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Isotope Compositions of Elemental Carbon in the Smoke and Ash from Crop

Straw Combustion

LIU Gang', LI Jiu-hai', XU Hui', WU Dan', LIU Yan®

(1. School of Environmental Science and Engineering, Nanjing University of Information Science & Technology, Nanjing 210044,
China; 2. Lanzhou Center for Oil and Gas Resources, Institute of Geology and Geophysics, Chinese Academy of Sciences, Lanzhou
730000, China)

Abstract: Six genotypes of straws for rice, maize and wheat, respectively, were combusted under flaming and smoldering conditions,
and the isotope compositions for elemental carbon (EC) in the straw smoke and ash were investigated with an isotopic mass
spectrometer. The results showed that the mean 8'"C values for EC in the flaming and smoldering smoke of rice straw were - 28. 3%o
and —28. 7%o, with depletions of 2. 7%oc and 3. 0%o relative to that of total carbon (TC) in the straw, respectively. The mean §'C
values for EC in the flaming and smoldering smoke of wheat straw were —28.5%0 and - 28.0%o, with a depletion of 0. 1%0 and
enrichment of 0. 4%0 comparing to TC in the straw, respectively. The average values in two types of maize straw smoke were —17.2%o
and —13. 6%o,with a depletion of 3. 4%o and an enrichment of 0. 2%o relative to TC in the straw, respectively. The mean 8'C ratios for
EC in the flaming and smoldering ash of rice straw were —27.5%0 and —27. 3%o, with depletions of 1. 8%o¢ and 1. 6%o comparing with
TC in the straw, respectively. In the flaming and smoldering ash of wheat straw, the mean ratios were —27.4%o and -26.0%o, with
enrichments of 0. 9%o and 2. 4%o relative to TC in the straw, respectively. In the two types of ash for maize straw, the average §'C
values for EC were —15.0%0 and - 14. 8%o, which were 1.2%o0 and 1. 0%o lighter than those of the straw TC. In general, evident
isotope fractionations occur between EC in both smoke and ash and TC in the corresponding straws, especially for rice and maize
straws. The isotopic ratios may be useful in identifying and estimating the contribution of EC from straw combustion to ambient aerosol.

Key words : crop straw; smoke; ash; elemental carbon; isotope
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Table 1  Isotopic composition of TC in straws and EC in straw smoke and ash (PDB) /%o
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Fig. 1 Variability of isotope ratios for EC in straw smoke
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