process, sampling site and exhaust treatment device
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VOC species compositions in painting industries
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Fig. 2 Comparisons of aromatic component levels in different source profiles of auto-painting industry and wood painting industry
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Table 2 Process-based VOC profiles of container, shipbuilding, wood, and automobile painting industries/%
e VOCs 414 ‘%%ﬁ%% ﬁ%%& ‘K%%% ‘ TRAEmTIR _
T 1 e HEHEK TP R R TP R R B fEfbik e
1 Y 0.01(0.01) 0.20 0.29 2.19 1. 86
2 Nk 0.09(0.15) 0.15 0.11 7.46 0.92
3 T hE 0.00(0.00) 0.36 0.03 1.44 0.15
4 IET % 0.00(0.00) 0.28 0.09 2.65 0.57
5 IR 0.00(0.01) 0.01 0.00 0.09 0.01
6 SbE 0.00(0.00) 5.18 0.04 1. 80 1.67
7 TE e 0.00(0.00) 2.36 0.02 1.33 0.56
8 H LR G JE 0.00(0.00) 0.01 0.02 0.45 0. 04
9 b 0.00(0.00) 0.01 0.00 0. 61 0.02
10 2,2- T B 0.01(0.01) 0.01 0.01 0.70 0.01
11 2, 3- T B 0.00(0.00) 0.01 0.03 0.57 0.02
12 2-F gt 0.00(0.00) 0.05 0.04 1.74 0.05
13 3-H 3L Sk 0.00(0.00) 0.02 0.02 0.14 0.02
14 Ec ke 0.00(0.00) 0.14 0.20 1.20 0.13
15 LR C e 0.21(0.25) 0.07 0.00 0.09 0.02
16 2,3- A 0.00(0.00) 0.01 0.01 0. 61 0.02
17 2, 4-— W3 0.01(0.01) 0.02 0.00 3.30 2.04
18 2-H 0.00(0.00) 0.01 0.00 0.10 0.02
19 3-HEC L 0.00(0.00) 0.01 0.00 0.34 0.17
20 1EJHbE 0.01(0.01) 0.01 0.00 1.22 0. 04
21 2,2, 4-=H b 0.00(0.00) 0.00 0.01 0.24 0.00
22 2,3 ,4-=H b 0.00(0.00) 0.00 0.00 0.40 0.07
23 2-FBL B 0.01(0.02) 0.02 0.00 0.05 0.01
24 3-F LB 0.01(0.00) 0.01 0.01 0.11 0.01
25 1E=FhE 0.28(0.34) 0.16 0.63 0.42 0.08
26 IET % 0.19(0. 14) 0.15 0.03 0. 60 0.03
27 EZ b 0.50(0.21) 0.48 0.04 1.87 0.12
28 IE—% 0.00(0.00) 0.01 0.05 0. 66 0.10
29 LA 0.04(0.01) 0.25 0.10 4.35 58.81
30 L 0.61(1.00) 0.06 0.05 6.62 6.18
31 1,3-T 4 0.00(0.00) 0. 00 0.01 0.93 0.51
32 1- T 0.01(0.01) 0.03 0.05 3.89 6.43
33 Mi-2-T H 0.00(0.00) 0. 00 0.00 1. 96 1.13
34 J2-2-T 0.00(0.00) 0.01 0.00 1.31 0.95
35 SR 0.00(0.00) 0.02 0.03 0.97 0.04
36 - 0.00(0.00) 0.00 0. 00 0. 04 0.24
37 -2 A 0.00(0.00) 0.00 0.00 0.05 0.02
38 -2 % 0.00(0.00) 0.01 0.00 0.05 0.04
39 1-CV 0.00(0.00) 0. 00 0.01 1.04 0.20
40 R 0.00(0.00) 0.05 0.11 2.51 5.30
41 S 0.03(0.03) 0.05 0.04 1.11 1.14
42 HR 31.22(9.75) 15.83 72. 56 18.58 5.16
43 [a]/%F- — H 2% 24.99(5.26) 28.58 7.49 4.94 1.63
44 LA 28.25(4.35) 33.22 14.35 8.70 2.15
45 AB-Z 1% 7.71(1.38) 6. 83 1.59 1.69 0.38
46 KW 0.29(0.05) 0. 44 1.55 1.40 0.22
47 1,2,3-=H 3R 0.24(0.07) 0.19 0.03 0.48 0.06
48 1,2,4-=H3IHE 1.45(0.39) 1.24 0.07 1.67 0.16
49 1,3,5-=H3R 0.44(0.16) 0.36 0.02 0.82 0.06
50 LSES 0.21(0.11) 0.20 0.03 0.26 0.05
51 []- 2,3 F A 1.49(0.76) 1.36 0. 06 1.81 0.12
52 IERR 0.46(0.26) 0. 44 0.04 0. 67 0.06
53 £B-ZFH R 0.50(0.27) 0. 44 0. 02 0.71 0. 06
54 X -2 HE B K 0.63(0.28) 0.56 0.03 0.70 0.08
55 (A]-—Z 0.01(0.00) 0.02 0.00 0.02 0. 04
56 K- HR 0.03(0.00) 0.06 0.04 0.31 0.06

1) 555 N A b fin 22
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