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Wood products, green resins and chemicals
   a new wave of doing things

March 4, 2026 ς 9.15 CET
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8:45-9:15 ς Arrival

9:15-9:30 Welcome and keynote ς Unlocking Biomass through Fast Pyrolysis ς BTG

9:30-10:15 Sustainable Materials for the Modern Construction Sector
Engineered Wood Panels (Plywood and MDF)   -   FORESA Technologies
Modified wood products for outdoor applications  -  FORECO and INNORENEW

10:15-10:30 Coffee break

10:30 -11:00 Innovative green chemicals
 Innovative green chemicals in polyurethanes ς AEP Polymers
 Innovative green chemicals - Furanic derivatives  - TFC

11:00-11:30 Open discussion and Q&A

End of On-line event

11:30 Visit to the demo structure and products showcase

Wood products, green resins and chemicals
   a new wave of doing things
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Overall Objective

Transformation of existing fossil-based manufacturing lines into new bio-based manufacturing lines. The bio-based 

products must exhibit similar, or better, mechanical, physical, and chemical properties compared to the existing 

products, and must be non-toxic and recyclable. 
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Background NewWave Thermo Chemical 
CǊŀŎǘƛƻƴŀǘƛƻƴ ό¢/CύΥ άŀƴ 

innovative, disruptive two-
step conversion process to 
transform different bio-

resources into sustainable 
Ǌŀǿ ƳŀǘŜǊƛŀƭǎέΦ

1. Sustainable biomass residues 
are converted by fast pyrolysis 
into a liquid Fast Pyrolysis Bio-Oil 
(FPBO).

2. The FPBO is fractionated -based 
on chemical functionality- by 
liquid-liquid extraction yielding a 
reactive lignin fraction and a 
sugar-rich fraction, both being 
excellent starting materials to 
produce sustainable, bio-based 
chemicals & materials. 

ÅNewWave uses ThermoChemical Fractionation as 

starting point.

Solid Lignin

Liquid Lignin

Sugars
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1. Fast pyrolysis

Thermal depolymerisation of organic material in absence of oxygen

Main product: liquid bio-oil (FPBO).

Typical Process conditions

o  T = 400 - 600 °C

o  P = atmospheric

Fast Pyrolysis is commercially available  (www.btg-bioliquids.com)

Standardized design ςcapacity 5 t/h dry biomass

Delivery of turn-key plants

FPBO Production plants

FPBO

http://www.btg-bioliquids.com/
http://www.btg-bioliquids.com/
http://www.btg-bioliquids.com/
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2. FPBO Fractionation

Key biomass functionalities retained in the pyrolysis oil!

Fractionation process based on liquid-liquid extraction enabling separation on basis of functionality!

Each fraction is used directly as raw material in bio-based products or a starting point for further dedicated 

(electro)-chemical, catalytic or biotechnological conversion. 

Biomass Pyrolysis Liquid

Hemi-cellulose

Cellulose

Lignin

Extractives

Acids, Ketones, 

Aldehydes

Carbohydrates - sugars

Pyrolytic Lignin

Extractives

Pyrolytic fractions

Pyrolytic Lignin
(Partly) depolymerized lignin

Pyrolytic Sugars
Oligomers, anhydrosugars,..

Extractives
(rosins, fatty acids, tannins)

FractionationPyrolysis

Pyroligneous  Acid
Acetic acid, formic acid, ..
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2. Liquid-Liquid extraction of FPBO



o Demo-plant for FPBO fractionation is 
operational

o Based on liquid-liquid extraction of the 
whole oil

o Products are: pyrolytic lignin, pyrolytic 
sugars (& pyrolytic extractives)

o Proven capacity ~120 kg/h FPBO feed

o REACH registration filed for P.lignin and 
p.sugars (1-10 t/h)

CAS numbers
Pyrolytic sugars: 2414605-13-1
Pyrolytic lignin: 2411004-28-7
Solid Pyrolytic Lignin: 2411004-20-9

FPBO 
Fractionation 

Pilot Plant
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Scaling-up & Value chain demonstration 

Webinar: https://www.newwave-horizon.eu/news/fast-pyrolysis-unlocking-
new-opportunities-for-biobased-materials/     (see NewWave site)

