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Emission Characteristic of VOCs from Biomass
Molding Fuel Combustion
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(1. Key Laboratory of Energy Resource Utilization from Agricultural Residues, Ministry of Agriculture,
Chinese Academy of Agricultural Engineering, Beijing 100125, China
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Abstract; The emission characteristic of VOCs from biomass molding fuel combustion was studied. VOCs
emission factor and the components of flue gas after combustion from four kinds of biomass shaped fuel,
i. e., corn straw, wheat straw, cotton stalk and wood, were analyzed on the biomass combustion
experimental platform using the sample collection — GC/MS method. The results showed that the VOCs
emission factors of four kinds of biomass molding fuel were 0.447, 1.111, 0.601 and 0. 104 g/kg,
respectively. The VOCs emission factors of biomass molding fuel were only 50% of the powder burning
straw. The main types of VOCs from wood molding fuel combustion emissions were benzene series,
halogenated hydrocarbon and ketones. The main kinds of VOCs from straw molding fuel combustion
emissions were halogenated hydrocarbon, ketone and benzene series. The benzene content emission factor
of total straw produced by lignocellulosic biomass combustion was nearly five times higher than that of
VOCs emission proportion coefficient. Biomass molding fuel combustion emitted the most of hydrocarbon
and ketone with contents of 49. 8% and 36. 1% , respectively. The ozone generating potential (0,) of
total VOCs emissions from four kinds of biomass molding fuel combustion were 4. 792, 25.737, 9. 598
and 4. 502 g/kg, respectively. The compounds with higher ozone generating potential were benzene,
ketone, olefins and halogenated hydrocarbon. The results will provide reference for industry standards
built of VOCs emissions from biomass molding fuel combustion.
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Tab.1 Proximate and ultimate analyses and heat value of biomass molding fuel

T/ % SEESHT/ % TG 3 4 44

R k5 W5y 2L C H N s /(K kg™)
TS FF 7.37 9.47 76.03 7.11 38.50 5.49 0.79 0.53 16 065
HaFT 10. 62 9. 66 75. 44 4.27 39.99 5.30 1. 15 0.58 15 819
N T AT 11. 06 14. 52 72.49 1.92 37.68 5.35 0. 89 0.56 14 306
VN 8.61 1. 81 76. 03 13.53 47.90 6.56 0.54 0.54 18 480
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Tab.2 Main metal elements in biomass molding fuel

mg/L

2k Si Rb P Na Mg K Fe Cs Ca Al
KT FF 27 18 6.9 10 37 7.2 18 3.3 140 67
NEFEFE 45 19 5.7 14 42 8.1 22 2.8 152 75
HFF 2.2 12 3.1 11 10 2.8 3.1 3.3 82 16
K 2.4 14 1.1 3.2 5 2 4.1 1.7 44 21
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Tab.3 Physical properties of biomass molding fuel

LES I/ (kgom ™) A% /mm K J# /mm
VN T A 567. 1 6 520
JINZE R FE BURL 530. 6 8 10 ~40
T KRG FF UL 400. 2 7 5~50
R ASURL 418.5 7 5~30
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Fig. 1 Thermogravimetric analysis
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Fig.2  Structure diagram of up feed burner
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Tab.4  On-line monitoring data of four kinds of fuel combustion
JEEH CO, Bt /-8 %  CO Bkt h/% NO Bl /v f/ % NO,BTHAMEU/ %  wizSE BAyis/(m®-h') R/ C
EARFEFF 13.1 0.0350 0.0125 0 1. 64 211 1085
INEE FEFE 12.6 0.0410 0.0325 0 1.65 199 987
i ERs 12.5 0. 024 0 0.0215 0 1.56 188 1097
AT 11.5 0.0115 0.0110 0 1. 62 242 1225
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Tab.5 Level of test factors

B3 2 5 RS R EIR
1 1.0 1.25
2 1.0 1. 10
3 1.0 1. 40
4 0.7 1.25
5 0.7 1.10
6 0.7 1.40
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Fig.3 VOCs emissions of biomass combustion
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Tab.6 VOCs emission factors of biomass

molding fuel combustion mg/kg
At K INFZ ESP/N VA
LS R #F R #F R #F
% 113.430 205.022  64.860
2 39. 607 67.872  21.369
1,2,4-=H 2% 5. 808 2.427 0.188
1,2,5-=HI % 0. 545
7 2.073 7.174 1.786
Xof ] — — F 2 0. 424 4.677  23.527  8.805
R 1. 956 0.813 3.833
H 0.303 2.090 6.541 4.888
1-2, -4 1.734 1.178
HKEWY 49.832  9.652  113.096 37.036
iE Bk 4.572 1.582
EC b 7. 455 1.833
Ho ke 1.973
Jot S 1.973 12.027  3.415
1,3-T % 3.711 2.504  11.042  25.443
i 3.711 2.504  11.042  25.443
B irea 2.581 0.398
S ke 20.005 210.608 404.417 319.600
A b 3.186 1.294
EvaR 0.403  10.779  3.868 4.042
ERAWE 26.176  223.079 408.285 323.642
I 15.690  63.017 227.528  87.420
3t 7, JE 6.171 2.023  126.248 54.520
FHOJE T T 2 126.248  2.695
IES 21.861  65.040 480.025 144.635
VN ¥ 3. 449
ES 3.449
Zmi A 1. 688
PR 0.879 1. 206
oAby 0. 879 1. 688 1. 206
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Fig.4 VOCs species distribution of biomass

molding fuel combustion
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Fig.5 Ozone generating potential distribution of VOCs

emissions from biomass shaping pellet fuel combustion
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