

	
	

	









	




	







	









		

		
		

	
	




	
	


	
	



	
	


	
	
	
	
	
	
		
			
			
		

		
		
	

	

	



	
	
	
	

	







	















	Skip to main content












	

	

	
	

	

	
	












			

			





			






	




	


	
	





	








	

	
	
		
		
		
		
		
		
		
		
		
		
		
		
		
	

	
	
		
		
		
	


















	
		
	

	

	
		
	

	







	
		
		
		

		
		
		
		
			
				
				









	
	    












    
    






    
    







    




    






    
        
        
        
            
            

            

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    [image: PDF icon]Download This Paper
                    
                
            

        
    
        
    

            
            
                

                

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Open PDF in Browser
                    
                
            

        
    
        
    
            
        

    






    
        
    


    
            
            
                
            
            
                
        Add Paper to My Library
        
        

    















	














	
	    







 



	




	







	




































    



			

			
				
				
				
				
				
						
				
				
				
					
						Share:
							
	
	
	


					

					
				
				
				




				
				

    
        
        
        
            

		
		
		
			
				
			
				
			
		

		
            

		
		
		
			
		
			
		

		
            

            
        

        
    

    


    




				
				
					

					
					Permalink

						Using these links will ensure access to this page indefinitely

						
							
							Copy URL
						

						
							
								
								Copy DOI
								

							

						
				

				
			

		


		
			
				
				




	
	
		
	

	
	
		
		
	

	
	

	
	
	
	Decipher Factors Controlling Sulfonamides Adsorption Onto Mesoporous Carbon

	
    
        
            
            







    
    










    
    
    
    











			
        

    
	

	
	
		
		
			29 Pages
		
		

		Posted: 16 Feb 2022
		
		
		
	

	
		
			
			




	See all articles by Hongjun ZhaoHongjun Zhao
Beijing Forestry University
Yitao Lyu
Peking University
Jingrun Hu
Peking University
Min Li
Beijing Forestry University
Weiling Sun
Peking University


		

	
	
	
	
	



	
	
	
	
	
		
	

	
	
		
		
	

	
	
		
	
	
		Abstract

		Mesoporous carbons (MCs) exhibit excellent removal efficiencies to various organic chemicals. However, how and what extent the properties of chemicals influence their adsorption onto MCs are poorly understood. Here, we investigated the adsorption of 22 sulfonamides (SAs) onto four MCs, and further uncovered the adsorption mechanisms and major factors determining the adsorption of SAs by density functional theory calculation and partial least-squares path model (PLS-PM). The results showed that the adsorption constants of linear and Freundlich isotherms (log  K  D  and log  K  F  ) displayed positive relationships with excess molar refraction (E) and McGowanâ€™s molar volume (V), while the Freundlich nonlinearity coefficient (n) presented a negative correlation with E and V. The PLS-PM model further revealed that the binding energies of Ï€-Ï€ interactions (BE(Ï€-Ï€)) and hydrogen bond (BE(H)) and the hydrophobicity (log  K  ow  ) of SAs were the direct factors influencing the adsorption. Among them, BE(Ï€-Ï€) displayed the largest impacts (Î» = -0.731,  p  < 0.01), while BE(H) displayed insignificant influences (Î» = 0.335,  p  > 0.05) on log  K  D  . Five molecular descriptors, E, V, energy of the highest occupied molecular orbital (E  HOMO  ), hardness (H), and most positive net charge on carbon atom (Q  c  +  ), were selected as the indirect factors affecting log  K  D  . The adsorption amounts of most SAs decreased with increasing pH, due to the increased electrostatic repulsion, reduced log  K  ow  of SAs, and declined BE(Ï€-Ï€) and (BE(H) at higher pH. This study is the first attempt to decipher quantitatively the direct and indirect factors determing the adsorption of SAs onto MCs. 
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