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Abstract
The removal of heavy metals from industrial wastewaters is a perennial challenge. Despite their widespread use, high efficiency and reliability, chemical and physical metal removal techniques are often expensive and bad for the environment. Consequently, biological heavy metal removal from wastewaters provides a cheap and environmentally friendly alternative. In this study the ability of bacteria to remove the carcinogenic hexavalent chromium (Cr6+) from tannery wastewater by reducing it to the less toxic Cr3+ was investigated. Firstly chromium-reducing bacterial strains were isolated from tannery wastewater. The isolates obtained were tested for their Cr6+ tolerance and reducing activities. Chromium(VI) reduction by immobilized or suspended bacterial cells was also investigated, so was the effect of temperature and pH on the growth and Cr6+-reducing activities of the bacterial isolates. Seven Cr6+-tolerant and reducing bacterial isolates were obtained. All isolates could tolerate at least 700 mg/L of Cr6+. Optimum Cr6+ reduction was achieved with immobilized bacterial cells incubated at 37 °C and pH 7. The isolates removed Cr6+ from tannery wastewater to undetectable levels within 24 and 48 hours when immobilized and when grown in suspension, respectively. For all isolates Cr6+ reduction positively correlated with bacterial growth. Six of the seven isolates were identified as different species of Proteus through the use of 16S rRNA sequence analysis, while the remaining isolate could not be positively identified. This study clearly demonstrates the feasibility of the biological removal of chromium from industrial wastewater and should therefore motivate research towards the possible large-scale application of biological systems in the bio-treatment of heavy metal-laden, or other, industrial effluents. 
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