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		Abstract

		In this study, Fe  3  O  4  @ZIF-90@MIL-68(Al) composite was synthesized by a facile method and used as a reusable adsorbent to effectively remove azole fungicides from paddy field water. Notably, the introduction of ZIF-90 made the magnetic adsorbent more stable and significantly improved the adsorption performance. Specifically, a series of characterization analysis were carried out and this composite displayed a high specific surface area, excellent magnetic strength, and good thermal stability, which meet the expectations. Additionally, the adsorption behaviors and mechanisms of Fe3O4@ZIF-90@MIL-68(Al) toward azole fungicides were studied systematically. The pseudo-second-order kinetic model and Langmuir isotherm model was confirmed to be more suitable for describing this adsorption process. Besides, the adsorption process of azole fungicides onto Fe3O4@ZIF-90@MIL-68(Al) was mainly based on pore filling, surface complexation, covalent bonding, Ï€-Ï€ stacking effect and hydrogen bonding. Interestingly, the maximum adsorption capacity of Fe3O4@ZIF-90@MIL-68(Al) toward prochloraz was 352.32 mg g  -1  , which was probably one of the highest adsorption capacities reported. Meanwhile, the magnetic adsorbent can be regenerated by methanol treatment and maintain a high adsorption capacity after the 10th cycle. Hence, this work provides an economical and feasible method for removing azole fungicides from field water samples. 


	

	

	
		
		


	

	
	

		
		

	
	


	

	
	
	
		
	
	
	

	
	
		
		
			
				
			
		
		Keywords: Azole pesticides, ZIF-90, MIL-68(Al), Magnetic adsorbent, High performance liquid chromatography

	
	

	
    

    
	

	
	
	

	
	

























    	
	
	
	
   	
	
	
	
	
	            
	

























    
    










    
    
    
    
















	



    




	
		Suggested Citation:
		Suggested Citation
	

	
		
			Zhou,  Dong-Dong and Lu,  Zhi-Heng and Chen,  Min and Zhuang,  Lv-Yun and Cao,  Yi-Wen and Liu,  Xiao and Senosy,  Ibrahim A. and Yang,  Zhong-Hua, A Novel Magnetic Double Mof Composite is Synthesized for Removing Azole Fungicides Economically and Efficiently.  Available at SSRN: https://ssrn.com/abstract=4067912 or http://dx.doi.org/10.2139/ssrn.4067912 
		
	

	

	
	
	

	
		
	

	

	
	
		

	










    
    










    
    
    
    





















	

	

	

	

	

	

	

	


	























	
	

		

		

		
		
		

		
		
			
				
					
						Dong-Dong Zhou

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Huazhong Agricultural University College of Plant Science and Technology  ( email )

			

			
			
				
				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Zhi-Heng Lu

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Huazhong Agricultural University  ( email )

			

			
			
				
				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Min Chen

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Huazhong Agricultural University College of Plant Science and Technology  ( email )

			

			
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Lv-Yun Zhuang

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Huazhong Agricultural University College of Plant Science and Technology  ( email )

			

			
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Yi-Wen Cao

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Huazhong Agricultural University College of Plant Science and Technology  ( email )

			

			
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Xiao Liu

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				affiliation not provided to SSRN  ( email )

			

			
			
				
				
				
					No Address Available

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Ibrahim A. Senosy

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				affiliation not provided to SSRN  ( email )

			

			
			
				
				
				
					No Address Available

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Zhong-Hua Yang (Contact Author)

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Huazhong Agricultural University College of Plant Science and Technology  ( email )

			

			
			

			

		

		
	

	





	

	

	
	
		
	

	

	
	




				
				
				









	
	    












    
    






    
    







    









    
        
        
        
            
            

            

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    [image: PDF icon]Download This Paper
                    
                
            

        
    
        
    

            
            
                

                

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Open PDF in Browser
                    
                
            

        
    
        
    
            
        

    




















	














	
	    







 



	




	







	







































				

				

				
					
						

						
						

						

						
						

					
				

			


			
				
					
						
						
	










	
	    














	
	    














	
	    







	
		Do you have negative results from your research youâ€™d like to share?

		
			

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Submit Negative Results
                    
                
            

        
    
        
    
		

	



					

				
				
					
					


	












	
	
	








	
		
			Paper statistics

		

	


	
		
		 
			
				Downloads

				       27

			

		
		
		
			Abstract Views

			      116

		

		
		
	


	
		
            
            	        1 Citations
		

	

	
		
			
				       62 References
		

	



	
		PlumX Metrics

		
			
		

		
			
		

	





				


				
				
				
					

    
        
            Related eJournals

        	
                    Computational Materials Science eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Computational Materials Science eJournal

                                
                                    Subscribe to this fee journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                               34

                                    

                                    
                                        PAPERS

                                           15,333

                                    

                                

                                
                            

                        

                    

                


        
        

    


				


				
					
					

















				

			

		


		
				
					Feedback
					
				

			

			


	
		
		Feedback to SSRN

		
			
				
					Feedback
					 (required)
				
				
			

			
				
					Email
					 (required)
				
				
			

			
				Submit
				
			
		

		

		If you need immediate assistance, call 877-SSRNHelp (877 777 6435) in the United States, or +1 212 448 2500 outside of the United States, 8:30AM to 6:00PM U.S. Eastern, Monday - Friday.

	







	

	
	
		
		

	




	
	





  
  

	
	
		
	


	
	
		
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	


	
	
	






		
		














	
		
			
				
                    

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Submit a Paper
                    
                        
                    
                
            

        
    
        
    
					Section 508 Text Only Pages
				

			
			
				SSRN Quick Links 

					SSRN Solutions
	Research Paper Series
	Conference Papers
	Partners in Publishing
	Jobs & Announcements
	Special Topic Hubs


			

			
				SSRN Rankings 

					Top Papers
	Top Authors
	Top Organizations


			

			
				About SSRN 

					Network Directors
	Announcements
	Contact us
	FAQs


			

			
		

			
	
	


		
			
				
			

			
				
					Copyright
					Terms and Conditions
					Privacy Policy
				

				
					All content on this site: Copyright Â© 2023 Elsevier Inc., its licensors, and contributors. All rights are reserved, including those for text and data mining, AI training, and similar technologies. For all open access content, the Creative Commons licensing terms apply.

					We use cookies to help provide and enhance our service and tailor content.

					To learn more, visit
					Cookie Settings.
					
						
							
							This page was processed by aws-apollo-l100 in   0.125 seconds 
						
					
					

				

			

			
				
			

		

	









	
		
		
		
		


    
        
        
        

        
        
                
                
                    
                
            
    

    

    


		






    























    




    








	


		[image:  ]

		
		
		
		
		
		
		
		
		
		
	
