
What initially fuelled your interest in 
identifying and implementing new functions 
to wood through surface modifi cation?

The use of functional layers on non-wooden 
materials, such as conducting layers on glass, 
is a well-developed technology and has 
numerous industrial applications, including 
displays, solar panels and devices such 
as smart windows. The initial idea for the 
formulation of this European Cooperation in 
Science and Technology (COST) Action was 
that it would be advantageous to implement 
these special functions on wood and wood-
based products by modifying their surfaces. 
This could be achieved, for instance, by 
selectively applying functional layers using 
gravure printing, a material with a conducting 
surface but a non-conducting bulk which is 
rather special.

Why have you decided to focus on wood and 
wood-based products? 

Other materials such as glass, steel and 
concrete are always seen as high-tech 
materials. But wood itself is already a 
high-tech material as it is a naturally grown 
polymer consisting primarily of cellulose, 
hemicellulose and lignin in a matrix that 
provides structural support to the living 
tree and some resistance against microbial 
attack. That is what makes wood and wood-
based products so unique, though it also 
contributes to undesirable characteristics, eg. 
UV degradation. These unique attributes are 
another reason why the project concentrates 
on the substrates’ surfaces. 

Could you defi ne the meaning of UV 

degradation and comment on its effects 
on wood?

Like other polymers without additives or 
protection, wood and its products are sensitive 
to UV degradation when exposed to sunlight 
and rain. This results in changes in tensile 
strength, colour and shape. The mechanisms of 
wood photodegradation have been intensively 
studied in the past. Generally speaking, UV 
light penetrates the wood surface, and it has 
been reported that lignin is the key structure 
responsible for the wood photodegradation. 
Lignin is able to absorb in the UV/visible region 
due to its chromophoric groups.

Which tools are needed to ensure accurate 
and effi cient surface modifi cation aimed 
at improving and enhancing the quality of 
traditional wood products?

This depends on what kind of function we are 
aiming at. For example, if photostabilisation 
of the wood is the goal, then the surface can 
be protected by applying fi nishes such as 
paints, coatings or varnishes; by modifying the 
substrate chemically using techniques such 
as acetylation; or by stabilising its colour by 
thermal pre-weathering. If other properties are 
sought – eg. to harness magnetic, electrical 
conductive or antibacterial functions – then 
other modifi cation methods have to be used. 

What were the main highlights of the ‘Basics 
for Chemistry of Wood Surface Modifi cation’ 
workshop held in Kuchl/Salzburg, Austria in 
April this year?

The main highlights were the unbelievably 
good weather, the great feeling among 

all participants, the high quality of the 
presentations and the very open-natured 
discussions. It was great that in all sessions, 
lively discussions took place between world-
renowned experts on wood modifi cation and 
wood protection. The workshop was a great 
success; it was the fi rst time that all participants 
of the COST Action have met. As such, it acted 
as a great kick-off event and a basis for the tasks 
of the Action for the next three years.

In a nutshell, what are the overall strengths of 
the project as you see it? 

We are now starting our second year of the 
Action, but after the fi rst year I see that the 
great strength of our project is manifest in 
our personnel: we have some very motivated 
people, a good combination of young, creative 
scientists and world-renowned experts and 
specialists in this fi eld of research.

Wood has always been an important resource for a myriad of 

applications. Now, Dr Stefanie Wieland is leading an innovative COST Action to 

improve the characteristics of wood and wood-based products through surface modifi cation

Wonders of wood
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WOOD IS A sustainable source of material 
which, throughout the history of human 
civilisation, has provided important social, 
cultural and ecological functions as well as a 
strong basis for economic development. As 
a raw material, it has been in demand from 
many industrial sectors, partly as a result of its 
wide availability, but also because of its unique 
properties such as mechanical strength, thermal 
and sound insulation, and an aesthetically 
pleasing appearance. 

However, there are certain characteristics 
of wood that compromise its use in some 
applications. Wood performs variably in terms 
of density, strength and durability; is susceptible 
to degradation by UV light, chemicals, bacteria, 
fungi and insects; and is anistrophic in nature, 
meaning that its surface appearance changes as 
it is rotated. In addition, wood lacks dimensional 
stability because of its tendency to swell and 
shrink when in variable moisture conditions.

SURFACE MODIFICATION

Surface modifi cation of wood can improve a wide 
range of properties such as decay resistance, 
dimensional stability, weathering performance, 
gluability, coatability, fi reproofi ng or reduction 
in volatile organic compound (VOC) emissions. 
The cell wall polymers – namely cellulose, 
polyose, and lignin – are the main components 
that can be modifi ed to change the properties of 
the material. The properties of wood surfaces are 
infl uenced by polymer morphology, extractive 
chemicals and processing parameters, as well as 
the conditions under which the material is used.

Bringing new functions to wood through surface 
modifi cation is necessary in order to enhance 
the quality of existing wood products and to 
open the way to new applications, products or 
markets. Despite extensive research on wood 
modifi cation processes, many methods still 
await implementation in the wood industry. 
Another important consideration is ensuring 
that the new process is commensurate with 
the eco-friendly properties of wood. Today, 
the demand for developing new treatments 
for eco-friendly products and for improving 
wood properties is greater than ever before. 
Such innovations would facilitate a wider use 
of wood-based products and would also carry 
environmental benefi ts.

THE MECHANISMS OF MODIFICATION

Dr Stefanie Wieland, from the Salzburg 
University of Applied Sciences in Austria, is 
leading a European Cooperation in Science and 
Technology (COST) Action, entitled ‘FP1006: 
Bringing new functions to wood through surface 
modifi cation’. The Action, which started in April 
2011 and runs until 2015, involves researchers 
from 24 countries across Europe and the world, 
and brings together scientists from various fi elds, 
including surface chemistry, nanotechnology, 
biotechnology, mathematics, sensor technology 
and materials science. 

