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                    Abstract
The catalytic performance of imidazolium salt ionic liquids in the cycloaddition of carbon dioxide to butyl glycidyl ether (BGE) was investigated. The catalytic activity was tested with different imidazolium salt ionic liquids at 60–140 °C under 0.62–2.17 MPa of CO2 pressure. The imidazolium salt ionic liquid with the cation of bulkier alkyl chain length and with more nucleophilic anion showed higher conversion of BGE. High carbon dioxide pressure and high reaction temperature up to 140 °C was favorable for the high reactivity of the catalyst. The presence of zinc bromide co-catalyst enhanced the reactivity of the imidazolium salt ionic liquid. Kinetic studies with a semi-batch reactor revealed that the reaction could be considered as first order with respect to the concentration of BGE, and the activation energy was estimated as 22.6 and 22.8 kJ/mol for 1-ethyl-3-methylimidazolium chloride (EMImCl) and 1-butyl-3-methylimidazolium chloride (BMImCl), respectively.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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
	C. S. Song, Catal. Today, 115, 2 (2006).
Article 
    CAS 
    
                    Google Scholar 
                

	M. Aresta and A. Dibenedetto, Dalton Trans., 2975 (2007).

	I. Omae, Catal. Today, 115, 33 (2006).
Article 
    CAS 
    
                    Google Scholar 
                

	D. J. Darensbourg and M.W. Holtcamp, Coord. Chem. Rev., 155, 153 (1996).

                    Google Scholar 
                

	A.-A. G. Shaikh and S. Sivaram, Chem. Rev., 96, 951 (1996).
Article 
    CAS 
    
                    Google Scholar 
                

	N. Kihara, N. Hara and T. Endo, J. Org. Chem., 58, 6198 (1993).
Article 
    CAS 
    
                    Google Scholar 
                

	M. Aresta, Carbon dioxide recovery and utilization, Springer, New York (2003).

                    Google Scholar 
                

	W. Kruper and D. Deller, J. Org. Chem., 60, 725 (1995).
Article 
    CAS 
    
                    Google Scholar 
                

	H. S. Kim, J. J. Kim, B.G. Lee, O. S. Jung, H.G. Jang and S. O. Kang, Angew. Chem. Int. Ed., 39, 4096 (2000).
Article 
    CAS 
    
                    Google Scholar 
                

	S. Sujith, J.K. Min, J. E. Seong, S. J. Na and B.Y. Lee, Angew. Chem. Int. Ed., 47, 7306 (2008).
Article 
    CAS 
    
                    Google Scholar 
                

	T. Welton, Chem. Rev., 99, 2071 (1999).
Article 
    CAS 
    
                    Google Scholar 
                

	C. E. Song, W. H. Shim, E. J. Roh and J. H. Choi, Chem. Commun., 1695 (2000).

	J.D. Holbrey and K. R. Seddon, Clean Prod. Precess., 1, 223 (1999).

                    Google Scholar 
                

	P. Wasserscheid and W. Keim, Angew. Chem. Int. Ed., 39, 3772 (2000).
Article 
    CAS 
    
                    Google Scholar 
                

	R. Hagiwara and Y. Ito, J. Fluorine Chem., 105, 221 (2000).
Article 
    CAS 
    
                    Google Scholar 
                

	M. Freemantle, Chem. Eng. News, 78, 120 (2000).
CAS 
    
                    Google Scholar 
                

	N.Y. Mun, K. H. Kim, D.W. Park, Y. Choe and I. Kim, Korean J. Chem. Eng., 22, 556 (2005).
Article 
    CAS 
    
                    Google Scholar 
                

	E.H. Lee, S.W. Cha, M.D. Manju, Y. Choe, J.Y. Ahn and D.W. Park, Korean J. Chem. Eng., 24, 547 (2007).
Article 
    CAS 
    
                    Google Scholar 
                

	D.-S. Kim and W.-S. Ahn, Korean J. Chem. Eng., 20, 39 (2003).
Article 
    CAS 
    
                    Google Scholar 
                

	K. R. Seddon, Kinet. Catal., 37, 693 (1996).
CAS 
    
                    Google Scholar 
                

	A. S. Larsen, J.D. Holbery, F. S. Tham and C. A. J. Reed, J. Am. Chem. Soc., 122, 7264 (2000).
Article 
    CAS 
    
                    Google Scholar 
                

	J. Palgunadi, O. S. Kwon, H. Lee, J.Y. Bae, B. S. Ahn, N.Y. Min and H. S. Kim, Catal. Today, 98, 511 (2004).
Article 
    CAS 
    
                    Google Scholar 
                

	R. Srivastava, D. Srinivas and P. Ratnasamy, Appl. Catal. A., 289, 128 (2005).
Article 
    CAS 
    
                    Google Scholar 
                

	Y. Xie, Z. Zhang, T. Jiang, J. He, B. Han, T. Wu and K. Ding, Angew. Chem. Int. Ed., 46, 1 (2007).
Article 
    
                    Google Scholar 
                

	Y. Zhou, S. Hu, X. Ma, S. Liang, T. Jiang and B. Han, J. Mol. Catal. A: Chem., 284, 52 (2008).
Article 
    CAS 
    
                    Google Scholar 
                

	E.H. Lee, J.Y. Ahn, M.D. Manju, D.W. Park, S.W. Park and I. Kim, Catal. Taday, 131, 130 (2008).
Article 
    CAS 
    
