
ECOTAN project meeting 
Charltons, Frome, UK – November 6/7, 2003 

 
Present: 
Peter Charlton (Charltons) 
Peter Swager (Foreco) 
Berend Jan Horstman (Foreco) 
Jingeman De Jong (De Jong) 
Boke Tjeerdsma (SHR) 
Dennis Jones (BRE) 
Morwenna Spear (Bangor) 
Steven Wright (George Barnsdale) 
 
Could not attend, and apologies received from: 
Andrew East (East Bros.) 
Callum Hill (Bangor) 
 
6th November, 2003 
Before the start of the meeting, Peter Charlton (PC) welcomed everyone to the 
meeting, and gave a tour of the sawmill site. 
 
Boke Tjeerdsma (BT) then gave an overview and aims of the project (see Annexe 1). 
He showed the overall timetable, and indicated that he thought that the project was 
running close to that planned. 
 
Work at SHR: This has focussed on the process and treatment. The main aim has 
been scaling up the reaction in preparation for the work at Foreco, to optimise the 
process, and produce samples for testing. 
 
BT showed the planned timetable of experiments at SHR, and these will be 
complimented by fundamental work carried out at Bangor. 
 
The main remaining questions could be split into process related and treatment 
related questions. 
 
Within processing, the main factors are: 
 Stability of the oil 
 Thickness of oil (the reactive oil is thicker than Linseed Oil [LSO]) 
Within treatment, the main factors are: 
 Penetration levels 
 Issues relating to sapwood and heartwood 
 Profiling 
 Surface Cleanliness (post treatment) 
 
BT showed some of the samples that had been prepared using the reactor at SHR.  
 
Steven Wright (SW) made comments about the consistency of the treatment 
(specifically the difference in colour). 
Peter Swager (PS) indicated that it would be better not to profile the wood after 
treatment, as there may be issues with the resultant waste. It would also be 
expensive to burn the waste (in terms of the value of the material). It is believed that 
the length machining and profiling should be done before treatment. SW said that 
there may be an issue with distortion during treatment, and BT said that it would be 
necessary to consider slight shrinkage of the samples. 



BT then asked for comments about the colour of the oil, and of the treated wood. PC 
said that the lighter colour of the wood under the oil could exaggerate problems 
where the treated wood is knocked in transit. The presence of residual oil could 
cause problems for Charltons. 
 
BT showed Norway Spruce samples that had heartwood and sapwood present. SW 
asked whether there would be a cost issue related to the oil uptake between the 
heartwood and the sapwood, to which PS indicated there would be. PS said that 
typically oil uptake would be around at least 150 l /m3. For some timbers this amount 
could be as high as 400-600 l /m3. SW commented that this would be very 
expensive, which was agreed by PS, but the amount of oil uptake would be 
controlled. 
 
SW said that the treated wood would have to have benefits similar to those being 
quoted for ThermoWood, though BT said that there was some doubt over the 
suitability of ThermoWood for ground contact. 
 
SW then asked if there were any indicative guides to the cost of the treatment, PS 
said that the reactive oil cost approximately £1 per litre and LSO 30p / l. 
 
BT emphasised the oil is a drying oil, and the way in which it dries on the wood was 
due to the oxidation process. The oil oxidises worse than normal LSO due to the 
reactive group present.  This has reduced the number of double bonds present 
(according to work carried out by DSM). If the reacted oil was used to treat wood, 
and not given the post-treatment in the presence of air, the reacted oil would remain 
sticky far longer than LSO. Normal LSO will leach / deteriorate, though this was not 
an issue with the reactive oil. 
 
Some experiments were then suggested using 3 different moisture levels for the 
timber - green, 18% and 12%. Would expect less foaming when using the pilot plant. 
This was due to having a continuous flow of oil, which would mean that the timber 
would only be exposed to unfoamed oil. SW asked if foaming occurred when using 
creosote for treating wood, and PS said this was probably the case. PS also said that 
smaller equipment (e.g. the MP2 reactor at SHR) could lead to foaming problems, so 
it was hoped that these problems would disappear when the process was scaled up. 
However PS also added that if the foaming process reduced the quality of the oil, 
then there would be a need to use dry timber in future work. 
 
BT drew attention to a temperature rise at the end of the reaction; this was due to the 
introduction of air. SW indicated he was surprised at such a large increase in 
temperature. BT said that if the introduction of air was carried out too quickly, the 
resultant wood would be a lot darker in colour. SW asked if this darkening was due to 
too high an exothermic process on the introduction of air, and BT said this was 
probable. SW expressed the view of everyone present in that there were a lot of 
parameters within this process. 
 