Status FPBO Fractionation:

Fractionation proven by BTG on pilot-scale 

(120 kg/h FPBO feed)

Technology License with BTG Bioliquids on 

implementing technology;

5ŜǎƛƎƴ ƻŦ м ǘκƘ ŦŜŜŘ ŎƻƳǇƭŜǘŜŘ    мΣллл -

1,500 t solid pyrolytic lignin/year;

1ϲDemonstration plant foreseen for 2026-

2027 by Aurora Renewable Chemicals.

https://www.newwave-horizon.eu/news/fast-pyrolysis-unlocking-new-opportunities-for-biobased-materials/
https://www.newwave-horizon.eu/news/fast-pyrolysis-unlocking-new-opportunities-for-biobased-materials/
https://www.newwave-horizon.eu/news/fast-pyrolysis-unlocking-new-opportunities-for-biobased-materials/
https://www.newwave-horizon.eu/news/fast-pyrolysis-unlocking-new-opportunities-for-biobased-materials/
https://www.newwave-horizon.eu/news/fast-pyrolysis-unlocking-new-opportunities-for-biobased-materials/
https://www.newwave-horizon.eu/news/fast-pyrolysis-unlocking-new-opportunities-for-biobased-materials/
https://www.newwave-horizon.eu/news/fast-pyrolysis-unlocking-new-opportunities-for-biobased-materials/
https://www.newwave-horizon.eu/news/fast-pyrolysis-unlocking-new-opportunities-for-biobased-materials/
https://www.newwave-horizon.eu/news/fast-pyrolysis-unlocking-new-opportunities-for-biobased-materials/
https://www.newwave-horizon.eu/news/fast-pyrolysis-unlocking-new-opportunities-for-biobased-materials/
https://www.newwave-horizon.eu/news/fast-pyrolysis-unlocking-new-opportunities-for-biobased-materials/
https://www.newwave-horizon.eu/news/fast-pyrolysis-unlocking-new-opportunities-for-biobased-materials/
https://www.newwave-horizon.eu/news/fast-pyrolysis-unlocking-new-opportunities-for-biobased-materials/
https://www.newwave-horizon.eu/news/fast-pyrolysis-unlocking-new-opportunities-for-biobased-materials/
https://www.newwave-horizon.eu/news/fast-pyrolysis-unlocking-new-opportunities-for-biobased-materials/
https://www.newwave-horizon.eu/news/fast-pyrolysis-unlocking-new-opportunities-for-biobased-materials/
https://www.newwave-horizon.eu/news/fast-pyrolysis-unlocking-new-opportunities-for-biobased-materials/
https://www.newwave-horizon.eu/news/fast-pyrolysis-unlocking-new-opportunities-for-biobased-materials/
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NewWave approach

Circular i ty Circular i ty

Waste Water  
t reatment

Waste Water  
t reatment

Biogas Biogas
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8:45-9:15 ς Arrival

9:15-9:30 Welcome and keynote ς Unlocking Biomass through Fast Pyrolysis ς BTG

9:30-10:15 Sustainable Materials for the Modern Construction Sector
Engineered Wood Panels (Plywood and MDF)   -   FORESA Technologies
Modified wood products for outdoor applications  -  FORECO and INNORENEW

10:15-10:30 Coffee break

10:30 -11:00 Innovative green chemicals
 Innovative green chemicals in polyurethanes ς AEP Polymers
 Innovative green chemicals - Furanic derivatives  - TFC

11:00-11:30 Open discussion and Q&A

End of On-line event

11:30 Visit to the demo structure and products showcase

Wood products, green resins and chemicals
   a new wave of doing things



¢Ƙƛǎ ǇǊƻƧŜŎǘ Ƙŀǎ ǊŜŎŜƛǾŜŘ ŦǳƴŘƛƴƎ ŦǊƻƳ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴΩǎ IƻǊƛȊƻƴ нлнл wŜǎŜŀǊŎƘ 

and Innovation Programme under Grant Agreement No. 101058369.

