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Abstract Wood and“economic crops are still widely used in rural areas of China. Although their combustion is an important source of
volatile jorganic compounds ( VOCs) , study on their emission characteristics is relatively weak. In this study, three kinds of wood
(poplar, cedarwood, and citrus branches) and six economic crop straws (soybean stalk, sesame stalk, corn cob, cotton stalk, peanut
stalk, and corn stalk) were selected and their burning was simulated in the laboratory. A dilution tunnel system was used to dilute the
smoke, and then Tedlar bags were used to collect the smoke. The compositions of 102 VOCs were analyzed by Agilent 7820A/5977E
gas chromatography/mass spectrometry. The ozone formation potential ( OFP) of VOCs for different types of biomass burning was
analyzed. The results indicated that there are differences in the VOC compositions of different types of biomass burning emissions.
Ethane (11.1% ), trans-2-pentene (15.4% ), ethylene (8.3% ), and dichloromethane (11.9% ) are the main VOCs emitted from
poplar and cedarwood burning. Toluene (49.8% ) is the most abundant species of VOC emitted from burning of citrus branches.
Ethylene (11.8%-17.5% ) and acetone (9.2%-14.7% ) are the main VOCs components of straw burning. Corn stalks, peanut
stalks, and citrus branches have similar VOC source profiles, with the coefficient of divergence less than 0. 1. The benzene/toluene
ratio for biomass burning emissions obtained in this study and in the literature is in the range of 0. 030-6. 48. It is arguable that a value
higher than 1 indicated the impact of biomass burning. The contributions of alkenens, oxygenated VOCs, and aromatic hydrocarbons to
the OFP of biomass burning were 30. 6% -80. 3%, 6. 5% -21. 0%, and 3. 8% -56. 5%, respectively. The components contributing more
than 10. 0% to the OFP are ethylene, propylene, trans-2-pentene, cis-2-pentene, toluene, and propionaldehyde.

Key words : biomass burning; volatile organic compounds ( VOCs) ; source profile; benzene/toluene ratio; ozone formation potential
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Table 1  Detected 102 VOCs species

F'5 VOCs YFp KB MIR || %5 VOCs #Fh KiiBE MIR || J¥% VOCs #Ff K i R MIR
1k 0.10  0.28 || 35 J2-T# 0.08 14.24 || 69 1,1,2,2-JU5EZ%:  0.49 —

2 Wk 0.03 0.49 || 36 RTH 0.1 6.29 || 70 1,3-"&K 0.48 —

3 BTk 0.10  1.23 || 37 1,3-T—4% 0.06 12.61 || 71 1,4-"&HF 0.41 0.178
4 IETHE 0.11 1.15 || 38 1-f%d 0.05 7.21 || 72 DUSEALRE 0.08 0

5 ke 0.18 239 || 39 &2k 0.03  10.56 || 73 FFIHE 0.2 —

6 FIUkE 0.05 1.45 || 40 S 0.07 10.61 || 74 AB-—5% 0.53 0.178
7 IESUkE 0.06 1.31 41 J-2-5 s 0.04 10.38 || 75 * 0. 14 0.72
8 2,2- TRk 0.06 1.17 || 42 1-24 0.11 5.49 || 76 HIZE 0. 46 4.00
9 2,3-"HIETH 0.51 0.97 || 43 ¥ 0.47 1.73 || 77 3% 0.38 3.04
10 2-F ek 0.28 1.50 || 44 A& 114 0.17 — 78 A/ XK 0.46  5.84/9.75
11 3-F ek 0.11 1.80 || 45 &k 0.04 0.038] 79 4B-—HI% 0.41 7.64
12 1EcHE 0.1 1.24 || 46 HLI% 0.03 2.83 || 80 SRNFEZE 0.38 2.52
13 2,4- " HI LA 0.13 1.55 || 47 THkE 0.05 0.0187 81 TNIEHE 0.51 2.03
14 IR 0.07 2.19 || 48 HZke 0.07 0.29 || 82 3-ZIEMZE 0.48 7.39
15 2-FsEc b 0.12  1.19 || 49 FAE 11 0.15 — 83 4-HZ% 0.65 4. 44
16 2,3- " HsEibs 0.09 1.34 || 50 1,1-—H2ZK 0.07 1.79 || 84 1,8,5-=H 0. 47 ""‘;,-‘11.76‘
17 ok 0.04  1.25 || 51 #AEI113 0.11 — || 85 2z 0.48 /559
18 3-HEEC A 0.09 161 | 52 WA 0.08 -0.56 | 86 1.24-5HIE 0.6 S _8.87
19 2,2 4-=FEE 0.1 126 || 53 ik 0.11 0.041 487 1,2 30 KA 0.39 }_}"11.9.7
20 Bkt 0.12 107 |54 1,1 202k 0.07 0.069| 88 4 3- I 0.41 % _7..--1‘6?,,-‘“‘
21 HIACOEE 0.12 1.70 || 35 JI|'JTl—.1,2r:.%'Z,ﬂ?‘|i 0.23 1:“.‘70 89 1,4"-:2:,3._&% 0. 3747 | 4943
22 253 4-=HEAkE [ o012 103 1| 56/ SAUEEE 0.05  0.022) 90 WiiilE & 0.13 7745
2 e S Lo vor | S VAR 00 o.0pd o 1 0.08-. 708"
247 3 PG | 0.1 1247 58 12w 0.16 021 b 92 ik 0.08 . 036"
5 lEEke 0 L 024 090 || 89/ Fazdml’ 0.56  0.6440 o3 WK T Rk 0.15  .0.73
267 EELE 061 0.78 [ 60 | 21 AP 0.16  0.290| 94 2K 0.13 6701
YT 064 0.68 1| el —hmhig: 0.18 = |os TE 0.14 597
28 |k  ."" Y053 061 || 62 WS- 4B 049 5.03 || 96 T 0.14 9.65
29/ 2k 0.58 0.55 || 63 JR-1,3°5%AM 039 3.70 | 97 2-THH(MEK) 0.09 1.48
30 Lyk)ﬁ 0.06  0.95 || 64 1,1,2-—% b 0.24 0.086| 98 2-5fH 0.35 2.81
31 Lf 0.07 9.00 || 65 PUSZH 0.74 0.031| 99 [l 0.22 5.08
32 Pl 0.07 11.66 || 66 1,2-" Rk 0.68 0.102|| 100 3-%fif 0.33 1.24
33 JR2-TH 0.03 15.16 || 67 &K 0.58 0.32 || 101 IEC# 0.3 4.35
34 1-Ts 0.04 9.73 || 68 IR{y 0.68 — 102 2% 0.18 —
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Fig. 2 Source profile of VOCs from domestic biomass fuel combustion
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