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		Abstract

		Interface engineering is one of reliable technique for improving triboelectric performance. Conventional interface engineering for triboelectric nanogenerators utilizes the metal oxide deposited by sputtering. This technique can improve the electrostatic induction based on the high permittivity of the metal oxide and the electron trapping effect. However, it is difficult to consistently control the interlayer properties within a few nanometers due to the island growth of the metal oxide. Here, we propose a dipole momentum-based interface modification with a self-assembled monolayer to enhance the consistency of interlayer properties and triboelectric performance. To verify an appropriate interlayer, three different self-assembled monolayers and one polymeric modifier, each with different characteristics, were inserted between the tribo-material and the electrode. We found that the positive self-assembled monolayers and the polymeric modifier effectively improved the triboelectric performance of the negative tribo-materials by a factor of 2.5. The enhancing mechanism is proposed on the basis of the electrostatic induction of the tribo-materials and the characteristics of the self-assembled monolayers. The capability of the interface-engineered triboelectric nanogenerator was evaluated through operating electrical applications. We expect that interfacial molecular layer-based interface engineering can provide a reliable technique for improving consistency of interlayer properties and triboelectric performance of negative materials. 


	

	

	
		
		


	

	
	

		
		

	
	


	

	
	
	
		
	
	
	

	
	
		
		
			
				
			
		
		Keywords: triboelectric nanogenerator, Negative tribo-material, Interface engineering, self-assembled monolayer, Polarization

	
	

	
    

    
	

	
	
	

	
	

























    	
	
	
	
   	
	
	
	
	
	            
	

























    
    










    
    
    
    
















	



    




	
		Suggested Citation:
		Suggested Citation
	

	
		
			Kim,  Wook and Park,  Jun Hui and Hwang,  Hee Jae and Rim,  Youseung and Choi,  Dukhyun, Interfacial Molecular Engineering for Enhanced Polarization of Negative Tribo-Materials.  Available at SSRN: https://ssrn.com/abstract=4010478 or http://dx.doi.org/10.2139/ssrn.4010478 
		
	

	

	
	
	

	
		
	

	

	
	
		

	










    
    










    
    
    
    





















	

	

	

	

	


	























	
	

		

		

		
		
		

		
		
			
				
					
						Wook Kim

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Sungkyunkwan University  ( email )

			

			
			
				
				
				
					53 Myeongnyun-dong 3-ga Jongno-ju
Guro-gu
Seoul, 110-745
Korea, Republic of (South Korea)

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Jun Hui Park

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Sejong University  ( email )

			

			
			
				
				
				
					143-743 Seoul
Korea, Republic of (South Korea)

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Hee Jae Hwang

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Sungkyunkwan University  ( email )

			

			
			
				
				
				
					53 Myeongnyun-dong 3-ga Jongno-ju
Guro-gu
Seoul, 110-745
Korea, Republic of (South Korea)

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Youseung Rim

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Sejong University  ( email )

			

			
			
				
				
				
					143-743 Seoul
Korea, Republic of (South Korea)

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Dukhyun Choi (Contact Author)

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
				
					
					
					
					
				
					
					
					
						
					
				
			

			
				
				
				


				Sungkyunkwan University - School of Mechanical Engineering  ( email )

			

			
			
				
				
				
					Korea, Republic of (South Korea)

				

				
			

			

		

		
	

	





	

	

	
	
		
	

	

	
	




				
				
				









	
	    












    
    






    
    







    









    
        
        
        
            
            

            

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    [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

				       17

			

		
		
		
			Abstract Views

			      123

		

		
		
	


	
		
            
            	        1 Citations
		

	

	
		
			
				       48 References
		

	



	
		PlumX Metrics

		
			
		

		
			
		

	





				


				
				
				
					

    
        
            Related eJournals

        	
                    Physical Chemistry eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Physical Chemistry eJournal

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

                                
                                    
                                        FOLLOWERS

                                               75

                                    

                                    
                                        PAPERS

                                            2,551

                                    

                                

                                
                            

                        

                    

                
	
                    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

                                    

                                

                                
                            

                        

                    

                


        
        

    


				


				
					
					

















				

			

		


		
				
					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   0.126 seconds 
						
					
					

				

			

			
				
			

		

	









	
		
		
		
		


    
        
        
        

        
        
                
                
                    
                
            
    

    

    


		






    























    




    








	


		[image:  ]

		
		
		
		
		
		
		
		
		
		
	
