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hen wood is exposed to high temperature, its chemical 
structure is modified. For a number of years, research 

has been conducted on the effects of such modifications on the 
physical and mechanical properties of wood products. Several 
thermal modification techniques have been developed, and a number 
of related patents have been issued. Thermally modified wood is 
becoming a factor on European markets, and the purpose of this 
Technote is to answer the most frequently asked questions regarding 
this technology and resulting products.

What is the difference between thermally modified 
wood and heat-treated wood?
“Heat treatment” (HT–KD) has been used to describe the wood 
pasteurization process, particularly in the context of exports 
requirements for lumber and pallets. To avoid any confusion, “thermal 
modification” is meant to describe the use of heat to modify the 
chemical structure of wood as well as other properties.  

What is the temperature used to thermally 
modify wood?
The processing temperature is between 180 and 280°C, i.e. 
somewhere between high-temperature drying and torrefaction levels. 
To prevent wood combustion, the process takes place in the absence 
of oxygen.
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How does the thermal treatment affect 
the wood structure?
The thermal process modifies the three major 
constituents of wood: cellulose, lignin, and 
hemicelluloses. Modification of cellulose and lignin 
causes changes to the mechanical properties of wood. 
Degradation of hemicelluloses causes changes to the 
physical properties (hygroscopic behaviour). 

How does thermal modification affect 
wood properties?
Thermal modification affects most of the physical and 
mechanical properties of wood. The properties most 
significantly modified are as follows:

Colour 

The process modifies the natural colour of the wood, typically 
turning it to tobacco brown, although this will vary with processing 
temperatures. The new colour is uniform throughout the thickness. 
Thus, thermal modification can be used to impart the appearance of 
a high-value wood species (e.g. cherry, teak, walnut) to a low-value 
species. The treatment can also mask blue stain defects.

Dimensional stability

Hemicellulose degradation changes the hygroscopic behaviour of 
wood. Moisture absorption is reduced, and any water penetrating 
into the wood evaporates quickly, as it does not become adsorbed; 
this contributes to enhancing dimensional stability as well as fungal 
resistance. 

Fungal resistance

Wood degrading fungi require very specific conditions;  for example, 
the material’s moisture content must be around 20%. If the wood is 
too dry or too wet, white rot and brown rot fungi cannot grow. As a 
result of heat-induced changes to hygroscopic properties, conditions 
favourable to fungal growth rarely occur, so that wood resistance to 
fungal attack is enhanced. It is worth noting, however, that ground 
contact will create conditions favourable to fungal development, 
even in thermally modified wood. Thermally treated wood exposed 
to ground contact will in fact deteriorate just as rapidly as untreated 
wood.

Mechanical properties

Thermal modification affects the crystalline structure of cellulose, with 
resulting changes to mechanical properties. Although treated wood 
tends to be more brittle, this need not interfere with most appearance 
applications such as wall siding, patio or garden furniture. Based on 
current knowledge, the use of thermally modified wood in structural 
applications is unadvisable.   

Trembling aspen before and after thermal 
modification.
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« Thermally modified wood is 
a new material. It has distinct 
properties and uses must be 

adapted accordingly. »

It should be kept in mind that thermally modified 
wood is a new material. It needs to be applied 
accordingly, which involves adjustments to working 
methods. For example, thermally modified wood is 
easy to machine, but the processing residue is a fine 
dust; friction of such dust in conventional collection 
systems may cause a fire unless dust-collection 
conduits are grounded. Strength reductions must 
be taken into account in the design of furniture. 
Thermally treated wood is also more acidic, and 
metal fasteners used in assemblies should be made 
of galvanized or stainless steel.

What factors, other than process 
parameters, affect treatment results?

Thermal treatment results are affected by the following three factors:

Species 

Heat-induced modifications to physical and mechanical properties 
vary from one species to another.

Initial wood moisture content

High initial moisture content tends to delay the effects of thermal 
treatment on wood properties.

Lumber thickness

Wood product thickness affects the time required to achieve the 
desired modifications. 

Can thermal treatment replace chromated-copper 
arsenate (CCA) treatment?
Thermally treated wood can be used as a substitute to CCA (chromated 
copper arsenate) treated wood in some applications, provided they 
are non-structural and not in contact with the ground. 

What are the current thermal modification 
processes?
Five processes have reached the industrial stage:

• Bois Perdure (Quebec, Canada)

• NOW (New Option Wood, France)

• Thermowood (Finland)

• Plato Wood (Netherlands)

• Menz Holz (Germany)

One specific feature of the Menz Holz process is that it uses vegetable 
oil as the heat transfer medium. 
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What is the next development step for thermally 
modified wood?
To facilitate market acceptance of thermally modified wood, we need 
to complete the assessment of treated wood properties. R&D efforts 
will focus on quality control and product certification.

Conclusion
Thermally modified wood is a new material whose properties differ 
from those of regular wood. The colour of the wood is modified. 
Dimensional stability and resistance to fungal degradation are 
enhanced, but mechanical performance is reduced. With careful 
selection of applications where the treatment is beneficial, value can 
be added to some underutilized species, and the performance of 
final products improved. With garden furniture, hardwood flooring or 
siding, the potential is almost endless.
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As part of the Value to Wood program, funded by Natural Resources Canada, 
Forintek’s Industry Advisors are providing technical services to value-added 
wood product manufacturers in all regions of Canada. If you need information 
on any technical issue related to wood product manufacturing, you can:

Ce Profi l technologique est également disponible en français.
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The 2003-2004 Value to Wood research program includes various projects 
related to thermally modifi ed wood. For information, go to www.valuetowood.ca 
(Research and Development). The partners involved are:


