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Abstract: A large-size, full-flow dilution and fractional sampling system was employed to collect samples of emissions
from 20 different coal/stove combinations, involving four bituminous coals and one anthracite in two combustion forms
(Raw-coal-chunk /Honeycomb-coal-briquette), and three types of stoves widely used in northern area. Then, the emission
factors of PAHs were obtained through chemical analysis and calculation. Furthermore, the emission characteristics of
Alkyl-PAHs (A-PAHs),which were known for the stronger mutagenesis, carcinogenesis and deformation, were discussed
and compared with the extraction rates from the raw coal. Notable difference existedin the emission factors of 8 A-PAHs
(EFa-pans) ofdifferent coal/combustion formcombinations.The total EFa.pans of bituminous coal ranged from 0.5 to
1.6mg/kg for RCC and 63.9 to 100.1mg/kg for HCB, while the anthracite EFapans ranged from 0.1mg/kg for RCC and
67.3mg/kg for HCB. The averaged EFa.pans of HCB were higher by two orders of magnitude than those of RCC. HCB had
some negative effect although it was widely used in clean coal technology. Comparing with the variation characteristics of
A-PAHs in extracts of five raw coals, we found that some of A-PAHs came from the thermal volatilation of coal,
inheriting some characteristics of raw coal. However, more A-PAHs came from the high-temperature pyrolysis reaction in
the combustion process of coal.
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Table 1 Emission factors of Alkyl-PAHsfrom five raw—coal-chunk (RCC)/honeycomb—coal-briquette (HCB)
combustion(mg/kg)
AR TeHRIE
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RCC HCB RCC HCB RCC HCB RCC HCB RCC HCB
FELEE 0.311 22210 0.467 28.863 0.431 20.749 0.101 16.610 0.023 13.626
Gk 0.321 18.610 0.408 40.699 0.420 17.701 0.159 26.902 0.037 26.508
ik ) 0.063 5.853 0.116 10.332 0.093 5.646 0.030 7.794 0.008 7.712
TSR 0.242 4575 0.276 3.457 0.210 6.236 0.106 5.424 0.025 8.725
FEETE 0.050 9.979 0.095 7.875 0.067 4931 0.022 4.985 0.007 3.034
FH 5 i 0.048 1.708 0.069 2.598 0.072 2222 0.023 1.405 0.007 2.179
FH 2 2R IR IR 0.070 1.412 0.093 2.696 0.128 2362 0.023 1.430 0.007 2.652
FH L 2R I ey 0.046 1.218 0.076 3.590 0.068 4.087 0.028 2.461 0.007 2.826
it 1.151 65.565 1.600  100.110  1.489 63.934 0.492 67.011 0.121 67.262
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Fig.2 Percentage of various methylphenanthrene in total
methylphenanthrenes of five coals in different
combustion form
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