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Carbon Isotopic Compositions of n-Alkanes and n-Alkanoic Acids in the Smoke

from Combustion of Rice Straw

LIU Gang, SUN Li-na, LI Jiu-hai, XU Hui
(School of Environmental Science and Engineering, Nanjing University of Information Science & Technology, Nanjing 210044, China)

Abstract: In order to investigate the carbon isotopic fractionation in n-alkanes and n-alkanoic acids in smoke from rice straw
combustion, six types of rice straw were burned in laboratory under flaming and smoldering conditions, and the compound specific
isotopic compositions for the two classes of biomarkers in the smoke were determined. The results showed that the 3"C values of
individual n-alkanes and n-alkanoic acids released from flaming burns of all the rice species ranged from —28.6%o to —38. 8%0 and
from —29. 6%o to —41. 9%o, respectively, and that the mean 3"C values for the two compound classes in the flaming smoke for the six
types of rice straw were in the range of —32.6%o to —36.4%0 and —34.0%o to —36.2%o, respectively. Moreover, the n-alkanes in
the smoke from the most straws were more depleted in "°C in general than the identical substances with equal carbon number in
corresponding unburned biomass. The magnitude of the isotopic discrimination (A) was up to 4. 1%o. Conversely, the n-alkanoic acids
in the smoke tended to be more enriched in “C than the corresponding biomarkers in the unburned straw for all of the species, and the
A was up to 6. 3%0. The 8"C values of the individual n-alkanes and n-alkanoic acids in the smoke from smoldering burns of the six
species varied between —31.7%o and —39. 0%o and between —31.3%0 and —38.8%o, respectively. The average values for the two
compound classes in the smoke for a species were in the range of —35.1%0 to —36.4%0 and —34.4%o to —35.6%o, respectively.
The compound specific 8" °C values of the n-alkanes in the smoke for most species were smaller than those of the same substances in the
corresponding rice straw, and the greatest A was 6. 1%0. However, the 3"C values of n-alkanoic acids in the smoke were greater than
those in the rice straw, and the A was up to 8. 4%o. The n-alkanes from the smoldering burn were more depleted in "°C than those from
the flaming burn of the identical rice species, whereas the n-alkanoic acids ( =C,,) more enriched in “C. These results suggest that
there is significant difference in the carbon isotopic composition of individual n-alkanes or n-alkanoic acids in the smoke derived from
rice straw combustion and the unburned biomass, and that converse carbon isotopic fractionation occurs in the two compound classes in
the smoke relative to those in the rice straw.
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