BT then showed some samples that had been end-sealed. For spruce, there was 
only a limited amount of impregnation in the radial and tangential directions, whilst 
there was good impregnation for beech. SW said that given these results it would be 
impractical to profile spruce as this would remove the treated areas. Morwenna 
Spear (MS) asked what the moisture content of the wood was before treatment and 
BT said this was 12%. 
 
BT then showed the weight increase (or decrease) for different samples, in general 
beech samples increased in weight whilst spruce lost weight (the higher the 



impregnation pressure the lower the weight loss). Peter Charlton (PC) asked why 
there was a weight loss, and MS said this was probably due to the degradation of the 
hemicelluloses. PC also commented on the irregularity of the impregnation with 
beech. 
BT pointed out to SW that equilibrium moisture content (emc) was probably a better 
way of assessing the water uptake for a treated sample. It was known that there 
would be an improvement in emc for thermally treated wood.   SW then asked PC 
whether Charltons would use beech, and it was indicated that there was no particular 
reason not to. BT mentioned the fact that Beech underwent fairly high dimensional 
movement. PC said that it was the customer perception of a product that was the 
most important. At present the image of hardwoods was good, and was favoured in 
the market place (irregardless of the properties). 
 
MS said that the use of a catalyst in the process may reduce the working life of the 
resin. This is something that would have to be investigated. 
 
BT then gave a summing up and conclusion. For the oil stability: 
− After 8 runs the oil still seemed to be stable 
− The foaming process will have to examined further 
− The presence of extractives in the oil following treatment may have to be 

considered 
 
In terms of the impregnation and retention of oil: 

− The pressure in the treatment would be examined further 
− The impregnation difference between heartwood and sapwood was a major 

factor 
− Some timber species were known to be difficult to impregnate 

 
There was a need to focus on a standard process. 
 
SW asked whether the foaming would result in losing too much of the oil. BT said this 
was not the case, as eventually the emulsion would separate and the oil could be 
recovered. However the emulsion was very stable, even at high temperatures. There 
was also the issue of whether the oil was reacting with the water, so reducing its 
binding ability with the wood. 
 
SW then asked PC about the cost of beech compared to softwoods. PC said that 
there may be problems with beech when working with large posts (due to the inability 
to lose water, and resulting cracking and splitting). PS said that this may not be the 
case, since similar work had been done at Foreco using creosote at 125oC, where 
there was only limited damage (due to the water being replaced by the creosote). 
There would be no problems with knots (unlike conventional thermal treatments 
where there was a tendency for knots to loosen). 
 
PC commented that the oil finish on the wood was very appealing. 
 
Dennis Jones (DJ) then gave an overview of the work done at BRE (see Annexe 2). 
This covered work done on mechanical properties, dimensional stability and fire 
performance. Work was planned for the weathering and UV degradation performance 
of treated wood among other tasks.  The worse fire performance of sanded samples 
compared to the oil coated samples was originally thought by DJ to be due to the oil 
surface providing an oxidised barrier. SW suggested that this might be due to fine 
particulate matter on the surface, increasing the surface area, and accelerating flame 
spread. This was agreed as being more probable. 



 
Work had yet to begin on the website. It was hoped to house this within the new 
Timber Centre website. It was suggested by DJ that some publicity on the 
development of the process might be a good idea. PS pointed out that it would be 
better to wait a while, as there had been problems in other projects where the public 
expected results and products far quicker than was possible, so waiting until the 
process was up and running would prove more beneficial.  
 
DJ suggested that all work and information should go into the website (possibly 
within a members-only section), with the dissemination of information to the public 
being decided by the group, and especially by PS / Foreco. 
 
MS then presented some of the work carried out at Bangor (see Annexe 3).  The 
structure of the oil was described, and the possible mechanism for reaction could be 
through a Diels-Alder type reaction. BT asked why there was a faster polymerisation 
of LSO compared to the reactive oil, and MS said this may be due to the loss of 
double bonds from the system. 
 
MS showed that when the oil was drained from high temperature wood samples, the 
samples did not become sticky. 
 
