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Role of extracellular polymers of bacteria during arsenic-bearing
gold concentrate biooxidation process
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Abstract: The change of the physicochemical indexes was researched to explore the role of the extracellular
polymers in the biooxidation process of arsenic-bearing gold concentrate. The pH value, potential of hydrogen,
arsenic ion concentration, bacterial count, polysaccharide content and chemical bond in the extra cellular polymers
(EPS) were tested. The results show that the bacterium exhausts its polysaccharide to resist the toxicity of arsenic
ion when the potential increases from 500 mV to 650 mV and As(III) transfers to As(V) rapidly, and the bacteria
oxidizes the concentrate by its polysaccharide when the potential remains 650 mV and the conversion of the arsenic

ion retards. Under the stress of arsenic ion, the polysaccharide content of extracellular polymers decreases by more

than 20%, and the bacterium changes its polysaccharide content to prevent the toxic ions.
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Table 1 Chemical compositions of arsenic-bearing gold
concentrate (mass fraction,%)

SiO, Fe,04 SO, As;0;  ALO; MgO

30.3 21.6 17.4 13.5 8.84 5.12

K,0 TiO, MnO CaO Zn0O
1.38 0.615 0.399 0.248 0.196
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Fig.1 XRD pattern of arsenic-bearing gold concentrate
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Table 2 Dosage of arsenic-bearing gold concentrate

Serial No. 0" 1* 2" 3* 4*

Dosage/g 0 1 2 3 4
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Fig.2 Variation pH value of with time during arsenic-bearing

gold concentrate biooxidation process
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Fig.3 Variation of potential with time during arsenic-bearing

gold concentrate biooxidation process
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Fig.4 Variation of As(Ill) concentration with time during

arsenic-bearing gold concentrate biooxidation process
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Fig.5 Variation of As(V) concentration with time during

arsenic-bearing gold concentrate biooxidation process
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Fig.6  Variation of bacterial count with time during

arsenic-bearing gold concentrate biooxidation process
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Fig.7 Variation of polysaccharide content of EPS in single

thallus with time during arsenic-bearing gold concentrate

biooxidation process
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bacterial liquid with time during arsenic-bearing gold

concentrate biooxidation process
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Fig.9 Infrared spectra of polysaccharide in EPS during

arsenic-bearing gold concentrate biooxidation process
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