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Publishable executive summary  
 
Introduction 
 
In Western Europe, there is a growing interest and market for wood construction since 
timber is available and consumers are attracted by the environmentally-friendly image 
and advantages of wood. While traditional construction is mainly led by big companies 
manufacturing concrete, sawnwood activity is most favourable to the development of 
SMEs along the whole “forest wood chain”. Yet, there are many barriers to overcome to 
make wood competitive and adopted by a larger amount of consumers. One of them is 
the deterioration of the material when exposed to outdoor conditions requiring 
protection with special treatments. 
These treatments include biocides (formerly known as “non-agricultural pesticides”) 
used to destroy and exert a controlling effect on any harmful organism by chemical or 
biological means. They are still widely used in most of the countries, but the tendency 
in the future is to control their use. Currently, the highest level of biological protection, 
Use Class 4 is usually reached with treatments that inject in the wood toxic products 
such as creosote, hydrosoluble salts, or even insecticides and fungicides. 
 
Objectives 
 
The objective of the SURFASAM Project is to develop an innovative, safe and efficient 
solution for the in depth protection of wood against biological predators by using a 
“green chemical process” applicable by the SMEs without risks. This solution, 
completed with a surface coating, will satisfy Use Class 4 protection and provide a new 
scientific base for the application of the European Directives controlling and reducing 
the use of chemical compounds that are toxic to humans, animals and the 
environment. 
 
Results 
 
The first part of this project consisted in defining the four wood species that will be 
studied during the project and used as reference samples. The selection was made in 
order to combine a panel of wood species of interest for the industrial partner and 
representative of the European Forest. The choice also had to include the wood 
species that are the EU standards for the biological analysis. 
A first selection of eight wood species was made with the aforementioned conditions. 
Another selection criteria was the impregnability of the wood with regards to the first 
product ASAM already developed by the INPT. The first wood species selected were 
impregnated with ASAM under vacuum-pressure standard EN 350-2 process. The 
results of the impregnation allowed the final selection of the four wood species 
representative of a large impregnability range and also most representative of the 
industrial partners’ interest: two hardwoods, oak and beech and two softwoods, Scots 
pine and Spruce. 
 
The first period of the laboratory research consisted in the preparation of the wood 
samples for the experimental plans. Three sizes of samples were prepared by the 
partners for the four wood species:  overall 3380 samples of 5x10x30mm, 20x20x5mm, 
25x8x30mm and 10x5x100mm sizes that will be used for microscopic analysis and 
swelling measurements. All the samples were stored in conditioning chamber at 20°C 
for 3 weeks before impregnation. 
 
The first part of the laboratory experimental plan consisted in the preparation of the 
new ASA-like products (called ASAx) to be used for the impregnation. Ten different 
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ASAx were prepared from sunflower (naturally rich in linoleic acid) and rapeseed 
(naturally rich in oleic acid) oils. 
The first experimental plan was performed with one of the 10 ASA formulations that 
was further prepared in four different diluted solutions. These four products were tested 
with eleven different impregnation parameters in order to find out the best conditions 
for the in-depth penetration of the product into the wood cell wall.  
 
Confocal laser microscopy analysis and swelling measurements allowed a selection of 
three impregnation processes on two wood species which give best penetration results. 
All the three processes were using heat. So at laboratory scale, heat seems to be 
necessary for the in depth penetration of the product into the cell wall.  
 
During the second period of the project, further studies have been performed to define 
the best ASA out of the 10 potential ones: chemical grafting of cellulose, water uptake, 
anti-swelling efficiency (ASE), ESEM-EDX measurements and accelerated soft rot 
biological tests (EN 807 like test) . In all cases, heat has been used as the specific 
process parameter. Each of the study shows a different best and worth result but a 
similar average result that correlates with the best biological results, as it can be seen 
in the following table: 
 
Result Chemical 

grafting 
Water 
uptake 

Viscosity ASE 
vapour

ASE 
liquid 

ESEM-
EDX 

Biological 
mass loss 

Biological 
mechanical 

strength 
Best ASA1 ASA1 ASA from 

rapeseed 
oil are 
best 

ASA3 ASA3  
No 

differences 

ASA2 ASA2 
Medium ASA2 ASA2 ASA2 ASA2 ASA1 ASA1 
Worst ASA3 ASA3 ASA1 ASA1 ASA3 ASA4 

 
So ASA2 seems to be the product which offers the best comprise of results with a net 
advantage for the biological test which is the most important for the Use class 4. 
Consequently all the standard biological, eco-toxicological have been run with ASA2. 
 
Results of the biological tests: 
Insects: 

• EN 47 (Hylotrupes bajulus - Longhorn beetle) 
• EN 117 (Reticulitermes – termites) 

Fungi:  
• EN 113 Basidiomycete fungi 
• ENV 807 Soft rot fungi 
• EN 152 Blue stain fungi (in service) 

All standard tests have recorded an effective protection against insects and fungi with 
ASA2 impregnation. The protection was achieved with normal retention rates of ASA2, 
except for ENV 807 (use risk class 4) that was reached with relatively high retention 
loads.   
 

Results of the eco-toxicological tests: 
• OECD Guideline for testing chemical 201: “Alga, Growth inhibition test” 
• OECD Guideline for testing chemical 202: “Daphnia sp., Acute Immobilisation 

Test and Reproduction Test” Part 1: Immobilisation test”  
• OECD Guideline for testing chemical 203: Fish, Acute Toxicity Test 
• OECD Guideline for testing chemical 207: Earthworm Acute Toxicity Test 

The eco-toxicological tests have demonstrated that the toxicity of pure ASA2 is low.  
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The laboratory impregnations of wood with ASAx gave a greasy surface state of the 
substrate which was not convenient for the application of typical surface coatings like 
paints or varnishes. The laboratory studies for the surface coating consisted in defining 
the best coating materials compatible with ASAx impregnation. Various formulations 
were studied during the first period of the project on wood samples impregnated with 
ASAM, while waiting for the definition of the best ASA: mono-layer approach with water 
based solutions with different binders, multi-layer approach with different water based 
or solvent based primer solutions. The best raw materials were selected.  
 
During the second period, further studies have been performed to pre-select the best 
raw materials (binders, fillers, additives and adjuvants) with wood samples impregnated 
with the 10 different ASAx, while waiting on the confirmation of the best ASA. Then the 
pre-selected materials (hydrophobic acrylic coatings and alkyl coatings) have been 
tested on wood samples impregnated with ASA2. Water uptake (liquid permeability), 
wetability and accelerated weathering measurements were run to define the best 
coatings for each family of product. 
 
