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Dissimilatory reduction process of vanadium(V) in metallurgical
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Abstract: The process of Rhodoferax ferrireducens (R.f) dissimilatory reduction of V> in waste water was studied by
the means of microbial fuel cell (MFC). Based on the inoculation test of tolerance to NaVO; of R.f, the effects of NaVO;
concentration in the wastewater, pH and temperature on R.f reducing V" were investigated. The results show that
adequate vanadium can promote the growth of microbes, and the tendency and cycle of R.f growth are essentially the
same as that of V> reducing. In beginning period, the bioeffect of vanadium compound increases the consumption of
glucose, and the glucose is oxidized to the small molecule organic acids, which leads to pH value fall. But H" should be
engaged in V" reduction, and the dissimilatory reduction of R.f will also consume some small molecule organic acids,
which makes pH increase later. The optimized culture conditions are as follows: temperature 30 C, stirring speed 150
r/min, pH 7.5, NaVO; concentration in the vanadium wastewater 300 mg/L. The reduction rate of V>* by R.f'is 76%, and
the total R.f count reaches 1.1 X 10° cfu/mL.
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Fig.1 Schematic diagram of double-room microbial fuel cell
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Table 1 Process of domesticating duration of R.f for NaVO;

H(NaVOs)/ Time/d
(mgL™") Beff)re ) First ~ Second  Third
domestication

50 5 4 4 4
100 7 6 4 4
150 8 7 6 5
200 10 9 9 7
250 12 12 10 9
300 13 12 11 10
350 13 11
400 - 12
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Fig.2 Effect of R.fand concentration of NaVOs on reduction

rate of V>*
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Fig.3 Effect of different temperatures on reduction rate of V>*
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