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Introduction 
Wood and forest residues have structural components like 
hemicelluloses and lignin that limited the accessibility of the 
enzymes or microorganism to the cellulose further fermentation 
to ethanol. 
 
In this study, Eucalyptus globulus wood chips were submitted to 
autohydrolysis pretreatment at different severity conditions.  
 
Goal: The main purpose was to evaluate the effect of the 
pretreatment conditions on the distribution of lignin over the 
fibers, and the main structural features of the residual lignin on 
the pretreated material. The influence of the severity conditions 
of the hydrothermal pretreatment on the glucose yield during 
the enzymatic saccharification was also evaluated.  
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Results 

Fig. 1. SEM images of fibers: (a) untreated E. globulus wood and (b) pretreated 
materials obtained by autohydrolysis at higher severity (4.78) with droplets 
associated with lignin coalescence over the fiber. 
 

Fig. 2. LSCM image of lignin coalescence inside the fiber of pulps obtained 
by autohydrolysis pretreatment of E. globulus wood at So = 4.78. 

Fig. 3. Expanded side chain region and unsaturated region of HSQC spectra of 
untreated E. globulus wood and pretreated materials obtained by autohydrolysis 
at So = 4.78. 

Conclusions 
 
During autohydrolysis, the lignin was deposited as droplets on the surface of the cell-wall, and produced more exposed cellulose areas.  
Autohydrolysis did not affect the lignin content, but the accessibility to cellulose increased due to structural alterations and their 
redistribution over the fiber.  
This resulted in a high glucans-to-glucose conversion during the enzymatic saccharification, which was more relevant than non-productive 

adsorption of lignin with enzymes.  
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Discussion 
Around 85% of original glucans were reserved in the pretreated material, 
and the enzymatic hydrolysis yields were until 90%.  
2D-NMR results showed a decrease in β-O-4 aryl–ether linkages and 
advising presence of newly condensed structures of lignin in the biomass 
pretreated.  
The microscopic analysis showed that lignin migrates out of the cell wall 
and re-deposits in certain regions of the fibers to form droplet-like 
structures and expose the cellulose surface.  
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