Finally, several formulations of wood stains and paints have been developed and 
successfully tested on wood impregnated with ASA2: 

• 5 water based dark and clear wood stains. 
• 2 solvent based dark and clear wood stains. 
• 3 water based white, red and green paints. 
• 4 solvent based white, red and green paints. 

 
The last part of the project was dedicated to the testing and scaling-up of the 
impregnation process with industrial autoclave equipment. For this purpose a large 
range of real dimension wood samples covering most of the industrial partners’ 
interests was used: 318 samples corresponding to 6.25 m3, including Scots pine, 
beech, oak, Douglas fir, spruce and chesnut species, sawn and round wood and raw 
and polished wood. 
 
The impregnation process steps and best parameters (T° & P) have been defined, 
especially in order to avoid the cracking of wood which is submitted to relatively high 
temperature. The conclusions are that all the wood species can be treated with ASA2 
at such temperature except oak which requires a lower temperature. The wood does 
not swell and keeps its dimensional stability. Its module of elasticity is not altered but its 
resistance to rupture is lower than the one for untreated wood. The average retention 
loads (over the whole wood section sapwood+hardwood) vary from 150 to 200 kg/m3. 
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Section 1 – Project objectives and major achievements 
during the reporting period 
 

S1.1 – Objectives of the project 
 
The final goal of the project is to provide the wood industrial sector with an innovative, 
safe and efficient solution for the in depth protection of wood against biological 
predators by using a “green chemical process” that will be applicable by the SMEs 
without risks. This solution, completed with a surface coating,  will satisfy Use Class 4 
protection, and at the same time, will provide a new scientific base for the application of 
the European Directives that aim controlling and reducing the use of active substances 
and chemical compounds that are toxic to humans, animals and the environment. 
 
The core products, ASAx, will be the adduct of methyl or other alkyl esters of sunflower 
or rapeseed oil with maleic anhydride, synthesized without solvent and without further 
purification steps.  Preliminary studies indicate that ASAM (from sunflower methyl 
ester, effective for Use Class 3) penetrates into wood structure, reacts with free OH 
groups of lignin and hemicelluloses, but scarcely reaches the cell wall. Protection 
against Use Class 4 biological predators like soft rot is not effective with ASAM. 
Therefore, it is suspected that the in depth penetration of the product into the cell wall 
is necessary to reach Use class 4. So the first challenge of the project is to find a new 
ASA and impregnation parameters that will allow the penetration into the wood cell wall 
and the protection of cellulose to Use class 4.  
 
It is worth understanding that ASA will not have a biocide-like effect (toxic) on 
the biological predators. ASA will chemically react with wood cellulose, making 
this later not attractive as a nutrition material for the biological predators. So 
filling the voids of the wood cells like with a standard biocide should not be sufficient. At 
the end, the final efficiency of the new impregnation process will be assessed by the 
results of the biological tests (not only the ability to reach the wood cell walls). 
 
In order to optimise the protection Use Class 4 (in the ground contact and outdoor 
conditions), it might be necessary to also protect the wood against water penetration 
and moisture that are ideal environment for biological species to develop. Also, it is 
necessary to ensure that surface coatings like varnishes or paints will be applicable on 
the wood surfaces that will have been impregnated with the new ASA. So the second 
challenge of the project is to develop and test new formulations of surface coatings that 
will be applicable on wood substrates that have been treated with ASA. When the 
compatibility will be achieved, the surface coating will act as a physical barrier that will 
strongly decrease  the wood-water contact, and therefore minimise the possibility of 
biological attack, and will increase the resistance to weathering by adding UV 
protection and swelling stability. 
 
Starting from the pre-existing know-how of the partners and the world-wide state of the 
art, the objectives of the project are four-folds: 
 

o Development at laboratory scale of the new wood treatment (SURFASAM) for 
Use Class 4. 

o Laboratory analysis of the wood samples treated with SURFASAM in 
compliance with EU Standards for Use Class 4. 

o Dissemination of the results to SMEs members, third parties and the public. 
o Taking up of SURFASAM from the laboratory to the industrial scale. 
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Specific objectives for the last period M37-M40: 
 

o Standard biological and Eco-toxicological tests on the laboratory samples 
impregnated with ASABO and assessment for Use risk class 4. 

 
o Laboratory optimization of the impregnation process parameters prior to 

the scaling-up to industrial scale. 
 

o Scaling-up of the impregnation process with industrial autoclave on real 
dimension wood samples. 

 
o Optimization of the surface coating (wood stains and paints) with wood 

samples impregnated with ASABO. 
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S1.2 - Major achievement 
 

S1.2.1 - Standard biological and eco-toxicological tests on the laboratory 
samples impregnated with ASABO and assessment for Use Class 4 
 

S1.2.1.1 Results of the biological standard tests 
 
The biological tests were performed using a large range of wood samples as presented 
in the table below. 
 

Standard biological tests 
Size           
(mm) 

Qty samples 
produced      

(Qty samples 
treated) Wood Species 

EN 113:96 (basidiomycete fungi) 50x25x15 2300 (1800) 
50% Pinus sylvestris 
50% Fagus sylvatica 

ENV 807:01 (Softrot Fungi) 100x10x5 4000 (2000) 
50% Pinus sylvestris 
50% Fagus sylvatica 

EN 47:88 (Longhorn beetle) 50x25x15 480 (190) 
50% Pinus sylvestris 
50% Fagus sylvatica 

EN 117:89 (Termites) 50x25x15 220 (160) 
50% Pinus sylvestris 
50% Fagus sylvatica 

EN 152-2 (Blue Stain in service) 110x30x40 40 (30) 
50% Pinus sylvestris 
50% Fagus sylvatica 

 
 
EN 47 WOOD PRESERVATIVES - DETERMINATION OF PROTECTION AGAINST 
HYLOTRUPES BAJULUS (LINNAEUS) LARVAE (LABORATORY METHOD) 
 
ASABO proved to be effective against Hylotrupes bajulus at retentions above 
20Kg/m3 (in-depth impregnation).  
 
