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Why Modify Wood?�

• Hygroscopicity�

• Dimensional instability�

• Mechanosorptive properties�

• Durability�

• Weathering Resistance�



What is Wood Modification?�

Strictly speaking involves a change to the 
macromolecular chemical composition of 
the wood cell wall (chemical modification 
or thermal)�

Can also include ‘impregnation modification’ 
where the cell wall is filled with an 
occluding substance�



Chemical Modification�

• Only commercially available product is 
acetylated wood�

• Increases naturally occurring acetyl 
content of wood (from 1-3% to 20%)�





Accoya™�

• Highly resistant to biological attack�
• Very dimensionally stable (ASE 80-90%)�
• Good weathering resistance under clear 

coatings�
• Strength is retained (but exhibits brash 

failure mode)�
• But contains residual acetic acid (stainless 

steel fastenings)�
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Dimensional stabilisation�



Anti-swelling efficiency�



Conclusions�

• Dimensional stability is a bulking effect�

• It is not related to the extent of OH 
substitution�



Water vapour sorption�



Water vapour sorption�





Conclusion�

• Reduction in water vapour sorption is due 
to a bulking effect�

• It is not related to level of OH substitution�



Principle�

OVEN-DRY CELL WALL VOLUME�

WATER-SATURATED CELL WALL 
VOLUME�

Cell wall volume 
occupied by bonded 
reagent�

Volume 
available for 
water�

Volume of cell 
wall occupied by 
water at 
saturation�



Decay resistance�

• OH groups are modified and cannot be 
recognised by the enzymes that degrade 
the cell wall �

• The cell wall is bulked by bonded acetyl 
and consequently there is less room for 
water molecules (too dry)�

• The bonded acetyl groups physically 
prevent access of the cell wall to 
degrading agents�



Accoya™�



Enzyme accessibility�



Cellulase enzyme�

US Department of Energy�



Decay resistance (Coniophora puteana)�

Papadopoulos, A. And Hill, C.A.S.  Hols als Roh- und Werkstoff, 60(5), 329-332, (2002)�



Decay resistance�
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Cell wall moisture content�



Conclusions�

• Decay resistance is a bulking effect�

• OH substitution is unimportant�

• Probably related to cell wall moisture 
content being below decay threshold�



BUT�



Decay resistance�
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Thermal Modification�

• Involves heating wood in absence of air in 
temperatures exceeding 180 oC�

• Results in colour change and substantial 
loss of strength�

• Should NEVER be used in structural 
applications�

• Needs stainless steel fixings�
•  Thermowood™, Platowood™, 

Retiwood™, Perdure™, others�



Decay resistance�
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Thermal Modification�

www.platowood.com�
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Other manufacturers�

• NFS Ltd (Estonia)�

• ESTW (Russia)�

• Novawood (Turkey)�

• Superior Thermowood, Ohlin Thermotech 
(Canada)�

• Lambowood, Lignius (Netherlands)�

• Westwood Heat Treated Lumber Corp. 
(USA)�



Impregnation Modification�

• Kebony (Visorwood) (WPT, Norway)�

• Indurite™, Indurite Advanced™ (Osmose, 
UK)�

• Kurawood™, Vecowood™ (PGI, NZ)�

• Lignia™ (Fibre7, NZ)�

• Belmadur (BASF)�

• Timbersil�
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Fortified Timber Systems NZ�






