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Reactivity-based Anthropogenic VOCs Emission Inventory in China
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Abstract; A reactivity-based anthropogenic volatile organic compounds (VOCs) emission inventory in China in 2010 was developed on
the basis of ozone formation potential ( OFP) , using the latest VOCs emission inventory, source profiles and maximum incremental
reactivity ( MIR) values. The results showed that the total anthropogenic OFP was 84 187.61 kt in China in 2010, of which
6 882.53 kt was from alkanes, 41496.92 kt from alkenes/alkynes, 32945.32 kt from aromatic hydrocarbons, 161.45 kt from
halocarbons, and 2 701. 40 kt from oxygenated organics. The top 10 species in terms of OFP consisted of propene, ethene, m/p-
xylene, toluene, 1-butene, o-xylene, 1,2, 4-trimethyl benzene, 1,3-butadiene, m-ethyl toluene and ethyl benzene, contributing
63.95% to the total OFP but only 31. 84% to the mass-based emission. Industrial sources accounted for the largest (49.29% ) of the
total OFP, followed by transportation sources (28.31% ) and agricultural sources (22.40% ). The key industrial sources with high
reactivity were architectural decoration industry, oil refinery industry, storage and transport, machinery equipment industry, transport
equipment industry and printing. Passenger cars, motorcycles and heavy duty vehicles were the major OFP sources of transportation.
The two biomass burning sources were both the key OFP sources of agriculture. Shandong, Jiangsu, Guangdong, Zhejiang and Henan
were the top five provinces with contributions of 39.65% of the total OFP in China. The reactivity-based emission inventory in this
study would be of great significance for the formulation of reactivity-based ozone (O, ) control strategies in China.

Key words: volatile organic compounds ( VOCs) ; species emission inventory; ozone formation potential ( OFP); anthropogenic

source; China
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Table 1 188 individual species of anthropogenic VOCs source profiles in China
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Table 2 Anthropogenic VOCs sources and their source profiles in China
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Fig. 3 Top 10 OFP-based species and their emission sources in China in 2010
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Hirp OFP STk RIS MEM . LA TT98 . 4500 kt Z 6], & 3 OFP 2 /i 4 H & OFP 1y
r“?ﬁ\ WA R A RS R BT KE  21.21%. HA 21 AHH OFP ¥/ T3 000 ki, Hrh
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£3 2010 FREAABREFTLSREHERES OFP
Table 3 VOCs emission and OFP of anthropogenic subsectors in China in 2010

Helit OFP

IR Hepleit/kt-a=t PR RESEU % OFP/kt-a™' PR R % HEBRAR OFP 3K
Tolk s 13 425.58 59.48 41 496. 79 49.29 /
D VOCs fltE = 2 630. 00 11.65 8 166. 36 9.70 /
MR 122. 00 0.54 72. 66 0.09 27 30
RIRETIFR 47.00 0.21 27.04 0.03 30 33
FaRiipaN 2123.00 9.41 6753.90 8.02 2 4
BEfti Al 5 R i 338.00 1.50 1312.77 1.56 19 14
Q@ it Sz 1295.00 5.74 5939.13 7.05 /
f#fr Hizki 1295. 00 5.74 5939.13 7.05
@ LA VOCs MJFERHY T 21 F2 1769.18 7. 84 2434.00 2.89 /
R & 181. 00 0. 80 483. 51 0.57 25 22
v A i 35.00 0.16 32.17 0.04 33 32
G AR 444. 00 1.97 655.87 0.78 15 20
Je b 750 il 1 74. 00 0.33 197. 68 0.23 29 28
BT 519. 00 2.30 326.45 0.39 13 26
H b2 5 il & 0.18 0. 00 0.01 0. 00 37 37
b2 JEok 24 258. 00 1. 14 322. 46 0.38 22 27
RIS i 221.00 0.98 375. 40 0. 45 24 24
SIEIEH 37.00 0.16 40. 45 0.05 32 31
@ 7 VOCs 7= i BIH 7731. 40 34.25 24 957.30 29. 64 / /
[i5] 7 SRR TR 589. 60 2.6l 1891.95 2.25 12 13
PR 486. 00 2.15 717. 84 0.85 14 19
fexiin 6. 00 0.03 6.63 0.01 35 35
i 4.80 0.02 19.25 0.02 36 34
P 142. 00 0.63 941.07 1. 12 26 17
F A i 338.00 1.50 475. 86 0.57 20 23
iR 243.00 1.08 350. 10 0.42 23 25
E{Ri 0426 B 926. 00 4.10 2043.99 2.43 10 12
ARB L 425.00 1.88 905. 46 1.08 16 18
FHE & 309. 00 1.37 1031. 89 1.23 21 16
BB £ il 1 1 407.00 6.23 4482, 87 5.32 5 8
pralibes e g ilbid 401. 00 1.78 2339.91 2.78 17 11
SRR M 1987.00 8. 80 8381.25 9.96 3 2
H, - i i 399. 00 1.77 1271.26 1.51 18 15
b Tk 27.00 0.12 0. 84 0. 00 34 36
7B L 41.00 0.18 97.12 0.12 31 29
A3 Y 4 800. 00 21.26 23 836. 31 28.31 / /
BRAVREIRE 1 686. 00 7.47 7 948. 24 9.44 4 3
HAIREIRE 980. 00 4.34 4977.92 5.91 9 7
FEFEAE 1139.00 5.05 5986. 60 7.11 7 5
BRAVRGRE 117. 00 0.52 581.62 0. 69 28 21
WA S 878. 00 3.89 4341.92 5.16 11 10
Al 4347.00 19.26 18 854. 51 22. 40 / /
A o R R AR 1031.00 4.57 4478. 41 5.32 8 9
W TR R 3316.00 14. 69 14 376. 10 17.08 1 1
J=¥: | 22572.58 100. 00 84 187. 61 100. 00 / /
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Fig. 4 Anthropogenic OFP inventory for each province in China in 2010
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Table 4 Comparison of reactivity-based anthropogenic VOCs emission inventory in China
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