 

EN 47 
Impregnation 

retention loads
(Kg/m3) 

Penetration of 
larvae Live larvae Valid 

      ASABO  

0 Yes Yes No 
20 Yes No Yes 
55 No No Yes 

160 No No Yes 
225 No No Yes 

 
Results of EN 47determination of protection against Hylotrupes bajulus larvae test, 
using ASABO treated pine samples. 3 aging procedures were used: no aging, EN73 
and EN84. Values shown in blue boxes reflect effective retention loads and values in 
grey boxes contain non-effective retentions. 
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EN 117 WOOD PRESERVATIVES - DETERMINATION OF PROTECTION AGAINST 
RETICULITERMES SANTONENSIS DE FEYTAUD (LABORATORY METHOD) 
 
ASABO proved to be effective against Reticulitermes spp. at retentions above 
75Kg/m3 in-depth impregnation.  
 

 
Impregnation 

retention 
loads 

(Kg/m3) 
Aging Degradation Valid 

A
SA

B
O

 

0 
EN 73 4,4,4 No 
EN 84 4,4,4 No 

No Aging 4,4,4 No 

30 
EN 73 2,1,2 No 
EN 84 1,2,0 Yes * 

No Aging 2,0,2 No 

75 
EN 73 1,0,0 Yes 
EN 84 0,0,0 Yes 

No Aging 1,1,1 Yes 

175 
EN 73 0 Yes 
EN 84 0 Yes 

No Aging 0 Yes 

210 
EN 73 0 Yes 
EN 84 0 Yes 

No Aging 0 Yes 
 
Results of EN 117 determination of protection against Reticulitermes santonensis de 
feytaud (laboratory method) using ASABO treated pine samples. 3 aging procedures 
were used: no aging, EN73 and EN83. Values shown in blue boxes reflect effective 
retention loads and values in grey boxes contain non-effective retentions. 
 
 
EN152-2 TEST METHODS FOR WOOD PRESERVATIVES - LABORATORY 
METHOD FOR DETERMINING THE PREVENTIVE EFFECTIVENESS OF A 
PRESERVATIVE TREATMENT AGAINST BLUE STAIN IN SERVICE PART 2: 
APPLICATION BY METHODS OTHER THAN BRUSHING 
 
Samples treated with less than 100Kg/m3 ASABO have failed exposure to the natural 
weathering since significant sapstain was observed after the 6 month period. On the 
other hand samples treated with >100Kg/m3 showed no or little sapstain. 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 
EN 113 WOOD PRESERVATIVES - TEST METHOD FOR DETERMINING THE PROTECTIVE EFFECTIVENESS AGAINST WOOD 
DESTROYING BASIDIOMYCETES - DETERMINATION OF THE PROTECTION VALUES 
 
At retentions of 220Kg/m3 and above, ASABO proved to be effective against the basidiomycete fungi tested.  
 

 

ASAM 
(100 Kg/m3) 

ASABO 
(45 Kg/m3) 

ASABO 
(90 Kg/m3) 

ASABO 
(140 Kg/m3) 

ASABO 
(220 Kg/m3) 

ASABO 
(370 Kg/m3) 

EN 73 EN 
84 SIN EN 

73 
EN 
84 SIN EN 

73 
EN 
84 SIN EN 

73 
EN 
84 SIN EN 

73 
EN 
84 SIN EN 

73 
EN 
84 SIN 

Coniophor
a Puteana 

Teatred 
Specimen 8,3 6,8 8,7 11,6 4,6 * 9,1 9,1 10,0 3,8 4,0 2,3 0,2 1,7 0,9 0,5 2,4 0,3 

Unteatred 
Control 25,6 24,8 30,1 24,2 39,4 * 28,5 25,4 26,2 30,5 24,9 29,9 28,1 42,3 30,7 28,5 26,2 29,7 

Gloeophyll
um 

Trabeum 

Teatred 
Specimen 13,2 19,2 16,8 10,0 27,0 * 18,1 27,6 17,4 6,7 6,4 1,1 0,3 2,0 0,0 0,3 2,9 * 

Unteatred 
Control 44,0 48,7 43,2 41,5 43,2 * 48,0 38,6 51,3 34,9 52,3 38,3 44,5 43,1 50,1 36,3 35,1 * 

Poria 
Placenta 

Teatred 
Specimen 4,8 10,0 0,1 10,1 8,3 * 4,2 11,3 1,1 0,5 2,9 0,0 0,0 2,0 0,0 1,6 2,9 1,1 

Unteatred 
Control 25,0 30,0 30,7 26,2 24,7 * 22,5 27,7 27,7 39,1 25,1 26,4 32,7 27,8 33,8 52,2 27,4 29,1 

Coriolus 
Versicolor 

Teatred 
Specimen 5,2 5,6 3,1 16,1 7,2 * 4,8 5,6 3,7 3,4 3,5 0,2 0,0 2,5 0,3 0,3 1,2 1,1 

Unteatred 
Control 28,6 24,7 25,3 20,0 31,3 * 26,4 32,5 18,8 24,1 34,7 30,2 26,0 31,6 21,4 27,5 20,8 28,8 

 
Summary of the results of EN 113 test method for determining the protective effectiveness against wood destroying basidiomycetes. Values 
shown in blue boxes reflect effective retention loads and values in grey boxes contain non-effective retentions. 
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ENV 807:2001 WOOD PRESERVATIVES. DETERMINATION OF THE EFFECTIVENESS 
AGAINST SOFT ROTTING MICRO-FUNGI AND OTHER SOIL INHABITING MICRO-
ORGANISMS.  ASSESSMENT FOR USE RISK CLASS 4. 
 
