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Abstract 
 

The existing technologies for removing toxic metals from the environment are very expensive and impractical 
for use in developing countries. In the present study we investigated the use of Lettuce (Lactuca sativa), Cabbage 
(Brassica oleracea var. capitata) and Carrots (Daucus carota subsp. Sativus) as biosorbents for removing Copper 
(Cu), Lead (Pb), and Zinc metal ions from polluted water via biofiltration. The filtrates were analysed via Atomic 
Absorption Spectroscopy (AAS) in order to quantitate any remaining, unremoved metals. All three biosorbents 
showed considerable abilities to remove the above metals, with about 95% removal efficiency in the case of zinc 
(Zn2+). In order to understand the chemistry of the adsorption processes, the biosorbent materials, after biofiltration, 
were analysed via FT-IR spectroscopy, which revealed that all three biosorbents contained compounds with phenol, 
ether, alkanol, carbonyl and alkanoic acid groups that were involved in the formation of surface complexes during 
the adsorption of the metal ions. To investigate the effect of this biofiltration process on the overall quality of water, 
the physicochemical parameters (pH, conductivity, colour, turbidity, TDS and TSS) were also measured on river 
water samples that have been pre-treated with the biosorbents. There was general improvement in the water quality 
although the biofilters appeared to have introduced some mineral ions, which increased the conductivity and TDS of 
the water. 
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1. Introduction 

 
Environmental pollution from chemicals remains one of the serious threats globally (Schwarzenbach 

et al. 2010), but the indiscriminate release of toxic heavy metals into soil and water bodies is much more 
alarming (Valko, Morris, and Cronin 2005) and requires utmost attention. Unlike some organic 
contaminants, heavy metals, which are inorganic, cannot be broken down to non-toxic forms and 
therefore have long-lasting effects not only on human health but the ecosystem at large. Even at very low 
concentrations heavy metals including lead (Pb), cadmium (Cd), mercury (Hg), chromium (Cr), zinc (Zn), 
silver (Ag), nickel (Ni) and arsenic (As) are well known to be  cytotoxic and carcinogenic in nature 
(Gjorgieva Ackova 2018; Jia et al. 2017; Fashola et al. 2016; Tchounwou et al. 2012). Although heavy 
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