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Characteristics of Volatile Organic Compounds ( VOCs) Emitted from Biofuel

Combustion in China

LI Xing-hua'?, WANG Shu-xiao’, HAO Ji-ming’

(1. School of Chemistry and Environment, Beihang University, Beijing 100191, China; 2. State Key Joint Laboratory of Environment
Simulation and Pollution Control, School of Environment, Tsinghua University, Beijing 100084, China)

Abstract ; Biofuel combustion is an important source of VOCs in China. Measurements were conducted to determine the characteristics
of VOCs emitted from combustion of 5 typical biofuels. A carbon mass balance method was used to determine VOCs emission factors.
The emission factors of the total VOCs from agricultural residues and wood combustion are(4.37 +2.23) g-kg™' and(2.12 £0.77)
g-kg™" respectively. The emission factors of the agricultural residues are higher than those of the wood. Aromatics and aldehydes
dominate the VOC emissions, both accounting for over 25% of the total VOC emissions. Distribution of VOC components from
agricultural residues and wood combustion are similar, except for halogenated hydrocarbons and nitriles. On the basis of measured
emission factors and the published maximum incremental reactivity values for VOCs, the ozone forming potential ( OFPs) of speciated
VOCs is estimated. The results indicate that the average OFPs of the total VOCs from agricultural residues and wood combustion are
(16.9£8.2) g-kg™" and(10.8 +4.9) g-kg™', respectively. The components with the highest OFPs values are: aldehydes,
aromatics and alkenes/alkynes. Aldehydes accounts for over 50% of the total OFPs.

Key words: biofuel combustion; VOCs; emission factors; distribution of VOC components; ozone forming potential ( OFPs)
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Table 1  Analysis of biofuel compositions
SH MR e A | mE e IR e Ao
=} =} =} =] =] (=}

. Koy (M,,) 753 639 539 550 623 39.35 42.56 42.83 46.34 46.99
ToAksr R (V,)  65.44 70.81 67.64 76.96 77.08 TLH I 5.10 5.58 5.45 5.78 5.79
(Wes3E) 2 B (PO (Wez3t)

% FERR(FC,) 15.96 17.94 18.34 14.89 15.07 - 0.79 1.07 0.53 0.50 0.50

KAy (A,) 11.07  4.87 8.62 265 1.62 Q. /MJ-kg™'  13.82 15.16 15.48 16.77 16.97
1) AL HE

YRl b A PR F DNPH it A2 15 R
AT HPLC #4708, 2w o th 12 Fhoge b &
Y, SENGEEAIE TS RAIFAH, KA 8 2k
YRl R FHEER BEFT GC/MS 23 M7, 345 B 43 At 49
Rk &, Hoh i) R RS IR . & 2
T R TR EE 61 Fh VOCs K273 2 F i)
Hel R B R

MR 4 FhRS FFF 34 889 VOCs HE R $h
(4.37 £2.23) g-kg ™', ARLERIN VOCs HERL R ECH
(2.12+0.77) g-kg ™', BHRYF FIHEERTIEH,
AT RERRARLEE #4255 G RSB E5 4 2 52 1
HAE R An & m ABHT RS A i kA 5 T
TEW N 522 Be , S 30 VOCs HETR AR X ik, Wang
5T AR TR LA B AR W R HE LY VOCs 75
0.18 ~26.57 g-kg ™ 'Vu [, HE5 R s A 22 2 4
B, ARG RAE LIRVEE N ; Wang 10T B
WIE] VOC HEl R Bz SR 2R T2 1, 16 5 4 4L
AL R Z 5 P A

Zhang 2 A4S T [ 5 BE H kL 2 Fh RS FF
(/NZEREFF R EORFEFE ) FIAR Sk be 16 R IEfb &
Y 2 HE R B Ay R 0.40 g-kg ! A 0.53
g-kg ™'y ARWFFEAILE R B 1.56 g-kg T T 1. 15
g-kg ™ mT LRGSR

Tsai 25" MHRFRAFH B R B2 Pkt 2 FhASFE (/D
ZEREFE RN B ORFEFF ) FIA S0k be 54 Rl P Bemi iz
AP HEC R B0 50 R 0. 73 ~2.28 gekg ™
1,36 ~2.21 g-kg™'; ARMFFEAILE RS 51 0 1. 20
~4.52 g-kg "1 0.41 ~0.90 g-kg ™", Wi 45 R AN
Fb AT HE B LR, AR SEHERCEE A Bf ot 22
T LIRS

AHBE | ORI HE O AR TR VOC
YiFh  ASHIEGE v 4 i A ) BRI e HE MR < b 3
R ) — 2 B S e L 2 5 b U RE R
B A T B HE TR R B0 e, AR SR U ot HE il R 4
A A S BRAE 208 HE R EO0 B 5 T R AT

*x2 ERAEYRMRE VOCs HEMFH/ mg-kg ™
Table 2 EFs of VOCs from biofuel combustion/mg-kg !

5 sk IKFEFEFT FKFEFF INEFERF 1R SFT KL
VSR 39.8 +28.7" 27.5+13.9 78.4 +90. 3 136.6 £227.5 64.6 +44.5
1 T 2.9£2.7 3.0+3.4 16.7 £21.6 5.7+11.6 8.0+5. 4
2 Sk 4.0+1.3 3.1+2.1 1.6 £3.2 15.3+31.0 9.2+5.7
3 2 2.1£0.9 3.2£3.3 6.4 +6.6 87.4 £192.6 6.8+2.2
4 1-Bibe 5.5+7.7 3.2+0.7 8.1+7.8 0.8+0.8 3.0£2.3
5 Bk 23.2 £14.6 12.6 +11.6 43.9 +56.4 19.3 +24.7 32.3+32.5
6 Eh 1.5+2.6 1.6+1.3 1.2+0.9 3.3+3.7 2.8+2.1
7 + =k 0.6 0.8 0.8+0.9 0.6+0.5 4.8+9.3 2.5£3.0
ks 206.6 +153.2 112 £36.5 669. 1 +641.7 94.1+49.7 115.4 £41.6
8 )5S 8.8+4.0 4.8+1.7 30.3 £25. 1 5.8 4.3 3.3+1.0
9 1- T4 83.1 85 47.3+9.8 209 +224 23.1+10.7 37.4 £9.1
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