The protection against soft rotting was assessed by measuring the mass loss of the samples.  
Samples impregnated with the highest retention load of ASABO are as effective against soft 
rotting as samples impregnated with current CC biocides.  
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Control
ASAM 81 Kg/m3
ASABO 54 Kg/m3
ASABO 102 Kg/m3
ASABO 157 Kg/m3
ASABO 301 Kg/m3
Ref. CC 3 Kg/m3

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ASABO treated test samples exposed to active soil according to ENV 807 
 

S1.2.1.2 Results of the eco-toxicological tests 
 
OECD GUIDELINE FOR TESTING CHEMICALS 201 “Alga, Growth inhibition test” 
 
Summary of the test: 
 

o Species used: Scenesdesmus suspicatus  
o Doses tested: 5 concentrations (30mg to 420 mg) 
o Results: CE 50 = 40,08mg/l 
o Classification of the product: Slightly toxic 

 
OECD GUIDELINE FOR TESTING CHEMICALS 202 “Daphnia sp., Acute Immobilization Test 
and Reproduction Test” Part 1: Immobilization test”  
 
Summary of the test: 
 

o Species used: Daphnia magna  
o Doses tested: 8 concentrations (50mg to 18400mg) 
o Results: EC 50 = 360mg 
o Classification of the product: non-toxic 
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OECD GUIDELINE FOR TESTING CHEMICALS 203 Fish, Acute Toxicity Test 
 
Summary of the test: 
 

o Species used: Danio rerio   
o Doses tested: 5 concentrations (70mg to 2200mg) 
o Results: CL 50 = 249,79 mg/l  
o Classification of the product: non-toxic 

 

S1.2.2 - Laboratory optimization of the impregnation process parameters prior to the 
scaling-up to industrial scale 
 
The conclusion from the previous period was that heat was necessary for the in depth penetration of 
ASABO in wood and that it was preferable to perform the impregnation with pure ASABO and 
processes IV and VII (respectively with and without initial vacuum and pressure).  
 
A final laboratory optimization phase was run to determine the process parameters to run during the 
industrial tests and notably on real dimension samples with normal water content. 
 
The following curves present the influence of water content and reaction time on ASABO grafting 
performances. 
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The next curves present the influence of water content and temperature on ASABO grafting 
performances. 

CONFIDENTIAL DOCUMENT                                                                                                       Page 12 of 32 
 



SURFASAM 012467 / End of Project activity  

 
 

0
100
200
300
400
500
600
700
800
900

70 90 110 130 150 170 190
[°C]

[m
m

ol
/K

g

6%

7%

9%

11%

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The final curves present the influence of temperature on ASABO grafting performances for 3 
different wood species. 
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So the best impregnation parameters were: 
 

o High temperature 170°C 
o High water content > 11% 
o Reaction time between 2 and 4 hours 
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The last experiments were run to study different impregnation cycles of process IV with initial 
vacuum and pressure up. Five different impregnation sequences were studied on three different 
wood species and the amount of grafted ASABO was analysed with confocal microscopy and IR 
spectrometry.  

 of process IV with initial 
vacuum and pressure up. Five different impregnation sequences were studied on three different 
wood species and the amount of grafted ASABO was analysed with confocal microscopy and IR 
spectrometry.  
  
Two best impregnation sequences IV1 and IV5 with initial vacuum and temperature raising 
respectively to 140°C and 170°C were selected with good grafting profile as it can be seen in the 
following curves (red line process IV1 and blue line IV5). 

Two best impregnation sequences IV1 and IV5 with initial vacuum and temperature raising 
respectively to 140°C and 170°C were selected with good grafting profile as it can be seen in the 
following curves (red line process IV1 and blue line IV5). 
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S1.2.3 - Scaling-up of the impregnation process with industrial autoclave on real 
dimension wood samples 
 

S1.2.3.1 The industrial autoclave 
 
The industrial autoclave used for the industrial tests was manufactured by WTT (Wood Timber 
Technology institute) and was first dedicated to hydro-thermo-treatment. The autoclave is 
located in Glovelier, Switzerland and run by CORBAT SA. The equipment has got a 20 m3 
usable volume and it is equipped with a heating system that can reach temperature close to 
200°C and with a compressed air pressurization system capable to reach 10 bars. A few 
modifications were necessary to the peripherical equipment (storage tank, pumps and flow 
lines) in order to be able to circulate and store hot ASABO. 
 

 
 

 
WTT Autoclave used for the industrial tests 
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S1.2.3.2 The industrial wood samples 
 
A large selection of wood samples was determined in cooperation with all the industrial partners in 
order to test most of the species and dimensions of interest for the partners. OCBF supplied all the 
wood samples.   
 

Type Length 
Width     

diameter Thickness Species Partner name / n° 

Raw Sawnwood 

2,600 0,240 0,150 Pine OCBF 
2,600 0,240 0,150 Beech OCBF 
2,600 0,240 0,150 Oak OCBF 
2,600 0,260 0,160 Pine CORBAT 
2,600 0,260 0,160 Beech CORBAT 
2,600 0,260 0,160 Oak CORBAT 
2,000 0,230 0,080 Pine All 
2,000 0,150 0,045 Pine All 
2,000 0,180 0,065 Pine All 
2,000 0,038 0,027 Pine All 
2,000 0,038 0,027 Beech 1,2,3,7,10,11,12 

Polished 
sawnwood 

2,000 0,100 0,100 Pine All 
2,000 0,100 0,100 Beech 1,2,3,7,10,11,12 
2,000 0,100 0,100 Oak 1,2,3,5,7,10,11,12,13 
2,000 0,130 0,023 Beech 1,2,3,7,10,11,12 
2,000 0,130 0,023 Douglas 1,2,3,9,11,12,13 
2,000 0,130 0,023 Oak 1,2,3,5,7,10,11,12,13 
2,000 0,130 0,023 Pine All 
1,000 0,140 0,022 Pine CONAGUA 
2,000 0,145 0,030 Pine SFIF 
2,000 0,145 0,030 Spruce SFIF 
2,000 0,195 0,030 Pine SFIF 
2,000 0,195 0,030 Spruce SFIF 
2,000 0,150 0,045 Beech 1,2,3,7,10,11,12 
2,000 0,150 0,045 Douglas 1,2,3,9,11,12,13 
2,000 0,150 0,045 Oak 1,2,3,5,7,10,11,12,13 
2,000 0,150 0,045 Pin All 
2,000 0,080 0,015 Beech 1,2,3,7,10,11,12 
2,000 0,080 0,015 Douglas 1,2,3,9,11,12,13 
2,000 0,080 0,015 Oak 1,2,3,5,7,10,11,12,13 
2,000 0,080 0,015 Pine All 

Polished 
roundwood 

2,000 0,150   Pine All 
2,000 0,150   Douglas TERTU 
2,000 0,150   Spruce 1,2,4,5,6,7,11,12 
2,000 0,100   Pine All 
2,000 0,100   Chestnut 8,13,14 
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S1.2.3.3 The scaling-up to industrial impregnation 
 
The impregnation process and parameters determined during the last laboratory study were 
applied, but several trials were necessary to reach an optimum cycle and obtain wood impregnated 
samples with a maximum dry surface and no deformation. Indeed during the first trials the wood 
surfaces were very sticky and most of the wood samples (except pine) were subject to cracks and 
deformation. The cracks were resulting from the sudden blowing out of the water vapour inside the 
wood when the pressure was released after the impregnation stage.  

