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Fig.1 NOjreduction and NO, formation in various experiments treatment
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Fig.2 Cyclic voltammograms obtained on a glass carbon electrode in S12/10g system after 14 days of operation
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oxyhydroxide availability
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Abstract: Decolorizing Shewanella (Shewanella decolorationis, S12) can be used as a variety of electron acceptor for anaerobic
respiration under anoxic condition, including dissolved nitrates and insoluble iron oxide matrix. Therefore, the aim is to study the
interaction mechanism of this interactive response system in iron reduction and nitrate reduction by constructing “S12 / iron oxide/
nitrate”interactive response system. The results show that there is a significant competitive relationship with the nitrate reduction and
ferric reduction in the reaction system. The iron oxides with higher surface area and Fe(IIl) availability take up stronger inhibition of
nitrate reduction. The effect of crystalline degree of hematite on the inhibition of nitrate reduction was studied with hematite sintered
at different temperature. Results showed that the extent of nitrate reduction inhibition decreased gradually in presence of increasing
crystalline degree of hematite. Electrochemical methods were used to investigate the ferrous peak in the presence and absence of
nitrate. Results showed that sharp peaks of Fe(Il) was found in the CV curves, indicating the formation of reactive Fe( Il ), while the
presence of nitrate can obviously decrease the reactive Fe(Il) peaks, indicating the iron reduction was significantly inhibited by the
addition of nitrate. In response to the above results, the mainly reasons leading to competition between nitrate reduction and ferric
reduction are as follows: (1) Fe (III) and NO;™ act as the competitive electron acceptor; (b) NO;™ reduction by adsorbed Fe(II)
specials.

Key words: competition effect; nitrate reduction; ferric reduction; interactive response system



