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Emission Inventory of Atmospherlc Pollutants and’ VOC ' Species from Crop

Residue Burmng in Guangdong Province

SUN,Xi-bo'>* , 1IAQ Cheng-hao'** , ZENG Wi tao‘ 23 ZHANG Yong bo',%* LIANG Xiao-ming*, YE Dal “qi’.
(1. Guangdong Pr0v1n01a.1 Academy of Env1r0nment@'7! Sclence Guangzhou 510045 ;# China; 2. éuangdong Provincial”® En-v1ronmental
Protection Key Laboratory of Atmospheric EnVIronment Management and Policy Slmula}a‘on Guangzhou 510045, China;-3. Guangdong
Provincial Regional Atfospheric Environmental”Quality ReSearch| Center, Guangzhou 510045, China; 4. School of Engineering;”Sun
Yat-sen Umver%ny, Glangzhou 510006,‘Ch1na‘; 5¢ School of Environment and/Energy, South China University of Technology,
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Abstraét . /An emission inventory of atmO%pherl( pollutafrts Trom crop residue burning in Guangdong for the period 2008-2016 was
developed’, based on crop yield data. Emissions of species of volatile organic compounds( VOCs) and corresponding ozone formation
potential (OFP) in 2016 were also estimated. Results showed that emissions of atmospheric pollutants from crop residue burning in
2013-2016 were lower than in 2008-2012. This was mainly due to the policy of prohibiting open burning of straw and to improvement
of rural living standards, which reduced the proportion of straw burning. In 2016, emissions of SO,, NO_, NH,, CH,, EC, OC,
NMVOC, CO, and PM, , were 2443.7, 16 187.9, 6943.8, 29 174.4, 3625.5, 14830.7, 65612.6, 591 613.9, and 49 463.0 t,
respectively. Rice straw burning was the main source of pollutants, accounting for about 68. 55% of total pollutant emissions. The five
municipalities with highest atmospheric pollutant emissions were Zhanjiang, Maoming, Meizhou, Zhaoqing, and Shaoguan, together
accounting for about 58.63% of total emissions. The top 10 VOC species for mass-based emissions consisted of ethylene,
acetaldehyde, formaldehyde, benzene, ethyne, propylene, ethane, toluene, propane, and propionaldehyde, together contributing
67.91% to total emissions. The top ten OFP-based VOC species were ethylene, formaldehyde, acetaldehyde, propylene, 1-butylene,
propionaldehyde, toluene, acrolein, isoprene, and crotonaldehyde, accounting for 80. 83% of total OFP.

Key words: Guangdong Province; crop residue burning; atmospheric pollutants; volatile organic compounds ( VOCs ) ; emission

inventory
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Table 1  Parameters of crop residue burning
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Table 2 Ratios of crop residue burning
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Table 3 Emission factors of crop residue burning/g-kg
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Table 4 Emission characteristics of air pollutants from crop residue burning in Guangdong Province, 2008-2016
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Table 5 Emission characteristics of air pollutants from crop residue burning by source in Guangdong Province, 2016
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] @ . i ; ‘ A HECR /1 -
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BN i 50..1. 331.6 142.2 597.6 74.3 303. 8 1344.0 12118.6 1013.2
wI 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0
3 4.4 29.2 12.5 52.6 .5 26.7 118.3 1067. 1 89.2
ik 51.0 337.5 144.8 608. 3 75.6 300.2 1368. 1 12336.3 1031. 4
il 8.7 57.9 24.8 104. 4 13.0 53.1 234.7 2116.3 176.9
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HM 76.7 508. 1 217.9 915.7 113.8 465.5 2059. 4 18 569. 0 1552.5
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T 133.8 886. 6 380.3 1597.8 198.6 812.2 3593.4 32400. 8 2708.9
T 34.0 225. 1 96. 6 405.8 50. 4 206. 3 912.5 8228.0 687.9
18 B 79.6 527.1 226.1 950.0 118. 1 482.9 2136.6 19 265. 3 1610.7
=17 112.7 746.2 320. 1 1344.9 167.1 683.7 3024.7 27272.8 2280.2
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Fig. 2 Key contributing species to VOCs mass-based emissions

and OFP in Guangdong Province, 2016
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