 
So the final tests were successfully performed with the following sequence: 
 

o Increasing temperature slowly at atmospheric pressure. This allows to « dry » the wood. 
When the temperature is high enough, pressure is applied into the autoclave. 

o As long as the pressure is hold, the water remains inside the wood.  
o At the end of the reaction, the pressure is released progressively and at the same time, the 

temperature is decreased to limit the flash evaporation of water inside the wood piece. 
o The residual ASABO is then removed from the autoclave when the atmospheric pressure is 

reached, after the final vacuum has been applied slowly with the temperature decrease. 
 
 
 

[h]

[Bar] Holding pressure an
temperature for 2

 
 
 
 
 
 
 
 
 
 
 
   

 

 

Optimum impregnation cycle during the industrial tests 

 
Of course, this is not a “viable” impregnation cycle for industrial production, because it is too long in 
comparison with a few hours impregnation with the current biocides. For industrial production the 
durations before and after the impregnation plateau must be reduced. This should be possible 
providing an adaptation of the impregnation equipment in order to heat the ASABO before its 
injection in the autoclave and to drain hot ASABO straight after the impregnation. 
 
The main drawback of the impregnation process is the hydraulization of the residual ASABO left in 
the autoclave after the impregnation. This hydraulized ASABO cannot be recycled as such. It can be 
mixed to a maximum rate of 10% with fresh ASABO. For industrial production, it will be necessary to 
find solutions to get as less as possible residual ASABO (maximum filling up of wood, minimum 
dead volumes of ASABO in the autoclave). 
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Beech (above) and oak (below) railway sleepers (wood surface is dry, cracks were present 
before treatment). 

          
Other treated sawnwood samples (from left to right): oak, beech, Scots pine and spruce. 

                         
Other treated roundwood chestnut wood samples. 

            
 
Cross-sections of Scots pine (left), beech (centre) and oak (right); left block related to end 
penetration (10 cm) and right block related to radial penetration (30 cm). 
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S1.2.4 - Optimization of the surface coating (wood stains and paints) with wood 
samples impregnated with ASABO 
 
The work performed during the previous period had allowed defining a range of water and solvent 
based raw materials for the formulation of primers and top coats applicable on wood surfaces that 
had been impregnated with ASAM and different ASAx. The final step was the formulation of several 
wood stains and paints of interest for the industrial partners and applicable on wood surfaces after 
the impregnation with ASABO. 
 
The industrial partners were consulted to determine which type of surface treatment was interesting 
for them with regards to the industrial applications. It was decided to develop formulations for dark 
and clear wood stains (varnishes) and three colours of paint: white, red and green. 
 

S1.2.4.1 Wood stains 
 
 

 

Four water based and two solvent based wood 
stains (dark and clear) were developed and 
tested 

 
Top coast water based wood stain  

                        % Weight 
 
Neopac E- 140 (40%) (DSM NEORESINS)                 70.0 
Demineralized water                   18.15 
Texanol  (EASTMAN)          0.8 
Ethyldiglicol            1.5 
Dehydran 1293 (COGNIS)         0.5 
IPCB (HALLOCHEN)                      0.25 
Tego Phobe 6500 (TEGO)          1.0 
Tego Twin 4000 (TEGO)          0.5 
Luconyl 2817 (BASF)                      7.0 
Luconyl 3855 Red  (BASF)          0.3 

 
Neopac E- 140 (40%) ( DSM NEORESINS)                  70.0 
Demineralized water                   18.15 
Texanol  (EASTMAN)          0.8 
Ethyldiglicol            1.5 
Dehydran 1293 (COGNIS)          0.5 
IPCB (HALLOCHEN)                      0.25 
Tego Phobe 6500 (TEGO)           1.0 
Tego Twin 4000 (TEGO)          0.5 
Luconyl 1975 yellow  (BASF)          7.3 
 
Water based acrylic Stain (1K) 
 
Primer 
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Setalux 6773 (NUPLEX RESINS)                  40.0 
Texanol (EASTMAN)           0.5 
Demineralisated water                   38.0 
Rheolate 266 (ELEMENTIS)          0.5 
Tego Twin 4000 (TEGO)          0.5 
Dehydran 1293 (cognis)          0.5 
Indutalc 5 (MIBER)                    10.0 
Kronos 2310 (KRONOS TITAN)                  10.0 
 
Top coat 
Setalux 6768 (NUPLEX RESINS)                  55.0 
Texanol (EASTMAN)           0.5 
Demineralisated water                   21.5 
Tego Twin 4000 (TEGO)         0.5 
Dehydran 1293 (cognis)          0.5 
Acemat TS 100 (DEGUSSA)                     0.5 
Aquatex 270C (MICROPOWDERS)         0.5 
Tego Phobe 1400 (TEGO)          1.0 
Kronos 2310 (KRONOS TITAN)                  20.0 
 
Water based acrylic Stain (2K) 
 
Primer 
Setalux 6773 (NUPLEX RESINS)                  40.0 
Texanol (EASTMAN)           0.5 
Demineralisated water                   38.0 
Rheolate 266 ( ELEMENTIS )         0.5 
Tego Twin 4000 (TEGO)          0.5 
Dehydran 1293 (cognis)          0.5 
Indutalc 5 (MIBER)                    10.0 
Kronos 2310 (KRONOS TITAN)                  10.0 
 
Top coats   
 
Part A 
Setalux 6768 (NUPLEX RESINS)                  55.0 
Texanol (EASTMAN)           0.5 
Demineralisated water                   21.5 
Tego Twin 4000 (TEGO)          0.5 
Dehydran 1293 (cognis)          0.5 
Acemat TS 100 (DEGUSSA)                     0.5 
Aquatex 270C (MICROPOWDERS)         0.5 
Tego Phobe 1400 (TEGO)          1.0 
Kronos 2310 (KRONOS TITAN)                   20.0 
 
Part B (10:1 percent) 
Rhodocoat WT 2102 (RHODIA)         75.0 
Proglide DMM           25.0 
 
