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Pre-treatment of hardwood via hot water 
extraction
Extraction of biomass with pressurized hot water can be used to separate 
different chemical compounds of woody biomass. Hot water extraction of 
birch wood is a self catalytic process due to acetic acid liberated from 
hemicelluloses. The extracted liquid contains high concentrations of  
xylose, which can be utilized as substrate by organisms in fermentation 
processes. The extracted liquid also contains moderate concentrations of 
acetic acid and low lignin content compared to alkaline extracted liquids. 
The process steps are mainly hot water extraction, secondary hydrolysis, 
enzymatic or acid, to de-polymerize polymeric xylan to xylose and  
fermentation. The hot water pre-treatment of wood increases the 
accessible surface area, removes hemicelluloses and alters the lignin  
structure to a minor degree which means that the extracted wood-chips 
are intact and “washed”.
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Fig 1. Ash forming elements in the original birch wood-chips and the extracted wood- 
chips. (Note the different scale in the figures)

All the main alkali metals have decreased significantly after extraction. 
For example, 86% of the Potassium, more than 80% of the Phosphorus 
and Magnesium and more than 70% of the Calcium and the Mangan have 
left the wood-chips during the extraction process. Only Iron has increased 
slightly, most probably due to contamination of stainless steel from the 
autoclave cylinders. When used as a fuel in thermochemical biomass 
conversion processes, this may lead to increased plant availability due to 
reduced slagging and fouling and better environmental performance, i.e. 
lower emissions of particulate matter.

Chemical analysis
As shown in the table, the specific heating values of the extracted wood- 
chips have increased compared to the original birch-wood chips, mainly 
due to lignin concentration and lower ash content. The considerably lower 
ash content means that ash forming elements have left the fuel during the 
extraction process. Figure 1 shows the shows the results from analysis of 
the ash forming elements in the original birch wood-chips and the 
extracted wood-chips. 

Analysis Birch wood- 
chips

Extracted wood- 
chips

Heating value, calorimetric (MJ/kg) 18.09 19.54

Lower heating value (MJ/kg, dry ash 
free)

17.26 18.71

Volatiles (%wt dry basis) 84.4 85.4

Ash content (%wt dry basis) 0.4 0.1
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