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                    Abstract
Precipitated hardwood lignin (PHL) is a major byproduct in the biomassto-ethanol process. Oxidativecracking of PHL by hydrogen peroxide in aqueous medium was investigated as a means to produce potentially useful chemicals. The cracking reaction takes place at moderate temperatures (80–160°C), giving mono-and dicarboxylic acids as the main products. The yields of these products are in the range of 30–50% of initial lignin. The reaction mechanism and the product distribution are dependent upon the reaction conditions, especially the pH. The reaction under strong alkaline condition proceeds well even at low reaction temperatures (80–90°C). Under acidic conditions, higher temperatures (130–160°C) are required to attain the same degrees of cracking. The reaction patterns of the oxidative cracking reaction involve the cleavage of lignin ring, aryl ether bond, or other linkages within lignin. By using the findings of this investigation and those of previous work, we have illustrated the reaction pathways for degradation of PHL under alkaline and acidic conditions. Aldehydes and aromatic acids are interm ediate products in the oxidative degradation of lignin. However, they were produced only in trace amounts owing to rapid degradation induced by hydrogen peroxide.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Methods for preparation and activation of activated carbon: a review
                                        
                                    

                                    
                                        Article
                                        
                                         04 January 2020
                                    

                                

                                Zoha Heidarinejad, Mohammad Hadi Dehghani, … Mika Sillanpää

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        A review of the traditional pulping methods and the recent improvements in the pulping processes
                                        
                                    

                                    
                                        Article
                                        
                                         03 January 2021
                                    

                                

                                Drake Mboowa

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Desulfurization of kraft lignin
                                        
                                    

                                    
                                        Article
                                        
                                         27 April 2018
                                    

                                

                                Andrey N. Evdokimov, Alexander V. Kurzin, … Alena D. Trifonova

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Sarkanen, K. V. and Ludwig, C., eds. (1971), Lignins: Occurrence, Formation, Structure and Reactions, Wiley, New York.

                    Google Scholar 
                

	Torget, R. W., Nagel N., Jennings, E., Ibsen K., and Elander, R. (1999), 21st Symposium on Biotechnology for Fuels and Chemicals, Fort Collins, CO.

	Rydholm, S. A. (1965). Pulping Processes, Interscience, New York, p. 893.

                    Google Scholar 
                

	Dence, C. W. (1975), in Chemistry of Delignification with Oxygen, Ozone, and Peroxides, North Carolina State University School of Forest Resources, UNI Publishers, Tokyo, pp. 199–205.

                    Google Scholar 
                

	Legrini, O., Oliveros, E., and Braun, A. M. (1993), Chem. Rev.
                  93, 671–698.
Article 
    CAS 
    
                    Google Scholar 
                

	Reichert, J. S., Cambell, D. J., and Mills, R. T. (1944), Tech. Assoc. Papers
                  27, 364–370.

                    Google Scholar 
                

	Brown, D. G., and Abbot, J. (1995), J. Wood Chem. Tech.
                  15 (1), 85–111.
Article 
    CAS 
    
                    Google Scholar 
                

	Overend, R. P. and Chornet, E. (1990), Can. J. Physiol.
                  68(9), 1105–1111.
CAS 
    
                    Google Scholar 
                

	Abatzoglou, N., Chornet E., Belkacemi, K., and Overend, R. P. (1992), Chem. Eng. Sci.
                  47(5), 1109–1122.
Article 
    CAS 
    
                    Google Scholar 
                

	Bailey, C. W. and Dence, C. W. (1969), Tappi
                  52 (3), 491.
CAS 
    
                    Google Scholar 
                

	Kempf, W. (1975), in Chemistry of Delignification with Oxygen, Ozone, and Peroxides, North Carolina State University School of Forest Resources, UNI Publishers, Tokyo, pp. 207–216.

                    Google Scholar 
                

	Levitt, L. S. (1955), J. Org. Chem.
                  20, 1297.
Article 
    CAS 
    
                    Google Scholar 
                

	Ishikawa, H., and Oki T. (1964) Kami-pa Gikyoshi
                  18(11), 477 Chem. Abstr.
                  62, 12,010 (1965).
CAS 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Department of Chemical Engineering, Auburn University, 230 Ross Hall, 36849-5127, Auburn, AL
Qian Xiang & Y. Y. Lee


Authors	Qian XiangView author publications
You can also search for this author in
                        PubMed Google Scholar



	Y. Y. LeeView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Y. Y. Lee.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Xiang, Q., Lee, Y.Y. Oxidative cracking of precipitated hardwood lignin by hydrogen peroxide.
                    Appl Biochem Biotechnol 84, 153–162 (2000). https://doi.org/10.1385/ABAB:84-86:1-9:153
Download citation
	Issue Date: March 2000

	DOI: https://doi.org/10.1385/ABAB:84-86:1-9:153


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
                        


Index Entries
	Lignin
	oxidation
	degradation
	hydrogen peroxide








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					3.94.180.229
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    