Solvent based alkydic wood stains  
 
Synolac 6005 WD 65 (CRAY VALLEY)                  35.0 
White spirit                      53.0 
Cobalt drier (6%) (METALEX)         0.4 
Zirconium drier (12%) (METALEX)         0.4 
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Calcium drier (4%) (METALEX)         2.5 
Troykyd anti-skin ( TROY )          0.2 
Lanco Wax TF 1778 (LANGER)         0.5 
Byk sealclean (BYK Chemie)         1.0 
Timbasol PW008 (ROCKWOOD PIGMENTS)       7.0 
 
Synolac 6005 WD 65 (CRAY VALLEY)                 35.0 
White spirit                     53.0 
Cobalt drier (6%) (METALEX)         0.4 
Zirconium drier (12%) (METALEX)         0.4 
Calcium drier (4%) (METALEX)         2.5 
Troykyd anti-skin ( TROY )          0.2 
Lanco Wax TF 1778 (LANGER)         0.5 
Byk sealclean (BYK Chemie)         1.0 
Timbasol PW009 (ROCKWOOD PIGMENTS)       7.0 
 

S1.2.4.2 Paints 
 

                   
   
One solvent based and one water based paints were developed for each colour. 
 
Solvent based polyurethanic paint (2K) 
 
Part A 
Desmophen 651 (BAYER)                   36.4 
Bentone 38            1.5 
Methoxy propyl acetate                   24.0 
Butyl acetate/Xylene (1:1)                  13.6 
Baysilone OL 17 (10% Butyl acetate) (BORCHERS)      1.5 
Acronal 4L (10% Butyl acetate) (BASF)        1.5 
Byk seal clean (BYK CHEMIE)         1.5 
Kronos 2310 (KRONOS TITAN)                  20.0 
 
Part B (2:1 percent) 
Desmodur N75                    50.0 
Xylene                     25.0 
Methoxy propyl acetate                   25.0 
 
Solvent based alkyd white paint  
 
Synolac 6005 WD 65 (CRAY VALLEY)                 32.0 
White spirit                     48.0 
Cobalt drier (6%) (METALEX)                    0.4 
Zirconium drier (12%) (METALEX)         0.4 
Calcium drier (4%) (METALEX)         2.5 
Troykyd anti-skin ( TROY )          0.2 
Lanco Wax TF 1778 (LANGER)         0.5 
Byk sealclean (BYK Chemie)         1.0 
Kronos 2310 (KRONOS TITAN)                  15.0 
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Solvent based alkyd green paint  
 
Synolac 6005 WD 65 (CRAY VALLEY)                 35.9 
White spirit                     55.0 
Cobalt drier (6%) (METALEX)         0.4 
Zirconium drier (12%) (METALEX)         0.4 
Calcium drier (4%) (METALEX)         2.5 
Troykyd anti-skin ( TROY )          0.2 
Lanco Wax TF 1778 (LANGER)         0.5 
Byk sealclean (BYK Chemie)         1.0 
Sikoflush Yellow L 1916 (ROCKWOOD PIGMENTS)      2.0 
Sikoflush Green  8730 (ROCKWOOD PIGMENTS)                  2.0 
Sikoflush Black 0063 (ROCKWOOD PIGMENTS)       0.1 
 
Solvent based alkyd red paint  
Synolac 6005 WD 65 (CRAY VALLEY)                 36.0 
White spirit                     55.0 
Cobalt drier (6%) (METALEX)         0.4 
Zirconium drier (12%) (METALEX)         0.4 
Calcium drier (4%) (METALEX)         2.5 
Troykyd anti-skin ( TROY )          0.2 
Lanco Wax TF 1778 (LANGER)         0.5 
Byk sealclean (BYK Chemie)         1.0 
Sikoflush Red 3855 (ROCKWOOD PIGMENTS)      4.0 
 
Water based white paint  
 
Neopac E- 140 (40%) ( DSM NEORESINS)                65.0 
Demineralized water                  15.45 
Texanol  (EASTMAN)          0.8 
Ethyldiglicol            1.5 
Dehydran 1293 (COGNIS)          0.5 
IPCB (HALLOCHEN)                      0.25 
Tego Phobe 6500 (TEGO)          1.0 
Tego Twin 4000 (TEGO)          0.5 
Luconyl blanco 0022 (BASF)                   15.0 
 
Water based green paint  
 
Neopac E- 140 (40%) ( DSM NEORESINS)                  70.0 
Demineralized water                    21.35 
Texanol  (EASTMAN)          0.8 
Ethyldiglicol            1.5 
Dehydran 1293 (COGNIS)          0.5 
IPCB (HALLOCHEN)                      0.25 
Tego Phobe 6500 (TEGO)          1.0 
Tego Twin 4000 (TEGO)          0.5 
Luconyl Yellow 1955 (BASF)                     2.0 
Luconyl Green 8730 (BASF)          2.0 
Luconyl Black 0066 (BASF)          0.1 
 
Water based red paint  
 
Neopac E- 140 (40%) ( DSM NEORESINS)                 70.0 
Demineralized water                   21.45 

CONFIDENTIAL DOCUMENT                                                                                                       Page 22 of 32 
 



SURFASAM 012467 / End of Project activity  

Texanol  (EASTMAN)          0.8 
Ethyldiglicol            1.5 
Dehydran 1293 (COGNIS)          0.5 
IPCB (HALLOCHEN)                      0.25 
Tego Phobe 6500 (TEGO)          1.0 
Tego Twin 4000 (TEGO)          0.5 
Luconyl rojo 3855 (BASF)          4.0 
 
Both wood stains and paints have undergone artificial weathering tests according to EN ISO 11507 
(UVB-313). The overall results are quite satisfactory as it can be seen in the pictures below.  
Solvent based paint samples after 500 hours exposure 

  

Unexposed area 

Unexposed area 

Solvent based paint samples after 500 hours exposure 

 
Unexposed area 

Water based wood stains after 500 hours exposure 

Unexposed area 

 
Solvent based wood stains after 500 hours exposure 

 

Unexposed area 
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S1.2.5 -  Major conclusions of the project  
 
The best product for the protection of wood in order to reach Use Class 4 is pure ASABO. 
ASABO is a formulation obtained by reaction of maleic anhydride and butyl esters of 
rapeseed oil. The major component is ASABu: Succinic anhydride of butyl oleate. 
 
The best protection of wood (e.g. the optimum chemical grafting of the ASABO molecule 
onto the cell wall) is obtained with hot temperature reaction from 140 to 170°C. 
 
