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Millions of people in more than 70 countries are at risk of developing arsenicosis or 

cancer due to consuming elevated arsenic contaminated water. A failure of most applied 

remediation technologies is due to energy consumption and high cost. Developing low-cost 

and effective adsorbents for arsenic removal can provide a promising solution because the 

adsorption technique is simple, cost-effective, more flexible, easily operated and more 

efficient. The present research mainly aims to prepare modified natural clay adsorbents and 

to investigate their performance toward arsenic adsorption from aqueous solution. Calcined, 

ferrous and ferric-impregnated calcined clay adsorbents were prepared and characterized. In 

the batch experiments, the maximum adsorption capacities of the adsorbents were in the 

range of 250-747 μg/g and 46.7-355 μg/g for arsenate and arsenite, respectively. On the 

other hand, iron mixed porous clay pellet was developed in accordance with the mixture 

design approach. The optimum ratio was found to be 52.15% (natural clay):19.22% (iron 

oxide):28.63% (iron powder) and the maximum adsorption capacities were approximately 

13 mg/g and 19 mg/g for arsenate and arsenite, respectively. Among coexisting anions, 

phosphate showed a significant negative effect on the removal efficiency of either arsenate 

or arsenite for all adsorbents. With central composite design under response surface 

methodology, the Pareto analysis suggested that the initial solution pH, initial adsorbate 

concentration, and adsorbent dosage had contributing percentage effects of around 47%, 
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