MS then explained work on trying to characterise the resin. It was very difficult to 
observe any relevant information from Fourier Transform Infra Red Spectrometry 
(FT-IR), though there were 3 extra peaks for the modified resin relating to the cyclic 
anhydride. But it was not possible to determine the presence of a ‘new’ ring structure 
(as would have been produced by a Diels-Alder reaction). Nuclear magnetic 
Resonance Spectroscopy (NMR) did not show any significant changes, whilst Mass 
Spectrometry also failed to help provide any conclusions. DJ asked the method of 
Mass Spectrometry used, and MS said this was by direct insertion of the sample. 
 
Work was also carried out at Bangor on the use of model compounds of fatty acid 
methyl esters, and of the fatty acids from linseed oil and URADIL. 
 
Most of the work at Bangor has been done at 200oC, on various species. However 
more work will have to done on Norway spruce and beech, as these timbers were not 
stocked at Bangor at present (to be sorted out by BRE). The low uptake of oil with 
the limited amount of beech at Bangor was thought to be due to a poor sample of 
material to begin with. BT suggested that this may be due to the higher weight of 
beech compared to other woods, which may affect the uptake of the oil. This would 
be looked at again. 
 
There may be an issue with the continued re-use of the oil. It was also interesting to 
see that there was a higher level of treatment for wet pine samples compared to 
dried samples. This was not the case for oak or beech. 
 
A reduction in the observed weight uptake at treatments at 200oC compared to 180oC 
was suggested to be due to the breakdown of hemicelluloses in the cell walls of the 
wood. The higher the treatment temperature, the darker the resulting colour of wood. 
 
DJ suggested the analysis of gases released form the process, this could be done by 
trapping and collecting any volatile material released during vacuum processes. 
 
MS said that from work at Bangor, it would appear that the oil could be re-used up to 
7 times, though this may be as low as 5. MS was encouraged by the fact that SHR 
had already shown 8 cycles seemed to be possible. 



 
It would be necessary to add more oil to treatments using Corsican Pine, and this 
may be a way of prolonging the life of the oil in the reactor. It was then showed that it 
was possible to remove the oil using an azeotropic mixture of toluene, acetone and 
methanol. This would be studied more in the coming months. SW asked whether this 
removal of the oil from the wood was an indication that the oil had not reacted with 
the wood, but had just polymerised in an unbound fashion and thus could be 
leached. This was uncertain, but would be investigated further, through measuring 
the relative quantity of weight loss due to degradation compared to the weight gain 
due to unflushed oil. It was believed that some resin was still present, but this can 
only be determined by a series of studies where the reaction time alters the level of 
degradation so that the level of resin retention can be extrapolated. This may also 
include some experiments in LSO. 
 
Day 2: 7th November, 2003  
 
Following a general informal discussion at the start of the second day, where some of 
the information reported during day 1 was confirmed, Foreco gave an overview of 
how work has progressed at their plant in Netherlands. 
 
PS said that Foreco already had a double skinned vessel, and had been working on 
modifying this for work in this project. The components had already been bought and 
were ready to install. It was expected that the fitting and completion of the reactor 
would be done by the end of November or early December, and that testing would 
begin in January. 
 
A frame will be placed under the reactor to prevent oil from leaking, which would help 
to meet environmental requirements.  One of the main aims would be to make the 
whole unit transportable. Heating for the system would be done using an electrical 
heating system. The pumps used would be variable speed, and also capable of 
increasing the pressure in the vessel up to 12 bar. There would be one pipeline 
connecting all components. The heating would be carried out along this line, and not 
in the reaction vessel (though the reaction vessel would have the capability of 
maintaining a temperature). The oil would be continually circulated. Should there be 
an issue with foaming (this was uncertain at present), residual water could be 
transferred into a second tank. This would form part of the initial testing. 
 
By using two tanks, it would be possible to use one for the reactive oil and another 
for, e.g., LSO. 
 
It was hoped that 1m3 could be treated per process run. The timber will need careful 
stickering. The volume of wood in the reactor was not a concern yet. The first 
objective will be to prove the process. 
 
PC asked how the stickering would be done, and PS said this has yet to be worked 
out. BT then asked about the angle of the timber in the reaction vessel. PS said that 
the load could be tilted on an angle, for example 5o (as done with conventional 
treatments). 
 
The process is very different to conventional impregnations, since have the 
circulation and continual heating of the oil. Normal methods have an impregnation 
step followed by heating. BT asked if it would be necessary to have a circulator in the 
reaction vessel. PS said this may not be necessary for this reactor, as it was quite 
small (in commercial terms). However there had been problems in the past with 



larger scale treatments when there was a flow of hot impregnant entering the 
reaction vessel, as cold spots could be created towards the ends of the vessel. 
 