The impregnation of wood with ASABO can be run with industrial autoclave providing that 
the impregnation system is adapted to handle such high temperature, inside and outside the 
autoclave (storage and circulation of the product). 
 
All wood species (major species used in Europe) can be treated with ASABO. There is no 
major altering of the aspect, dimensional characteristics and mechanical properties, except 
the resistance to rupture which is lower than untreated wood. The average retention loads 
(including both the sapwood and hardwood sections) recorded during the industrial tests 
varied from 150 to 250 kg/m3.  
 
The ASABO eco-toxicity is nil for OECD Chemical testing 202 (Daphnia) & 203 (Fish) and low 
for OECD Chemical testing 201 (Alga).  
 
Wood laboratory samples impregnated with ASABO demonstrated effective protection 
against biological predators from a certain amount of retention. The retention load to achieve 
Use Class 4 protection as effective as with current biocides is high. Further durability tests 
under field conditions will be necessary to validate the true value of retention loads effective 
for the different species against soft rotting (Use Class 4 specific predator). 
 
Several surface coating formulations for wood stains (dark & clear) and paints (white, red & 
green) are ready for application on wood treated with ASABO. Solvent based surface 
coatings will be directly applicable on dry surfaces. Whereas water based surface coatings 
will require a primer and a top coat. 
 
Further durability tests under real conditions in the field will be necessary to finish 
evaluating the performances of the new impregnation process and surface coatings. 
 
The new impregnation process is much more expensive than the current protection obtained 
with biocides like creosote. Further industrial testing will be necessary to optimize 
(minimize) the retention loads of the products in the different species in order to lower the 
costs as much as possible. 
 
S1.2.6 -  Major problem encountered during the last period 
 
No major problem was encountered in terms of technical barrier, so none of the planned 
contingencies was implemented.  
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Section 2 – Workpackage progress of the period 

S2.1 – WP4 
 
Workpackage number  WP4 Start date or starting event: 

Actual duration: 
M19 
6 months 

Partner involved Mainly CIDEMCO 
 
Objectives  
 
Production of wood samples treated with SURFASAM for the biological and physico-chemical tests 
 
 
Progress towards objectives 
 
Task 43 SURFASAM treatment at semi-industrial scale 
 
Rather than a costly treatment at industrial scale (as performed in WP7), a final optimization of the 
impregnation process parameters prior to the scaling up at industrial level was performed in the 
laboratory. 
 
Deviations from the project workprogramme 
No major deviation 
 
 
Deliverables  D11 to D12 
 
D8 and D9 ready.  
 
 
Milestones and assessments: ML2 at M24 
No milestone is WP4 
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S2.2 – WP5 
 
Workpackage number  WP5 Start date or starting event: 

Actual duration: 
M21 
15 months 

Partner involved Mainly CIDEMCO 
 
Objectives  
Assessment of SURFASAM efficiency against biological predators (wood destroying organisms) 
according to standardised tests for Risk class 4. 
Determination of the eco-toxicological parameters of SURFASAM treated wood. 
Characterization of functional properties of the SURFASAM treatment (coating onto ASAM treated 
wood) and behavior after weathering cycles.
 
Progress towards objectives 
 
Task 51Biological tests 
 
All biological tests completedas per the initial work plan, including additional screening test for EN 
807 Use Class 4 to help defining the best ASA. 
 
Task 52 Eco-toxicological tests 
 
All tests completed as per the initial work plan, including one additional test on earthworm. 
 
Task 53 Performance and durability tests 
 
All tests completed as per the initial work plan except the natural weathering which does not 
require much efforts but take a long time. 
 
Task 54 Combustion tests 
 
The test was fully completed. 
 
Deviations from the project workprogramme 
No deviation from the second period updated workprogramme. 
 
 
Deliverables  D13 
Ready 
 
 
Milestones and assessments: ML3 at M36 
 
Impregnation with ASABO can reach Use Class 4 at high impregnation level (under laboratory 
conditions similar to the use of biocides). 
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S2.3 - WP7 
 
Workpackage number  WP7 Start date or starting event: 

Actual duration: 
M31 
6 months 

Partner involved RTD performers and IAGs 
 
Objectives  
Scale up the new processes with production trials at semi-industrial scale by the SME partners of 
the SME core group. 
Define and analyze the whole production chain from the supply of the raw materials, through the 
first transformation level until the treatment of wood. 
Assess the cost-effectiveness of the new technology, taking into account energy and 
environmental balances along the whole production chain, and definition of the best applications 
likely to penetrate first into the market. 
Assess the contribution to current standards and to the supply of scientific bases for new 
standards. 
 
Progress towards objectives 
 
Task 71 Scaling up of SURFASAM to semi-industrial scale 
 
All the worked planned in the initial work plan was performed except the 2 biological tests on 
industrial wood samples and the durability tests in ground contact. 
 
Task 72 Definition and analysis of the whole production chain 
 
All the work planned in the initial work plan was performed. The current industrial producer of 
ASABO, the French company NOVANCE was involved in the discussion with the associations 
about the supply of ASABO in the different countries of interest. 
 
Task 73 Assessment of the cost effectiveness of the new technology 
 
All the work planned in the initial work plan was performed. Again NOVANCE was involved in the 
determination of the ASABO sales price and the impregnation cost at industrial scale was derived 
from the industrial tests performed in Glovelier at Corbats’s. 
 
Task 74 Assessment of the contribution to standards 
 
The EC DG Enterprise and Environment were contacted and informed about the results of 
SURFASAM by the co-ordinator. Both DGs are much interested by the results of the project and 
the perspectives of a “greener” alternative to the current biocides. Unfortunately, no meeting was 
possible within the project timeframe. The co-ordinator is pending from the new meeting agenda 
about the biocides” topic in Bruxelles. 
 
Deviations from the project workprogramme 
No deviation except additional delays, mainly from the production of the high volumes of ASABO. 
 
 
Deliverables   
D15 and D16 ready 
 
 
Milestones and assessments:  
No milestone 
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S2.4 – WP8 
 
Workpackage number  WP8 Start date or starting event: 

Actual duration: 
M36 
4 months 

Partner involved RTD performers and IAGs 
 
Objectives  
Expand the knowledge base of the communities of SMEs represented by  the associations and 
core group of SMEs, by the presentation of the results of the project and their impact in term of 
competitiveness, safety, health and environment.
 
