

	
	

	









	




	







	









		

		
		

	
	




	
	


	
	



	
	


	
	
	
	
	
	
		
			
			
		

		
		
	

	

	



	
	
	
	

	







	















	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
								

							

						
				

				
			

		


		
			
				
				




	
	
		
	

	
	
		
		
	

	
	

	
	
	
	A Zinc-Octacarboxylate Mof with an Unusual (6, 8)-Connected Ocu Topology for High-Capacity Adsorptive Separation of C8 Alkylaromatics

	
    
        
            
            







    
    










    
    
    
    











			
        

    
	

	
	
		
		
			20 Pages
		
		

		Posted: 18 Jul 2023
		
		
		
	

	
		
			
			




	See all articles by Wenbing YuanWenbing Yuan
Foshan University
Xiuping Deng
Foshan University
Maojun Deng
Hainan University
Yu-Lin Li
affiliation not provided to SSRN
Zewei Liu
Foshan University
Tian-Fu Liu
Chinese Academy of Sciences (CAS) - State Key Laboratory of Structural Chemistry
Xin Chen
Foshan University
Shuhan Cai
Foshan University
Biying Liu
Foshan University
Jiesen Li
Foshan University - School of Environment and Chemical Engineering
Daofei Lv
Foshan University
Jing Li
affiliation not provided to SSRN


		

	
	
	
	
	



	
	
	
	
	
		
	

	
	
		
		
	

	
	
		
	
	
		Abstract

		Due to the same molecular weight, the similarity in molecular structure and physical properties of C8 alkylaromatics (xylenes and ethylbenzene), current separation of these isomers is highly energy intensive in the petrochemical industry. Compared with the presently used distillation method, adsorptive separation using porous materials has the advantages of low energy consumption and high efficiency. Nevertheless, developing porous materials with high adsorption capacity and selective binding sites to effectively discriminate the C8 alkylaromatics remains challenging. Here, we designed and synthesized a novel metal-organic framework (Zn-ETTOB) with an unusual ocu (6, 8)-connected topology using an octacarboxylic acid organic linker (4,4',4'',4''',4'''',4''''',4'''''',4'''''''-((ethene-1,1,2,2-tetrayltetrakis (benzene-4,1-diyl))tetrakis(azanetriyl))octabenzoic acid, H8ETTOB). Zn-ETTOB exhibits excellent water and thermal stability. Adsorption isotherm and kinetic curve measurements showed that Zn-ETTOB was an efficient adsorbent for the separation of C8 alkylaromatics. The saturated adsorption capacities of C8 alkylaromatic isomers on Zn-ETTOB follow the order of EB (8.15 mmol/g) > PX (8.06 mmol/g) > MX (7.58 mmol/g) > OX (6.52 mmol/g) at 298 K, especially the EB uptake outperforms all previously reported adsorbents. The binary selectivities (298 K, 0.8 kPa) for PX/EB, PX/MX, PX/OX, EB/MX, EB/OX, MX/OX on Zn-ETTOB are 1.2, 3.9, 6.2, 3.3, 13.1 and 3.5, respectively, outperforming those of well-performing adsorbents. Configurational Bias Metropolis Monte Carlo calculations revealed Â the difference in the number of C-HÂ·Â·Â·H van der Waals interaction sites between the framework and adsorbates, as well as the variation in the strength of van der Waals interactions resulted in the selective separation of Zn-ETTOB for C8 alkylaromatics. This work offers a new type of MOFs with high-connected topological structures and also provides inspiration for the discovery of high-performance adsorbents towards separation of C8 alkylaromatic isomers. 
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