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5 Options for Reformulation 

5.1 Wood Coating 
A wide range of coatings are used throughout the European 
Community to provide protection/decoration for wooden 
substrates. 
The coating types are standard polyurethane, nitrocellulose, 
acid catalysed, polyester, UV cured and water borne. 
The four basic constituents of liquid coatings are: 
a liquid solvent, 
a binder (resin), 
pigments and 
additives (plasticisers, flow agents etc.) 
Varnishes and clear lacquers contain no pigments. 
After the coating is applied to the substrate it needs to be 
dried. This is achieved using combinations of the following: 
- drying under ambient conditions, by evaporation of solvent 
- chemical reaction (including acid cure) 
- radiation curing 
The resin system determines the method(s) of curing adopted. 
The composition /formulation of coatings  is  governed by 
the application method, application conditions and technical 
specification of the required coating.  For many industrial 
sectors, aesthetic appearence of the final coated product is 
also an important factor. Coating manufacturers are 
constantly engaged in research and development programmes to 
improve and diversify their range of  coatings. 
The emission of volatile organic compounds to the atmosphere 
has recently  become a high profile environmental issue, and 
this has focused attention on  opportunities to reformulate 
coatings so that their impact on the environment can be 
reduced. The following sections give general details on the 
alternative types of coating technologies which are being 
developed. 

5.1.1  Higher solids coatings 
Higher solids coatings is a term applied to a coating 
which has a higher proportion (typically 20% or more) of 
solid material   and hence a correspondingly less amount 
of solvent, than a traditionally formulated product for a 
particular application. 
Within this category, high solids coatings are recognised 
as products with greater than 80% solids content at 
application. 
The same basic range of coating application methods apply 
to higher solids coatings as to traditional coatings, 
although modifications may be required. 
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With higher solids systems one may achieve the desired 
finish using fewer layers of coatings. 
Higher solids coatings are already available for the 
majority of the industries involved in the coating of 
wooden surfaces. 
5.1.2 Waterborne coatings 
Water borne coatings is a term applied  to coatings which 
have water  instead of an organic compound, as the 
principle  solvent/diluent. The use of water has several 
advantages/disadvantages. The main advantages are: 
reduced levels of  air pollution and lower toxicity and 
flammability hazard. The main disadvantages are: wetting 
out problems, raising of the grain, and greater 
sensitivity to contamination and to variations in 
humidity and temperature. Another disadvantage is the 
potential pollution of water courses if spilled. 
The same range of coating application methods apply to 
water borne coatings as to traditional coatings, although 
the  process equipment may have to be made of stainless 
steel. 
For several of the industrial sectors discussed in this 
report, water borne coatings are already available, and 
coating manufacturers are continuing research to reduce 
organic solvent contents further for existing markets and 
to develop new markets. 
5.1.3 Coating Powder 
Coating powders, by definition, contain no 
solvent/diluent and thus generate no solvent emission. 
During the curing process, however, VOC emissions can 
occur from breakdown products. 
The application of coating powder is normally by spraying 
on to the object to be coated, followed by curing. 
The powder coating spray process has the  advantage that 
overspray material can be readily recycled to enable high 
product utilisation yields to be achieved with minimal 
waste. In normal use, higher film thicknesses are often 
obtained than is common with liquid coatings, but 
modifications to the product specification and 
application conditions can overcome this feature if 
required.  Potential customers may have to accept a 
greater change in coating appearance, and there are also 
limitations relating to the colour being applied, and 
fine powder handling. 
Some wood surfaces can be powder-coated providing the 
conditions of application and cure are carefully chosen. 
It is expected that further advances in powder coatings 
technology will expand their field of use in this area. 



 
Draft  5.3 October 3 1991
 

5.1.4 Radiation Cured Coatings 
The term radiation cured coating is applied to a coating 
which is cured using ultra violet or infra red radiation, 
or an electron beam. 
These coatings can often be also classified as higher 
solids coatings, and many are also solvent free (see sec. 
5.5) . 
Radiation curing has a lower energy requirement than 
traditional thermal curing. 
Photo/thermal initiators are necessary additives to the 
coating system for UV/IR curing. 
The use of UV cured coatings for the industrial coating 

of wooden surfaces is well established. These coatings 
can really only be applied by roller coating on to flat 
stock. Waterborne UV coatings are also being developed 
and used. Because of the different wetting 
characteristics, the use of UV cured coatings may be 
restricted to less oily woods. 
5.1.5 Solvent Free Coatings 
Solvent free coatings consist of a low molecular weight 
resin system, which acts as the binder and carrier. 
Although there are no solvent emissions,   VOC emissions 
can still occur during application of these coatings, due 
to evaporation of low molecular  weight resin species 
prior to curing/drying of the coating. 
Roller coating is currently the most widely used  method 
of application. 
Most of these coatings are UV radiation curable. Modern 
monomer free UV systems allow application without 
significant VOC emissions. 
5.1.6 Other 
There may also be opportunities to reformulate coatings 
using alternative compounds which are less toxic or 
odorous (but not VOC free), or which have a lower ozone 
creation potential. 

5.2 Wood Impregnation 
The three types of wood preservative, creosote, organic 
solvent borne and water borne are currently used in quite 
distinct market areas: 
creosote - for telegraph poles and railway sleepers. 
organic solvent based - for the construction industry (and 
applications where precise dimensions of the product are 
important). 
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water based - for other external applications 
Water borne preservatives are already replacing creosote to 
a large extent. Clearly there is more scope for this. 
There is some scope also to use water borne preservatives 
instead of organic solvent based. The impregnation of timber 
using organic solvent based materials, however, is a much 
faster process and thus more conducive to a  production 
line. 
Research and development work is continuing on the 
formulation of organic solvent based timber treatment 
chemicals. It may be possible in the future to reduce the 
solvent content of the impregnation materials, or to use 
less photochemically reactive solvents. 
5.3 Discussion 
Many different coating formulations are currently used in 
industrial wood coating applications.  There are several 
possibilities to reduce both contained and fugitive 
emissions or their environmental impact by changing to 
alternative coating formulations: 

- higher solids coatings; 
- waterborne coatings; 
- powder coatings ; 
- solvent-free liquid coatings. 
- low reactivity solvent based products 
Possibilities to change to alternative coating formulations 
vary between sectors, depending on the availability and 
performance of alternatives.  There are several barriers 
inhibiting further use of alternative formulations: 

- add-on technologies such as incineration generally give 
greater emission reductions (although they are ineffective 
for fugitive emissions); 
- the performance characteristics (durability, finish) of 
new formulations are sometimes not as good as those of 
traditional solvent-borne coatings; 
- there is a general reluctance on the part of customers to 
experiment with new coatings, and resistance on the part of 
specifiers to accept changes without time-consuming 
performance trials; 
- significant investment costs to change process equipment 
 (for example to fit stainless steel pipework to cope with 
waterborne materials); 
- coating manufacturers are not developing alternative 
formulations for small markets, where the research & 
development costs will be difficult to recover. 
 


