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Abstract: Characteristics and optimal reaction conditions of anaerobic azoreduction by the Shewanella decolorationis S12 in the
presence of zerovalent iron ( ZVI) were evaluated in this study. The results showed that the presence of ZVI significantly enhanced the
decolorization rate of azo dye. In the presence of 20 mmol*L ™" ZVI the decolorization rate of 1 mmol*L ™" amaranth reached up to
100% by the Shewanella decolorationis S12 after 30 h incubation which was significantly higher than 23.16% and 94. 66% in the
pure strain S12 and pure ZVI treatment systems respectively. When 20 mmol*L ™" of sodium formate was added in the medium ZVI
still improved the decolorization rate of amaranth by 20.54% . In addition the presence of ZVI significantly increased the azo dye
treatment amount in the ZVI plus S12 system. In the system with ZVI 1 mmol*L. ™" amaranth was completely reduced 11 times in fed-
batch process within 276 h  while the dye could only be completely reduced 3 times in the system without ZVI. The optimal pH and the
Fe’ dose for the ZVI plus SI2 system was 9.0 and 60 mmol*L™" respectively. The microscale ZVI was more suitable for the
decolorization than those with larger size and the nanoscale ZVI. This study may provide some useful information for improving the
biodegradation of azo dye in the treatment system with ZVI.
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Fig. 3 Decolorization of amaranth in fed-batch process in the S12 +ZVI and S12 systems
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