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Sorbent Characterization: The sorbents' specific surface area and pores characteristics were 

determined by N2 adsorption/desorption isotherm system at -196 ℃ (Quantachrome Nova 2000e, 

USA). The crystal structures on the sorbents were analyzed by X-ray diffractor-meter (XRD 

Philips APD 3720), and the position was 2°. The surface morphology of sorbent was analyzed by 

scanning electron microscope (SEM, JOEL 7100F). The sorbents surface functional groups were 

characterized before and after modification by Fourier transform infrared spectrometer (FT−IR, 

T9000 Perkin Elmer, USA), and the scanned IR spectral range was 450 to 4000 cm-1.  

 
 
 
 
 
 


