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In the last decades, the quality of waterbodies suffered a sharp decline due to anthropogenic 
activities [1]. In particular, toxic dyes deserve growing attention due to their harmful effect on the 
ecosystem and human health [2]. To limit the continuous spreading of noxious species in the 
surrounding waterbodies, several methods can be employed [3]. In this respect, adsorption deserve 
particular attention due to its low costs, versatility and performances [4]. Among the most used 
sorbents, (i.e. silicas, zeolite and activated carbons [1,4]) natural clays are often used for the 
treatment of wastewaters thanks to their low cost, environmental sustainability and high natural 
abundance [5]. In this respect, this work deals with the thermal and chemical modification of a natural 
kaolinite that was calcined at 700 °C and treated with HCl to remove aluminum thus obtaining a 
siliceous material. The structural changes and the physico-chemical properties of the materials at 
different stages of thermal and chemical modification were investigated with several techniques 
including XRPD, MAS-NMR, SEM-EDX, FT-IR and N2 physisorption at 77 K. The ability of parent 
kaolinite and siliceous material to capture the organic dye Rhodamine B from aqueous phase was 
investigated by means of UV-Vis spectroscopy. The siliceous material exhibited better adsorption 
capacity with respect to the parent kaolinite. Finally, the functional stability of the siliceous material 
was tested over three cycles of regeneration and adsorption. 
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Figure 1. SEM micrographs of kaolinite (a), metakaolin (b) and silica particles (c); 

Figure 2. XRD diffraction pattern of kaolinite (a) metakaolin (b) and silica particles (c); 

Figure 3. Residual amount of Rhodamine B (initial concentration 2·10-2 mM) vs. time 
in water suspensions of kaolinite (black triangle) and silica particles (red circles). Initial 
amount (squares) is 100%. Error bars are the standard deviation over three 
measurements. 


