Investigation on the nitrogen (N) and oxygen (O) stable isotope dynamics in nitrate reduction
coupled with Fe(Il) oxidation
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The Fe(Il) oxidation and nitrate reduction mediated by nitrate-dependent Fe(Il) oxidation
microorganism is one of the most important processes in biogeochemical cycles of iron (Fe) and
nitrogen (N) in the environment. Under anaerobic conditions, the environmental reduction of nitrate
and nitrite is widely regarded as the result of microbial process. However, recent studies indicated that
the chemical reduction of nitrate and nitrite by Ferris, whether mineral-bound or surface-associated,
may also occur under relevant conditions. Nitrogen and oxygen stable isotopes potentially offer a
unique approach to distinguish and study these two reactions and to improve our understanding of
microbial and chemical process. The objectives of this project are as follows. (1) With a range of
experimental conditions, we examine the kinetics of nitrate/ nitrite reduction and nitrous oxide
production, and also the stable N and O isotope systematics during nitrate reduction in order to
investigate the biotic and abiotic processes in nitrite reduction coupled with anaerobic Fe(Il) oxidation
system. (2) A combined methods such as chemical reaction kinetics, isotopic fractionation of N and O,
mineral analysis, clone libraries and terminal restriction fragment length polymorphism (T-RFLP)
analysis will be also conducted to explore the biotic and abiotic processes of nitrite reduction coupled
with anaerobic Fe(Il) in soil under relevant conditions. This work contributes to improve our ability to
identify and evaluate the biotic and abiotic processes in coupling mechanism of Fe-N cycling in the

environment.