BT then asked whether there were thermocouples built into the design and this was 
confirmed.  
 
The diameter of the tubing to be used would be 60cm internal.  
 
PS suggested that Foreco would aim to have material treated for the manufacture of 
a gate by spring 2004. They would also look at the quality of the oil, and MS said that 
it would be interesting information to see how circulating the oil affected the lifetime 
of the oil. 
 
SW asked about the amount of oil taken up by wood on these larger scales, and if it 
would be equivalent to work on smaller scale. Then there would be a need to see 
how much oil would have to be added after each run to top up the level of the 
reactor. It was estimated that oil uptake would be around 50 – 100 l per m3, but this 
would be dependent on the wood species. For example pine was known to absorb a 
high level, whereas results for spruce would be far lower. 
 
SW suggested that excess oil could be vacuumed out of the wood. PS said that if the 
wood was pressurised before impregnation, it would be possible to reduce the oil 
uptake. Whether this would affect the thermal treatment was then queried by SW, 
and both PS and BT said that they did not think so. PS said that typically a creosote 
treatment would require a pre pressure of between 2 and 4 bar (using the Rueping 
process). SW said that using this method should overcome overloading of the timber, 
and PS said that pine was probably best suited for this method. Later on in the 
project, it would be interesting to try fir (from Germany), as this was known to be a 
good, uniform material. In terms of hardwoods, beech might take up too much oil. 
 
SW asked why it was necessary to treat hardwood, and where was the market. BT 
said that there might be a market in Netherlands, where it would compete with 
timbers such as azobe. It would also be able to compete with other modification 
systems, where the quality would not be so high. 
 
It was suggested that oil treated wood could be sold as an engineered product in a 
modern way; it would conform to the following: 
− Totally organic / environmentally friendly 
− Help emphasise FSC timbers 
− Have good end of life aspects 
 
There would still have to be a thorough market evaluation carried out to establish the 
potential of the treated wood products. A high quality product would demand a 
premium, but not be as expensive as some materials, for example, meranti. 
 
PC asked whether it would be necessary to glue the treated wood when 
manufacturing window frames. SW suggested the need for this industry to take a 
step back, and maybe avoid the use of glue. This would revert back to old-fashioned 
methods of manufacture. However there might be a need to study the gluing aspects 
of oil treated wood. 
 
PC then spoke about some of the studies at Charltons looking into the generation of 
power from wood chips. This had so far been delayed, though they have identified an 
engineering company capable of building the system. The process would generate 



more heat than electricity. However this project would depend on financial 
implications and funding (and its restrictions of use) if it was to proceed or not. 
 
Charltons mainly deal with Scandinavian whitewood. Materials needed to be 
sourced, dried and then cut. The supply of fir in the UK was queried, and Foreco 
indicated that they had a good supplier in the Netherlands. 
 
DJ said that he had recently received information relating to the German window 
market, and which timber species were used. This would be circulated to partners to 
show what materials were used and where oil treated wood might be able to compete 
in this market. 
 
BT then outlined the major work points for the next period: 
Continue the process development 
Produce samples 
Continue testing of treated wood 
Look at the economic feasibility 
Determine the treatability and workability of different wood species 
 
There would have to be some way of comparing results from this work to those 
known for thermal modification and conventional LSO treatment. 
 
The issue of recoating was then raised, and SW said that there had been a lot of 
work carried out on the use of different natural oils. 
 
PS/BT said that DSM was still very interested in this project, and that there would be 
a meeting between DSM, SHR and Foreco on 20/11/03. 
 
BT showed an example of a time sheet, and suggested that all partners used these 
to show Foreco how much work was being done, and this would be used to make 
sure that the project would not fall behind schedule and jeopardise the funding. DJ 
also suggested the completion of 3-monthly reports. 
 
The next meeting was planned for the 2nd half of March, with the dates 17th / 18th 
March 2004 suggested, the venue being Foreco, with the possibility of visiting 
Dingeman De Jong. 
 
At the end of the meeting, all partners (except SW) travelled to East Brothers, for a 
tour of this sawmill, and to meet up with Andrew East (AE). AE was impressed with 
the quality of the oil treated Sitka spruce and could see potential for this process. 
East Brothers confirmed their commitment to assisting this project, especially with 
delivery of timber. 
 
After the tour, the meeting finished. 
 
  
 
 
 
 
 