                    Google Scholar 
                

	D.W. Park, N.Y. Moon, K. H. Kim, I. Kim and S.W. Park, Catal. Today, 115, 130 (2006).
Article 
    CAS 
    
                    Google Scholar 
                

	H.Y. Ju, M.D. Manju, K.H. Kim, S.W. Park and D.W. Park, J. Ind. Eng. Chem., 14, 157 (2008).
Article 
    CAS 
    
                    Google Scholar 
                

	J.Y. Ahn, H. L. Shim, K. H. Kim, I. Kim, S.W. Park and D.W. Park, Korean J. Chem. Eng., 25, 693 (2008).
Article 
    CAS 
    
                    Google Scholar 
                

	J.M. Sun, S. I. Fujita and M. Arai, J. Organomet. Chem., 690, 3490 (2005).
Article 
    CAS 
    
                    Google Scholar 
                

	L. F. Xiao, F.W. Li, J. J. Peng and C.G. Xia, J. Mol. Catal. A: Chem., 253, 265 (2006).
Article 
    CAS 
    
                    Google Scholar 
                

	S. Udayakumar, S.W. Park, D.W. Park and B. S. Choi, Catal. Commun., 9, 1563 (2008).
Article 
    CAS 
    
                    Google Scholar 
                

	M.K. Lee, H. L. Shim, M.D. Manju, K. H. Kim, S.W. Park and D.W. Park, Korean J. Chem. Eng., 25, 1004 (2008).
Article 
    CAS 
    
                    Google Scholar 
                

	D.W. Park, B. S. Yu, E. S. Jeong, I. Kim, M. I. Kim, K. J. Oh and S.W. Park, Catal. Today, 98, 499 (2004).
Article 
    CAS 
    
                    Google Scholar 
                

	D.H. Shin, J. J. Kim, B. S. Yu, M. H. Lee and D.W. Park, Korean J. Chem. Eng., 20, 71 (2003).
Article 
    CAS 
    
                    Google Scholar 
                

	K. R. Seddon, Kinet. Catal., 37, 693 (1996).
CAS 
    
                    Google Scholar 
                

	V. Calo, A. Nacci, A. Monopoli and A. Fanizzi, Org. Lett., 4, 2561 (2002).
Article 
    CAS 
    
                    Google Scholar 
                

	C.M. Starks, C. L. Littoa and M. Halpern, Phase transfer catalysis, Chapman and Hall, New York (1994).
Book 
    
                    Google Scholar 
                

	H. Kawanami, A. Sasaki, K. Matsui and Y. Ikushima, Chem. Commun., 896 (2003).

	S. Zhang, X. Yuan, Y. Chen and X. Zhang, J. Chem. Eng. Data, 50, 1582 (2005).
Article 
    CAS 
    
                    Google Scholar 
                

	D. J. Darensbourg, R. M. Mackiewicz and D. R. Billodeux, Organometallics, 24, 144 (2005).
Article 
    CAS 
    
                    Google Scholar 
                

	J. Sun, S.-I. Fujita, F. Zhao and M. Arai, Green Chem., 6, 613 (2004).
Article 
    CAS 
    
                    Google Scholar 
                

	L. Fuwei, X. Linfei, X. Chungu and H. Bin, Tetrahedron Lett., 45, 8307 (2004).
Article 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Division of Chemical Engineering, Pusan National University, Busan, 609-735, Korea
Jeong-In Yu, Hye-Young Ju, Kyung-Hoon Kim & Dae-Won Park


Authors	Jeong-In YuView author publications
You can also search for this author in
                        PubMed Google Scholar



	Hye-Young JuView author publications
You can also search for this author in
                        PubMed Google Scholar



	Kyung-Hoon KimView author publications
You can also search for this author in
                        PubMed Google Scholar



	Dae-Won ParkView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Dae-Won Park.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Yu, JI., Ju, HY., Kim, KH. et al. Cycloaddition of carbon dioxide to butyl glycidyl ether using imidazolium salt ionic liquid as a catalyst.
                    Korean J. Chem. Eng. 27, 446–451 (2010). https://doi.org/10.1007/s11814-010-0074-1
Download citation
	Received: 05 June 2009

	Accepted: 08 August 2009

	Published: 26 January 2010

	Issue Date: March 2010

	DOI: https://doi.org/10.1007/s11814-010-0074-1


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
                        


Key words
	Imidazolium Salt
	Ionic Liquid
	Butyl Glycidyl Ether
	Carbon Dioxide








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					18.212.174.151
				

				Not affiliated

			

		
	
	
		
			
		
	
	© 2024 Springer Nature




	






    