The aim of FP1006 is to provide the 
scientifi c framework and knowledge 
required for enhanced surface modifi cation 
of wood and wood-based products, 
towards the fulfi lment of higher technical, 

economic and environmental standards.
Altering the way in which wood is treated 
is known to dramatically change the way 
it performs, and there is a need to improve 
understanding of existing modifi cation 
methods to enable treatments to meet product 
requirements. Establishing a knowledge base 
for the mechanisms of surface modifi cation 
of wood and its derivatives, coupled with a 
sound understanding of its behaviour, will 
help to facilitate a detailed assessment of the 
complex interactions of wood components at 
the micro-and macromolecular levels. This in 
turn will help evaluate performance in use, the 
limitations of products and the overall service 
life of processed wood.

THREE WORKING GROUPS 

The work within FP1006 is divided into three 
Working Groups (WGs) of scientifi c focus. 
Researchers working on WG1 are investigating 
wood surface modifi cation and functionalisation, 
looking at how new methods can be used to 
enhance existing properties, create new ones, 
or even develop new products. Materials with 
a polymer substrate and functional groups 
on the surface play an important role in 
biomedical and chemical applications. A crucial 
condition for these materials is the possible 
linkage between the polymer substrate and 
the chemical reagents. Wood polymers show 
such functional molecule groups, and therefore 
could be a good polymer body for modifi cation. 
Additionally, some wood species have natural 
bacterial resistance. The results could include 
new protective systems against abiotic and 

Branching out
A major Europe-wide project is researching environmentally-
friendly ways to improve the characteristics of wood
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biotic degradation, decay and fi re; improved 
durability and UV stability; enhanced adhesion 
properties; increased dimensional stability; and 
easier maintenance.

WG2 researchers are evaluating wood interface 
modifi cation methods and processes and 
investigating interface interactions. They are 
focusing on fundamental studies of wood 
interface modifi cation, which allows, for example, 
eco-friendly self-binding or wood-to-wood 

binding to occur. Areas of interest will include 
the creation of bacterially-generated adhesion; 
improvement by enzymatic pre-treatment; 
interface modifi cation through friction, heat 
and pressure; and using liquefi ed wood as a 
bonding or surface coating material. The results 
might include enhanced adhesion properties for 
adhesives, paints, varnishes or the wood itself.

Finally, those engaged in WG3 are studying 
process and service life modelling, developing 
ways to accurately model the changes in 
material properties during the product’s lifetime. 
Understanding of the impact of different 
environmental conditions on the quality of 
material is essential for the prediction of a 
product’s performance during its life cycle. Looking 
at different materials and modifi cation methods, 
the knowledge obtained by fundamental research 

and later used for the development of models 
will help to simulate the changes in material 
properties, and will also play a signifi cant role in 
the optimisation of existing surface modifi cation 
techniques and materials.

IMPROVING QUALITY

FP1006 is providing a platform for the 
exploitation of new technical possibilities 
and the identifi cation of promising 
combinations of new and conventional 
surface modifi cation techniques. Innovative 
approaches to surface modifi cation will 
contribute to improved material properties 
and process analyses. The technical benefi ts 
will be to offer the most effi cient, easily 
applicable, profi table, environmentally-
friendly and socioeconomically attractive 
treatment for each application of wood. 
Improved understanding of existing – and 
the development of new – wood surface 
modifi cation methods and material 
functionalities will expand the quality and 
properties of existing wood products. This 
will pave the way to new applications and 
markets. Examples include antibacterial 
functions and decontamination in medical 
or food environments; barrier functions like 
fi re or electrical resistance, VOC barriers and 
self-healing functions; and biodegradable or 
reversible adhesion. 

“The COST Action is focusing on improving 
and enhancing the quality of traditional 
wood products and applying new functions to 
traditional wood products,” Wieland explains. 
“Thus, the main goal is the strengthening 
of existing wooden products and their 
reputation compared to other materials.” 
The surface modifi cation methods being 
researched are designed to meet ecological 
standards, so that the products can maintain 
their status as sustainable materials.

INTELLIGENCE

Today, the demand for developing 

new treatments for eco-friendly 

products and for improving wood 

properties is greater than ever 

before
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COST ACTION FP1006
BRINGING NEW FUNCTIONS 
TO WOOD THROUGH SURFACE 
MODIFICATION

OBJECTIVES

COST Action FP1006 aims to provide the 
scientifi c-based framework and knowledge 
required for enhanced surface modifi cations 
of wood and wood-based products relating to 
higher functionalisation and the fulfi lment of 
higher technical, economic and environmental 
standards. This will be mainly achieved by:

• Establishment of a suitable base for surface 
modifi cation techniques

• New functionality on the wood surfaces

• Comprehensive knowledge on the interface 
modifi cation mechanisms and interactions

• New binding systems for wood panel 
formation

• Comprehensive knowledge on the 
interaction between wood and other 
materials

• Adequate models for the description of 
the changes in material properties during 
product lifetime

FUNDING

European Cooperation in Science and 
Technology (COST)

CONTACT

Professor Dr Stefanie Wieland
Chair of Action
Salzburg University of Applied Sciences
Markt 136a
5431 Kuchl
Austria

T +43 502 211 2016
E stefanie.wieland@fh-salzburg.ac.at

www.cost.eu/domains_actions/fps/
Actions/FP1006

cost-fp1006.fh-salzburg.ac.at
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in various international journals such as the 
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