Rhizofiltration system consisting of Phragmites australis and Kyllinga nemoralis efficiently removes metals and pathogenic microorganisms from wastewater
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ABSTRACT
A rhizofiltration system planted with Phragmites australis L. and Kyllinga nemoralis was constructed at eThekwini municipal wastewater treatment plant in KwaZulu-Natal, Republic of South Africa. Its efficiency in removing heavy metals and enteric pathogens from municipal wastewater was evaluated. Influent and effluent, plant tissue and sediment from the system were sampled bi-monthly for a period of six months and assessed for physicochemical parameters (pH, temperature, electrical conductivity, salinity, turbidity, biochemical oxygen demand, chemical oxygen demand) and removal of Escherichia coli, faecal coliforms, trace heavy metals (cadmium, chromium, copper, nickel, lead and zinc). There was an increase in pH in the planted and reference sections, respectively. Influent values of BOD and COD were reduced as compared to the influent sample. Suspended solids, turbidity and alkalinity were reduced in the planted section than in the reference sections. Considering the entire rhizofilter, heavy metals were accumulated at varying concentrations in the planted and reference sections of the rhizofilter. Planted section showed a greater potential to remove heavy metals from wastewater than the reference section. The entire rhizofiltration system was found to have an average pathogen removal ratio of between 45% and 98% for the various pathogens detected in the influent wastewater. Ascaris lumbricoides was reduced by 77% in the planted section and 53% in the reference section. The results obtained from this study suggest that macrophytes have a potential to remove heavy metals and pathogens from wastewater. 
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