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       Kinetic dependences of xylanase treatment 

  
 Xylanases are the most commonly used enzymes in pulp bleaching. 
Their application improves bleaching process effectiveness. 

 
 The topochemical modified Prout-Tompkins equation provides a good 
interpretation of the kinetics of xylanase action by different enzyme 
products.  
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Kinetic dependences of cellulase hydrolysis 

 
 Cellulases represent the most effective conversion of biomass to 
ethanol. The prerefining cellulase treatment significantly improved 
beating efficiency.  
  
 Cellulase hydrolysis of different pretreated lignocellulosic materials 
determines a common exponential kinetic law of conversion of 
cellulose to glucose.  
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Compensation effect 

  
 It is established that the activation energy and the preexponential 
factor increase in the course of cellulase hydrolysis.  
  
 A common compensation effect between the activation energy and 
the preexponential factor is obtained.  
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Compensation effect of xylanase and cellulase 
hydrolysis 
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Compensation effect of xylanase and cellulase 
hydrolysis 

 That obtained common linear relation is independent on the tape of 
raw material, pretreatment process, kind of enzyme and kinetic 
model.  

 
 The existing of compensation effect indicates one and the same 
mechanism of xylanase and cellulase hydrolysis of carbohydrates in 
lignocellulosic materials. 
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Kinetic dependences of different  
pulp bleaching processes 

  
 oxygen delignification     – topochemical kinetic law 
 peroxide bleaching          - exponential kinetic law 
 peracetic acid                  - topochemical kinetic law 
 laccase treatment            - exponential kinetic law 
 HexA hydrolysis (D0)       - power kinetic law 

 
 

 It is established that the same compensation effect is a common for 
the initial kinetic parameters (lnA0 and E0).  
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Compensation effect for the initial kinetic parameters 
of different pulp processes 
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Diversion from the compensation effect  
for the current kinetic parameters 
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CONCLUSIONS 

 The fibres structural features are the rate controlling 
factors which affect both on the activation energy and 
the preexponential factor. 

 
 The fibres structure is important for the kinetic of the 
processes and is determinant for the obtained 
common compensation effect. 
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Tank you for your attention!

  
  


