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Abstract 

Natural red earth (hereafter NRE) was used as a novel adsorbent to examine its retention behaviour in different inorganic arsenic 
species (As (III) and As (V)) that are abundant in natural water. Adsorption isotherms were constructed at pH ~ 5.5 for As(III) and 
As(V) in 0.01 M NaN0 3 at 298K for 5 g/L NRE system. The initial arsenic [As(III) or As(V)] concentrations varied between 
~ 10~5 and ~ 10~4 M. The experimental data were quantified using single site or stepwise Langmuir models. Sorption maximum, 
was observed at —0.173 mM of As(V). To reach the maximum surface coverage of red earth at pH ~5.5 As(III) requires/? 
~ 0.308 mM of initial loading. When compared to As (III), As(V) shows strong affinity for NRE surface sites. This study suggests 
the potential of NRE as a starting material in decontaminating water polluted with As species. < 
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1. Introduction 

Arsenic, a carcinogenic substance, occurs in surface 
and subsurface waters through natural and anthropo­
genic activities. Recent studies have shown that the 
arsenic concentrations in drinking water are far sur­
passing the recommended guidelines of WHO and 
USEPA (10 ug/L) in tropical parts of the world such as 
Bangladesh, Thailand, West Bengal of India, Argentina, 
Chile, China, Hungary, Taiwan, Vietnam and many 
parts of the USA (Smedley and Kinniburgh, 2002). The 
arsenic crisis in Bangladesh and West Bengal of India is 
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considered as the biggest outbreak of a mass poisoning 
in the history. It is estimated that nearly 60 to 75 million 
people inhabiting Bangladesh are at a potential risk of 
arsenic exposure, and several thousands have already 
been affected by chronic arsenicosis (Mukherjee and 
Bhattacharya, 2001). Therefore, there is a pressing need 
to develop a cost and technically effective arsenic re­
moval technology. While the removal technologies have 
varying degrees of effectiveness in terms of arsenic 
removal, they depend mostly on commercially available 
materials such as alumina and other aluminium hydro­
xides, Iron coated sand, manganese oxides etc to 
minimise arsenic removal cost especially for the econo­
mically poorer parts of the world where the environ­
mental health impacts are often the most severe. 
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