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This paper reports the use of unfunctionalized and phenylalanine functionalized 
clays as an alternative cost effective, environmental friendly and efficient sorbent 
for the removal of Mn and Fe from polluted drinking water sources in Lesotho. The 
Mn and Fe metals were adsorbed on two different clays (clay A – a black clay and 
clay B – a yellow clay) collected from Ha-Teko in Maseru (clay A) and Phoqoane 
in Mafeteng district (clay B). Comprehensive batch test studies were performed to 
assess the effect of pH, stirring time and initial concentration of Mn and Fe. The 
adsorption of the metals was greater at higher pH and equilibrium was reached 
at pH 8 after 30 min of stirring. The phenylalanine functionalized clays displayed 
improved adsorption efficiency of up 100 % (Fe adsorption using clay A in 30 min) 
while the unfunctionalized clays gave relatively low adsorption of up to 70 % (Fe and 
Mn adsorption using clay A). The clays, which are present in abundance in Lesotho, 
can be effectively used for the removal of Fe and Mn from drinking water sources.
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Introduction

Sewage discharges, urban runoffs, agricultural wastes, industrial effluents 
and open pit latrines located nearby water sources are known to introduce a lot 
of harmful pollutants into water sources [1, 2]. This presents a real threat as 
toxic metals may also be entrained to water treatment systems. The presence of 
high concentrations of Fe and Mn ions in water sources in Lesotho is a growing 



ISSN 0204–3556. Химия и технология воды, 2019, т.41, №2 159

[6]	 Potgieter J.H., Potgieter-Vermaak S.S., Kalibantonga P.D. // Minerals Eng. – 

2006. – 19, N5. – P. 463–464.

[7]	 Tian Y., Wu M., Liu R. et al. // Carbohydrate Polym. – 2011. – 83, N2. – 

P. 743–748.

[8]	 Anirudhan T.S., Bringle C.D., Radhakrishnan P.G. // Chem. Eng. J. – 2012. – 

200/202. – P. 149–157.

[9]	 Chakela Q.K. Soil erosion and reservoir sedimentation in Lesotho. – Uppsala: 

Scandinavian Institute of African Studies, Sweden, 1981. – 150 p.

[10]	 Sumner P.D., Hall K.J., Rooy J.L., Meiklejohn K.I.J. // J. Afr. Earth Sci. – 2009. – 

55, N5. – P. 236–244.

[11]	 Ruitenbeek P.V., Sambeth A., Vermeeren A. et al. // British J. Pharmacol. – 

2009. – 157, N1. – P. 92–103.

[12]	 Mang T., Breitscheidel B., Polanek P., Knözinger H. // Appl. Catal., A. – 1993. – 

106. – P. 239–258.

[13]	 Rozenbaum O., Bruand A., Le-Trong E. // Comptes. Rendus. Geosci. – 2012. – 

344, N10. – P. 516–525.

Received 06.08.2015
Revised 11.11. 2015

Accepted 10.12. 2018


