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		Abstract

		Commercial supercapacitors using handy carbon products have long been criticized for their under-utilization of prominent specific surface area (SSA). In terms of carbonaceous electrode optimization, overbroad SSA improvement manifested in gaseous atmosphere might bring little effect on final performance, since cracked/inaccessible pore alleys greatly block direct electrolyte-ion arrival under practical electrochemical environment. Herein, mesoporous carbon nanosheets are fabricated based on a size scalable micelle-mediated spatial confinement strategy. In this strategy, hydrophobic trimethylbenzene in different volumes of the solvent can mediate the interfacial assembly with carbon precursor and porogen segment through Ï€âˆ’Ï€ bonding and van der Waals interaction to obtain the micelles with good dispersity and the varying diameter from 119 to 30 nm. With solvent volume increasing, the corresponding diffusion coefficient (3.1â€“14.3 m  2  s  â€“1  ) of as-obtained smaller micelles raises, which makes adjacent micelles rapidly gather and then grow along radial direction of oligomer aggregates to eventually give mesoporous carbon nanosheets (MNC150â€“4.5). Thanks to the pore-expansion effect of trimethylbenzene, mesoporous defects on 2D carbon matrix endow MNC150â€“4.5 with high electrochemically active surface area of 819.5 m  2  g  â€“1  that give rise to shortcut electrolyte accessibility and correspondingly immediate capacitive response of 338 F g  â€“1  at 0.5 A g  â€“1  . Highway electrolyte transport within MNC150â€“4.5 ultimately enables the symmetric cell to deliver high energy output of 50.4 Wh kg  â€“1  at 625 W kg  â€“1  in 14 m LiOTF electrolyte and 95% capacitance retention after 100 000 cycles. 


	

	

	
		
		


	

	
	

		
		

	
	


	

	
	
	
		
	
	
	

	
	
		
		
			
				
			
		
		Keywords: mesoporous carbon nanosheets, spatial confinement, micelle assembly, electrochemically active surface area, Supercapacitors

	
	

	
    

    
	

	
	
	

	
	

























    	
	
	
	
   	
	
	
	
	
	            
	

























    
    










    
    
    
    
















	



    




	
		Suggested Citation:
		Suggested Citation
	

	
		
			Qin,  Yang and Miao,  Ling and Mansuer,  Mulati and Hu,  Chengmin and Lv,  Yaokang and Gan,  Lihua and Liu,  Mingxian, A Spatial Confinement Strategy for Micelle-Size-Mediated Synthesis of Mesoporous Carbon Nanosheets with Efficient Capacitive Response.  Available at SSRN: https://ssrn.com/abstract=4039365 or http://dx.doi.org/10.2139/ssrn.4039365 
		
	

	

	
	
	

	
		
	

	

	
	
		

	










    
    










    
    
    
    





















	

	

	

	

	

	

	


	























	
	

		

		

		
		
		

		
		
			
				
					
						Yang Qin

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Tongji University  ( email )

			

			
			
				
				
				
					1239 Siping Road
Shanghai, 200092
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Ling Miao

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Tongji University  ( email )

			

			
			
				
				
				
					1239 Siping Road
Shanghai, 200092
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Mulati Mansuer

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Tongji University  ( email )

			

			
			
				
				
				
					1239 Siping Road
Shanghai, 200092
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Chengmin Hu

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Tongji University  ( email )

			

			
			
				
				
				
					1239 Siping Road
Shanghai, 200092
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Yaokang Lv

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Zhejiang University of Technology  ( email )

			

			
			
				
				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Lihua Gan (Contact Author)

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Tongji University  ( email )

			

			
			
				
				
				
					1239 Siping Road
Shanghai, 200092
China

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Mingxian Liu

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Tongji University  ( email )

			

			
			
				
				
				
					1239 Siping Road
Shanghai, 200092
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

				       84

			

		
		
		
			Abstract Views

			      201

		

		
		 
		
			Rank

			  537,920

		

		
	


	

	



	
		PlumX Metrics

		
			
		

		
			
		

	





				


				
				
				
					

    
        
            Related eJournals

        	
                    Materials Science eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Materials Science eJournal

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

                                
                                    
                                        FOLLOWERS

                                               90

                                    

                                    
                                        PAPERS

                                           17,018

                                    

                                

                                
                            

                        

                    

                


        
        

    


				


				
					
					

















				

			

		


		
				
					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-l200 in   0.141 seconds 
						
					
					

				

			

			
				
			

		

	









	
		
		
		
		


    
        
        
        

        
        
                
                
                    
                
            
    

    

    


		






    























    




    








	


		[image:  ]

		
		
		
		
		
		
		
		
		
		
	
