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Characteristics of Volatile Organic Compounds Emitted from Biomass-pellets-

fired Boilers
WU Chang-da', ZHANG Chun-lin'* |, BAI Li’, SHEN Li-ran' , WANG Bo-guang', LIU Jun®, YANG Li-hui’

(1. Institute for Environmental and Climate Research, Jinan University, Guangzhou 511443, China; 2. Guangdong Environmental
Monitoring Center, Guangzhou 510308, China)

Abstract: A pre-concentrator-GC-MS/FID was used to investigate the characteristics of volatile organic compounds (VOCs) based on
the flue gases emitted from five biomass-pellets-fired boilers in this study. And the concentrations of particle matter, nitrogen oxides
(NO, ), sulfur dioxides (SO,) and mercury and its compounds were also measured. Results demonstrated that the concentrations of
SO, and mercury and its compounds emitted from all five boilers were relatively low, which were lower than the national emission
standard, while NO_ and particles from some boilers were higher than the standard. The mass concentration of 56 VOC species was in
the range of (872.43 +293.80)-(6929.66 +1137.25) pg-m~>, and the analysis of influencing factors implied that the furnace
temperatures and loads havd strong negative correlations with the concentration of total VOCs. The emission components of VOCs were
mainly composed of alkenes (41% -59% ) including ethylene, 1-butene, cis-2-butene and 1-hexene; alkanes (27% -49% ) including
hexane, isopentane and cyclopentane ; and aromatics (6% -18% ) including benzene and toluene. Moreover, the maximum incremental
reactivity (MIR) method was applied to analyze ozone formation potential (OFP) of VOCs. The contribution of OFP of five boilers was
mainly from alkenes, occupying a relatively high percentage of 76% -90% , and that of alkanes was in the range of 6% to 19% .

Key words ; volatile organic compounds ( VOCs) ; biomass pellet fuels; emission profiles; ozone formation potential; boilers
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Table 2 Proximate and ultimate analysis of the biomass pellet samples (on air dry basis) /%
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7.96 £0. 06
7.69 £0. 08
8.63 £0.10
8.77 +0.08
8.53 £0.05

74.91 £0. 10
79.02 £0. 21
73.64 +0. 11
79.23 £2.90
74.26 +0.09

1.15 £0.03
0.95 +0.01
2.07 £0.02
0.68 +0. 03
0.86 +0. 03

[ O R

15.99 £0.02 45.74 +0. 04
12.35 £0. 16 46.46 +0. 06
15.66 £0.09 44.17 0. 14
11.32 £3.60 47.23 +0.07
16.35 £0.16 45.79 £0.92

5.57 £0.09
6.53 £0.11
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20. 03
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20.25
21.31
20.77

1) 0=100% -C-H-N-S—A-M; 2) HHV =0.394 91C + 1. 178 3H +0. 100 55 = 0. 103 40 —0. 015 1IN 0. 021 1A"®) | #afi . MJ-kg~! (LATF

ML)
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Fig. 1 Emission concentrations of traditional contaminants from the boilers (on 9% O, content)
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Fig. 2 Correlation analysis of the loads and temperatures of boilers against the concentration of NMHC
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