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                    Abstract
Many studies preparing magnesium hydride using catalyst addition were performed, resulting in the preparation of additive-containing magnesium hydride. Preparation of a sample with a MgH2 phase without additives requires high pressure and high temperature and is time-demanding. In order to prepare an additive-free sample with a MgH2 phase, 90 wt% Mg+10 wt% MgH2 (named 90Mg+10MgH2) was milled under a hydrogen atmosphere with 6 wt% stearic acid as a process-controlling agent, which led to a formation of Mg-MgH2 flakes. The hydrogen storing and releasing properties of the prepared flakes were investigated and compared with those of purchased MgH2. A sample with a majority fraction of MgH2 phase was prepared by planetary ball milling of 90 Mg+10 MgH2 with 6 wt% stearic acid. The resultant particles of 90 Mg+10 MgH2 obtained after hydridingdehydriding cycling were much smaller and had significantly more cracks and defects than those of MgH2 after hydriding-dehydriding cycling. 90 Mg+10 MgH2 released 0.12 wt% hydrogen for 4 min, 3.70 wt% for 20 min, and 5.30 wt% for 60 min at 648 K at the first cycle.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                        
                    

                    

                    

                    References
	M. Y. Song, Y. J. Kwak, S. H. Lee, and H. R. Park, Met. Mater. Int. 
                           21, 208 (2015).
Article 
    
                    Google Scholar 
                

	S. H. Lee, H. R. Park, and M. Y. Song, Korean J. Met. Mater. 
                           53, 133 (2015).

                    Google Scholar 
                

	K. I. Kim and T. W. Hong, Korean J. Met. Mater. 
                           49, 264 (2011).
Article 
    
                    Google Scholar 
                

	J. J. Reilly and R. H. Wiswall, Inorg. Chem. 
                           6, 2220 (1967).
Article 
    
                    Google Scholar 
                

	J. J. Reilly and R. H. Wiswall Jr, Inorg. Chem. 
                           7, 2254 (1968).
Article 
    
                    Google Scholar 
                

	E. Akiba, K. Nomura, S. Ono, and S. Suda, Int. J. Hydrogen Energy 
                           7, 787 (1982).
Article 
    
                    Google Scholar 
                

	T. Fujimoto, S. Ogawa, T. Kanai, N. Uchiyama, T. Yoshida, and S. Yagi, Int. J. Hydrogen Energy 
                           40, 11890 (2015).
Article 
    
                    Google Scholar 
                

	M. H. Mintz, Z. Gavra, and Z. Hadari, J. Inorg. Nucl. Chem. 
                           40, 765 (1978).
Article 
    
                    Google Scholar 
                

	J. M. Boulet and N. Gerard, J. Less-Common Met. 
                           89, 151 (1983).
Article 
    
                    Google Scholar 
                

	H. C. Zhong, H. Wang, L. Z. Ouyang, and M. Zhu, J. Alloys Compd. 
                           509, 4268 (2011).
Article 
    
                    Google Scholar 
                

	P. Pei, X. Song, J. Liu, A. Song, P. Zhang, and G. Chen, Int. J. Hydrogen Energy 
                           37, 984 (2012).
Article 
    
                    Google Scholar 
                

	D. Wu, L. Ouyang, C. Wu, H. Wang, J. Liu, L. Sun, and M. Zhu, J. Alloy. Compd. 
                           642, 180 (2015).
Article 
    
                    Google Scholar 
                

	Z. Li, X. Liu, L. Jiang, and S. Wang, Int. J. Hydrogen Energy 
                           32, 1869 (2007).
Article 
    
                    Google Scholar 
                

	M. Lucaci, A. R. Biris, R. L. Orban, G. B. Sbarcea, and V. Tsakiris, J. Alloy. Compd. 
                           488, 163 (2009).
Article 
    
                    Google Scholar 
                

	R. R. Shahi, A. Bhatanagar, S. K. Pandey, V. Shukla, T. P. Yadav, M. A. Shaz, and O. N. Srivastava, Int. J. Hydrogen Energy 
                           35, 11506 (2015).
Article 
    
