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change, regional visibility, and human health, etc. As a major consumption country of fossil fuels and biomass fuels, China
burns large amounts of coal and biomass fuels in households every year, but the measured emission factors (EFs) for BrC are
not available. In this study, a 7-wavelength aethalometer was used to determine the ratio of BrC to black carbon (BC) in pri—
mary emissions (Rpcpc) from residential coal combustion and biomass fuel burning in the rural areas of China in wintertime.
BrC emission factors (EFpc) were calculated according to the Rpepe determined above and the BC emission factors (EFge)
measured by carbon balance method (CBM). Based on the Rpcpe obtained and the consumptions of residential coal and
biomass fuels, total BrC emissions from residential coal and biomass fuels in China were estimated. The results show that (1)
the average EFjgc of residential coal combustion is (0.031 + 0.040) g/kg, and the average of EFgc of the residential biomass
fuel burning is (0.061 = 0.060) g/kg, with the latter one being twice the former one, suggesting that residential biomass fuel
burning has a higher emission efficiency of BrC than residential coal combustion; (2)the EFyc of residential coal changes with
Vdaf and shows a “bell” shape style, with the medium volatile bituminous (MVB) coal having the highest EFyc; however,
given the limited coal samples used (n=3), such result is quite preliminary and needs further research; (3)the Rpcpe for resi—
dential biomass fuel burning is significantly lower than that for open biomass burning, probably because the biomass fuels
used in household conditions are dryer than in open field, and the contained combustion in stoves with flues is more complete
due to better air access; (4)the EFgc in this study has a good relationship with emission factors of charred elemental carbon
(EFchar—EC) measured by thermal—optical method, especially for the biomass fuel burning (R*>0.96), implying a close link
between them, though the former is far less than the latter; (5)the BrC emissions from China’s residential coal and biomass
fuel burning are (449.1£305.1) Gg (in BC—equivalent basis, the same below) in total, accounting for 55.0% of BC over the
same period, among which (357.4+245.4) Gg is from residential coal combustion and (91.7+59.8) Gg is from biomass fuel
burning. More systematic tests and studies are needed according to the classification and characteristics of residential coal and
biomass fuels in China to give deeper insight into BrC issue.

Key words residential; coal; biomass fuels; brown carbon; emission factors; emission estimate
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