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ABSTRACT Adsorption using surface-modified mesoporous silica materials is a 
promising technique for the treatment of water and wastewaters. Indeed, the use of such 
mesostructured adsorbents offers a number of advantages over conventional adsorbents. 
These include their high surface areas, their open pore structures and the possibility of 
conferring them appropriate surface fictionalization leading to desired adsorption 
properties such as high capacity and selectivity. The present work is intended to study the 
adsorption process for phosphate (H2PO4

-) and nitrate (NO3
-) aqueous solutions over 

mesoporous silica MCM-48 material modified with organic ammonium functional 
groups. The objectives are: i) synthesis and characterization the adsorbent, and ii) 
experimental optimization of the adsorption operating conditions in the continuous mode 
of operation. The adsorbent was prepared via a post-synthesis grafting method, using 
aminopropyltriethoxysilane, followed by acidification in HCl solution to convert the 
attached surface amino groups to ammonium moieties. It was then characterized using 
nitrogen adsorption and the BET analysis and powder X-ray diffraction. The 
breakthrough curves were measured in a packed bed column. The effects of experimental 
conditions such as flow rates, inlet anion concentrations and bed depth on breakthrough 
curves were examined. Results showed that breakthrough times and breakpoints 
decreased with increasing flow rates and inlet anion concentration. Moreover, increasing 
the bed depth increased the breakpoint and breakthrough times. Relative low pressure 
drop obtained allowed best equilibration of the fluid with the adsorbent and maintained 
the stability of the bed. Regeneration tests performed for phosphate anions showed that 
the column recovered its complete performances with no significant change in the 
breakpoint and exhaustion points even after three adsorption-elution-regeneration cycles. 
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