                    Google Scholar 
                

	W. Zhang, Y. Cheng, D. Han, and S. Han, Energy 
                           93, 625 (2015).
Article 
    
                    Google Scholar 
                

	B. Zhang and Y. Wu, Int. J. Hydrogen Energy 
                           40, 9298 (2015).
Article 
    
                    Google Scholar 
                

	Y. Zhang, X. Zhuang, Y. Zhu, N. Wan, L. Li, and J. Dong, Int. J. Hydrogen Energy 
                           40, 16338 (2015).
Article 
    
                    Google Scholar 
                

	H. Leng, Y. Pan, Q. Li, and K.-C. Chou, Int. J. Hydrogen Energy 
                           39, 13622 (2014).
Article 
    
                    Google Scholar 
                

	M. Y. Song, Y. J. Kwak, S. H. Lee, H. R. Park, and B.-G. Kim, J. Ind. Eng. Chem. 
                           20, 1591 (2014).
Article 
    
                    Google Scholar 
                

	M. Y. Song, Y. J. Kwak, H.-S. Shin, S. H. Lee, and B.-G. Kim, Int. J. Hydrogen Energy 
                           38, 1910 (2013).
Article 
    
                    Google Scholar 
                

	C. Suryanarayana, Prog. Mater. Sci. 
                           46, 1 (2001).
Article 
    
                    Google Scholar 
                

	S. Kleiner, F. Bertocco, F. A. Khalid, and O. Beffort, Mater. Chem. Phys. 
                           89, 362 (2005).
Article 
    
                    Google Scholar 
                

	S.-H. Hong, D.-W. Lee, and B.-K. Kim, J. Mater. Process. Tech. 
                           100, 105 (2000).
Article 
    
                    Google Scholar 
                

	B. Bogdanovic, Int. J. Hydrogen Energy 
                           9, 937 (1984).
Article 
    
                    Google Scholar 
                

	H. Y. Kwon and I. G. Kang, Introduction to Hydrogen-Storage Alloys (Physical Properties and Applications), pp. 84–85, Gold Publishing, Seoul (2003).

                    Google Scholar 
                

	S.-H. Hong and M. Y. Song, Met. Mater. Int. 
                           21, 422 (2015).
Article 
    
                    Google Scholar 
                

	S.-H. Hong and M. Y. Song, Korean J. Met. Mater. 54(5), 79 (2016).

                    Google Scholar 
                

	S.-H. Hong, H.-J Kim, and M. Y. Song, Korean J. Met. Mater. 
                           50, 183 (2012).
Article 
    
                    Google Scholar 
                

	Y. Chen, C. Z. Wu, P. Wang, and H. M. Cheng, Int. J. Hydrogen Energy 
                           31, 1236 (2006).
Article 
    
                    Google Scholar 
                

	M. Y. Song, J. Mater. Sci. 
                           30, 1343 (1995).
Article 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Small and Medium Sized Corporate Supporting Department, Korea Institute of Materials and Science (KIMS), Affiliated with Korea Institute of Machinery and Materials, 797 Changwon-Daro Seongsang-Gu, Changwon, Gyeonsangnam-Do, 51508, Republic of Korea
Seong-Hyeon Hong

	Division of Advanced Materials Engineering, Research Center of Advanced Materials Development, Engineering Research Institute, Chonbuk National University, 567 Baekje-Daero Deokjin-Gu, Jeonju, 54896, Republic of Korea
Myoung Youp Song


Authors	Seong-Hyeon HongView author publications
You can also search for this author in
                        PubMed Google Scholar



	Myoung Youp SongView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Myoung Youp Song.


Rights and permissions
Reprints and permissions


About this article
       



Cite this article
Hong, SH., Song, M.Y. Preparation of Mg-MgH2 flakes by planetary ball milling with stearic acid and their hydrogen storage properties.
                    Met. Mater. Int. 22, 544–549 (2016). https://doi.org/10.1007/s12540-016-5557-0
Download citation
	Received: 29 September 2015

	Accepted: 21 December 2015

	Published: 09 April 2016

	Issue Date: May 2016

	DOI: https://doi.org/10.1007/s12540-016-5557-0


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	hydrogen absorbing materials
	mechanical alloying/milling
	hydrogen
	X-ray diffraction
	an additive(s)-free sample








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					3.93.13.158
				

				Not affiliated

			

		
	
	
		
			
		
	
	© 2024 Springer Nature




	






    