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1 Introduction  

Lignin is nature’s second most abundant polymer after cellulose



2 Background 

2.1 Wood biomass  

It is nature’s most abundant polymer.
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2.2 Wood-biomass processing 

‘ ’



2.3 Traditional lignin characterization from wood-based biomass 

2.4 Modern lignin characterization techniques from wood-based biomass 





2.5 Raman spectroscopy in wood chemistry  

1980’s





2.6 Basic theory of Raman spectroscopy 
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applied much in chemical analysis before 1980’s 



3 Objectives of this work 

 



4 Materials and methods 

4.1 Materials 



4.2 Methods 
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(Rwb) backings, and the infinite reflectance (R∞) was calculated from these spectra 
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5 Results and discussion 

5.1 Characterization of kraft pulps  



(κ)

cellulose’s 
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5.2 Activation of thermomechanical pulp lignin by laccases 

– –











–



5.3 Effect of pH on lignin analysis by Raman spectroscopy 







5.4 Laser-induced fluorescence of lignin in Raman spectroscopy 



only with a β

5′ linkage. Dibenzodioxocin [

5′ linkage as well as an eight



5’ linkage. 

5’ linkages



5’ linkage as bierol, 

5′



5′ structures are po



α β

5’ biphenyl structures.





5’ linkages as a source of 

 

5.5 Effect of excitation wavelength on the Raman spectra of wood-based 

samples  















6 Concluding remarks 



5’ linkage. The effect of 5 5’ linkage on 

5’ linkage, but it 

α
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