Progress towards objectives 
 
Task 81 Training to trainers 
 
All the work was performed as planned in the initial work plan. The training to trainers workshop 
was run in Glovelier Switzerland at Corbat’s during the 2nd industrial tests cession.  
 
Task 82 Training to a large population of SMEs members of the IAGS and the SME core 
group 
 
All the work was performed as planned in the initial work plan. Each IAGs has organized its own 
internal training about the results of the SURFASAM with the help of the training document issued 
by the co-ordinator.  
 
Deviations from the project workprogramme 
No deviation from the second period except additional delays resulting from the delays of the 
industrial tests. A four months extension of the Contract was requested and obtained to be able to 
run WP8 within the project timeframe. 
 
  
 
Deliverables   
D17, D18 and D19 ready 
 
 
Milestones and assessments:  
No milestone 
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S2.5 – Status of the deliverables 
 
Deliver

able 
No 

Deliverable name WP 
n° 

Date 
due

 

Actual 
date 

Indicative 
pm 

 

Used 
pm 

 

Lead 
contractor 

D1 
 

D2 
 
 

D3 
 

D4 

Selection of wood 
species report  
Samples of wood 
pieces from the 
industrial partners 
Samples of wood 
treated with ASAM  
Assessment of 
ASAM impregnation 
and selection of final 
wood species report. 

WP1 M3 M3 23.9 24.2 SFIF 

D5 
 
 

D6 
 
 

D7 

Samples of new 
ASAM formulations 
to be used in WP4. 
Samples of wood 
treated with the new 
ASAM formulations. 
Results of the 
experimental plan 
and impregnation 
tests at laboratory 
scale. 

WP2 M15 M22 44.0 51.2 INPT 

D8 
 
 
 
 
 
 
 

D9 
 
 
 
 
 
 
 

D10 

Samples of wood 
treated with the new 
surface coating (with, 
without ASAM) in at 
least a low 
impregnable specie 
and a very adequate 
highly one 
Results of the 
experimental plan for 
the formulation of 
new surface coating, 
including selection of 
raw materials and the 
characterisation of 
the samples.  
Samples of products 
to be used in WP4. 

WP3 M15 M25 
 
 
 
 
 
 
 

M25 
 
 
 
 
 
 
 

M25 

36.0 36.2 CIDEMCO 
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D11 
 
 
 

D12 

Samples of wood 
treated with 
SURFASAM for the 
tests in WP5. 
Application of 
SURFASAM at 
laboratory scale, 
report including 
specifications/recom
mendations that will 
used for the scale-up 
of the processes at 
semi-industrial 
scales. 
 

WP4 M21 M27 
 
 
 

M27 

52.2 48.4 INPT 

D13 Results of the tests WP5 M24 M36 37.0 39.0 CIDEMCO 
D14 Innovation related 

activities results 
WP6 M36 M40 27.1 36.7 OCBF 

D15 
 

D16 

Results of the taking 
up actions and 
workshops 
Samples of wood 
treated with 
SURFASAM at 
industrial scale 

WP7 M27 M36 32.9 51.7 LAISTER 

D17 
 

D18 
 
 

D19 

Training workshop 
documentation  
Minutes of the 
training to trainers 
workshop 
Minutes of the 
training seminar 
(theory and 
practices) to the SME 
beneficiaries 

WP8 M36 M40 42.5 19.9 SAVIASTUR 

S2.6 – Status of the milestones 
 

Milestone 
n° 

Milestone name WP n° Date due Actual 
forecast date 

Lead 
contractor 

ML1 Assessment of the best ASAM 
formulation(s) and impregnation 
parameters that allow penetration 
into the cell wall and should 
reach Risk class 4 protection 
specifications. 
 

WP2 M15 M19 INPT 

ML2 Assessment of the performances 
of the new surface coating.  

WP3 M15 M25 INPT 

ML3 Assessment of the performances 
of SURFASAM with regards to 
Use Classe 4 

WP5 M24 M36 CIDEMCO 
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Section 3 – Consortium management 
 

S3.1 – Consortium management tasks 
 
Workpackage 
number  

WP9 Start date or starting event: 
Duration: 

M0 
40 months 

Partner involved Steering committee INPT, CIDEMCO, all IAGs, FF, AMATEX, OLEOBOIS 
 
Objectives  
 
Ensure a smooth and efficient co-ordination and overall management of the project, in order to 
optimise the achievement of the desired objectives within the time schedule and allocated 
resources. 
 
 
Progress towards objectives 
 
All the tasks were performed as planned. 
 
Progress review meetings were run at M30 and M40 (instead of M36 due to the project 4 months 
extension). 
 
Minutes of meetings were issued and sent to the partners and the EC (CIRCA web site). 
 
All deliverables sent the EC on the Circa web site. 
 
End of project reports sent to the EC on the Circa web site and on CD ROM. 
 
All the deliverables of the project sent to the EC (in 2 copies) on a CD ROM. 
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Deliverable 
No 

Deliverable 
name 

WP n° Date 
due

 

Actual 
forecast 

date 

Indicative 
pm 

Used 
pm 

Lead 
contractor 

D20 
 
 

D21 
D22 
D23 
D24 
D25 

 
 

D26 
 
 

D27 
D28 
D29 

 
 

D30 
D31 

 
 

D32 
 
 
 

D33 
 
 
 

D34 
D35 

 
D36 

Minutes of the 
Kick-off meeting 

 
Minutes of the 

progress 
meetings 

 
 
 

Project 
Presentation 

 
Publishable 

project 
summaries 

 
Periodic 

technical and 
financial reports 

 
End of project 
technical and 

financial reports 
 

Plan for using & 
disseminating 

knowledge 
 
 

6 month interim 
technical report 

 
Mid-term review 

report 

WP9 M1 
 
 

M6 
M12 
M18 
M24 
M30 

 
 

M6 
 
 

M12 
M24 
M36 

 
 

M12 
M24 

 
 
 

M36 
 
 

M36 
 
 
 

M6 
M30 

 
M18 

M1 
 
 

M6 
M12 
M18 
M24 
M30 

 
 

M6 
 
 

M12 
M24 
M36 

 
 

M12 
M24 

 
 
 

M40 
 
 

M40 
 
 
 

M6 
- 
 
- 

4.5 18.9 INPT 

 

S3.2 – Contractors 
 
One new amendment to the Contract for a 4 month extension  and consequent modification of the 
Annex I, issued by the EC on the 9th of January 2008. 
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