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		Abstract

		A well-tailored 2D covalent organic frameworks (COFs) are promising candidates in the field of solar-driven steam generation, but their applications are limited by the narrow-band spectral response, complicated framework design, expensive building blocks, and weak chemical stability. Herein, a composite photothermal material TpPa-COF@MoS2 (MoCOF) with core-shell structure is prepared by encapsulation of the MoS2 micron-flowers with TpPa-COF via in situ growth to relieve the aforementioned shortcomings. Interestingly, the as-synthesized MoCOF not only presents an enhanced photothermal performance (78.5 â„ƒ, at 1 sun intensity), but also possesses superhydrophilicity (water contact angle equal to 0Â°) and a high specific surface area (780 m2 g-1). In this work, a MoCOF@Gel solar steam generator is fabricated by introducing MoCOF composites into the PVA (polyvinyl alcohol) polymer network. Attributing to the synergistic effects of efficient heat localization, hierarchical water pathways, and hydrophilic channels with the large specific surface area, the MoCOF@Gel shows a high evaporation rate up to 2.31 kg m-1 h-1 and an energy efficiency of 91.8% under one sun irradiation, which is superior to most of reported COF based steam generators. Furthermore, the MoCOF@Gel also shows robust mechanical property, satisfactory purification performance, and exceptionally antibacterial activity. 


	

	

	
		
		


	

	
	

		
		

	
	


	

	
	
	
		
	
	
	

	
	
		
		
			
				
			
		
		Keywords: Covalent Organic Frameworks, Photothermal Conversion, Seawater desalination, Antibacterial Activity

	
	

	
    

    
	

	
	
	

	
	

























    	
	
	
	
   	
	
	
	
	
	            
	

























    
    










    
    
    
    
















	



    




	
		Suggested Citation:
		Suggested Citation
	

	
		
			Xia,  Meng and Liang,  Ying and Luo,  Wenqi and Cai,  Dong and Zhao,  Peng and Chen,  Fanfan and Li,  Yongpeng and Sui,  Zhuyin and Shan,  Linlin and Fan,  Ruimei and Pan,  Fusheng and Wang,  Dong and Shen,  Yijun and Xiao,  Juanxiu and Wu,  Xilong and Chen,  Qi, 2d Covalent Organic Framework-Based Core-Shell Structures for High-Performance Solar-Driven Steam Generation.  Available at SSRN: https://ssrn.com/abstract=4127873 or http://dx.doi.org/10.2139/ssrn.4127873 
		
	

	

	
	
	

	
		
	

	
		




	

	
	
		

	










    
    










    
    
    
    





















	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	


	























	
	

		

		

		
		
		

		
		
			
				
					
						Meng Xia

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Hainan University  ( email )

			

			
			
				
				
				
					No. 58, Renmin Avenue
570228, P.R.
Haikou, HainanProvince
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Ying Liang

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Hainan University  ( email )

			

			
			
				
				
				
					No. 58, Renmin Avenue
570228, P.R.
Haikou, HainanProvince
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Wenqi Luo

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Hainan University  ( email )

			

			
			
				
				
				
					No. 58, Renmin Avenue
570228, P.R.
Haikou, HainanProvince
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Dong Cai

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Hainan University  ( email )

			

			
			
				
				
				
					No. 58, Renmin Avenue
570228, P.R.
Haikou, HainanProvince
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Peng Zhao

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Hainan University  ( email )

			

			
			
				
				
				
					No. 58, Renmin Avenue
570228, P.R.
Haikou, HainanProvince
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Fanfan Chen

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Hainan University  ( email )

			

			
			
				
				
				
					No. 58, Renmin Avenue
570228, P.R.
Haikou, HainanProvince
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Yongpeng Li

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Yantai University  ( email )

			

			
			
				
				
				
					32, Qingquan RD
Laishan District
Yantai, 264005
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Zhuyin Sui

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Yantai University  ( email )

			

			
			
				
				
				
					32, Qingquan RD
Laishan District
Yantai, 264005
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Linlin Shan

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Xinxiang Medical University  ( email )

			

			
			
				
				
				
					Xinxiang, 453003
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Ruimei Fan

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Xinxiang Medical University  ( email )

			

			
			
				
				
				
					Xinxiang, 453003
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Fusheng Pan

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Tianjin University  ( email )

			

			
			
				
				
				
					92, Weijin Road
Nankai District
Tianjin, 300072
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Dong Wang

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Hainan University  ( email )

			

			
			
				
				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Yijun Shen

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				State Key Laboratory of Marine Resources Utilization in South China Sea  ( email )

			

			
			
				
				
				
					Haikou
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Juanxiu Xiao (Contact Author)

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Hainan University  ( email )

			

			
			
				
				
				
					No. 58, Renmin Avenue
570228, P.R.
Haikou, HainanProvince
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Xilong Wu

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Hainan University  ( email )

			

			
			
				
				
				
					No. 58, Renmin Avenue
570228, P.R.
Haikou, HainanProvince
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Qi Chen

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Hainan University  ( email )

			

			
			
				
				
				
					No. 58, Renmin Avenue
570228, P.R.
Haikou, HainanProvince
China

				

				
			

			

		

		
	

	





	

	

	
	
		
	

	

	
	




				
				
				









	
	    












    
    






    
    







    









    
        
        
        
            
            

            

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    [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

				       28

			

		
		
		
			Abstract Views

			      129

		

		
		
	


	
		
            
            	        2 Citations
		

	

	
		
			
				       61 References
		

	



	
		PlumX Metrics

		
			
		

		
			
		

	





				


				
				
					
					

					
						
					

					
						
					

					
						
					

					
						
							
								
									
										Materials Today First Look
									

									
										
											All Journals (1466)
										
											Applied Materials Today (33)
										
											Materials Today (10)
										
											Materials Today Advances (44)
										
											Materials Today Bio (53)
										
											Materials Today Catalysis (0)
										
											Materials Today Chemistry (60)
										
											Materials Today Communications (916)
										
											Materials Today Electronics (3)
										
											Materials Today Energy (123)
										
											Materials Today Nano (71)
										
											Materials Today Physics (71)
										
											Materials Today Sustainability (20)
										
									

								

							
						

					

				
				
					

    
        
            Related eJournals

        	
                    Solar Energy eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Solar Energy eJournal

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

                                
                                    
                                        FOLLOWERS

                                              120

                                    

                                    
                                        PAPERS

                                            2,241

                                    

                                

                                
                            

                        

                    

                
	
                    Materials for Energy eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Materials for Energy eJournal

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

                                
                                    
                                        FOLLOWERS

                                               36

                                    

                                    
                                        PAPERS

                                            4,721

                                    

                                

                                
                            

                        

                    

                


            

            
                
                

                	
                    Materials Today

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Materials Today

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

                                
                                    
                                        FOLLOWERS

                                               14

                                    

                                    
                                        PAPERS

                                            1,466

                                    

                                

                                
                            

                        

                    

                



                
            

            
        
        
        
                 
        
        

    


				


				
					
					

















				

			

		


		
				
					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.

	







	

	
	
		
		

	




	
	





  
  

	
	
		
	


	
	
		
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
	


	
	
	






		
		









	
		
	






	
		
			
			
				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-l200 in   0.286 seconds 
						
					
					

				

			

			
				
			

		

	









	
		
		
		
		


    
        
        
        

        
        
                
                
                    
                
            
    

    

    


		






    























    




    








	


		[image:  ]

		
		
		
		
		
		
		
		
		
		
	