04th March 2026

Wood products, green resins 
and chemicals

a new wave of doing things
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Our history
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Methanol

Urea

Melamine

Phenol

VAM

Paraffin / Oil

Natural raw material

Other raw material

UF Concentrated

Adblue

NOX scavenger

UF+MF+UFM Resins 

PF concentrated

Resinas PF+PUF

Vynilic emulsion

Resina de PVAc

Emulsión Parafina / aceite

BIO-Emulsion

BIO-Adhesives

Aditives

Pharmaceutical industry and varnishes

Resin producers

Environmental applications

Board sector, Paper, Cork, Casting, varnishes

Resin producers

Board sector, Casting, Isolation, 

Dust & Erosion Control, Soil & Slope Stabilization

Honeycomb, Furniture, Decoration

Board sector, construction, isolation

Isolation, Board sector 

Isolation, Board sector

Formaldehyde

Solutions
Urea

Our background
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Objetive: Obtain products in a sustainable way, replacing raw materials of fossil origin with other renewable natural resources and different 
sources of Waste Materials.

From waste from the 
Agroforestry Sector

From Vegetables, Proteins, 
Fats and Sugars

Resin based on biomas

Vegetable origen resin

Resin based on Protein

Water-repellent emulsion
basedon vegetablefats

LIGNATURE

PINATURE

FORSOY

BIOWAX

Naturally originated solutions



¢Ƙƛǎ ǇǊƻƧŜŎǘ Ƙŀǎ ǊŜŎŜƛǾŜŘ ŦǳƴŘƛƴƎ ŦǊƻƳ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴΩǎ IƻǊƛȊƻƴ нлнл wŜǎŜŀǊŎƘ 

and Innovation Programme under Grant Agreement No. 101058369.

Manufacturing for engineered 
Wood panels



WP5 Objectives and overview

ÅDesign, production, testing and up-scaling of added value green plywood resins based on pyrolytic lignin

ÅApplication of (high content) the modified lignin fraction un plywood and MDF production

ÅDevelopment of a fully sustainable MDF and/or plywood product

ÅProduction of large quantities of selected material for demonstration activities

WP5 
YEAR 1 YEAR 2 YEAR 3 YEAR 4

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

Task 5.1

Task 5.2

Task 5.3

Task 5.4

Task 5.5

Task 5.6

Task 5.7

MS5 (FSA, M45): 
100%Biobased resin 

produced

D5.2 (FSA, M24): 
Development of new plywood resins

D5.1  (FSA, M12): 
Development of new plywood resins

D5.3 (FSA, M24): 
Sample manufactured with green resin

D5.4 (FSA, M45): 
Final report new green resins

D5.5 (FSA, M24): 
LCA/LCC data

D5.6 (FSA, M36): 
LCA/LCC data

D5.7 (RuG,M27): 
Conversion MṔs to 

phenol &cresol

D5.7 (RuG,M42): 
Conversion MṔs to 

phenol &cresol



ÅStandard Resin

ÅPhenol replacement

WP5 path way

FORMALDEHYDEPYROLYTIC LIGNIN

+  BASE

POLYMER

+
FREE PHENOL

FREE 

FORMALDEHYDE

+

+

FORMALDEHYDEPHENOL

+  BASE

POLYMER

+
FREE PHENOL

FREE 

FORMALDEHYDE

+

+
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WP5: Manufacturing line for engineered wood panels
Pilotplant productionof selectedmaterial

TEMPERATURE: 120ºC

DOSAGE: 250g/m2

CUREFACTOR: 2 min/mm

PLYWOOD PANNELS

Ligninused: BTGNWSPL3

Replaced: 50%

CONDITIONS

Average fv 

resistance (N/mm2)
Average breakage rate

лΣн Җ ŦǾ Җ лΣпҗ ул

лΣп Җ ŦǾ Җ лΣсҗсл

лΣс Җ ŦǾ Җ мΣлҗпл

мΣл Җ ŦǾNot expecifications

Particle board
2 min/mm

Line 1 Line2

CLASS 1 Treatment

ȄɎόt[¸²hh5ύ 1,26 1,31

CLASS 2 Treatment

ȄɎόt[¸²hh5ύ 1,01 1,12

Å ForesaTechproduced16plywoodpanels(50cmx 50cmeach).

Å Thepanelswere shippedto InnoRenewfor testing during demo

activitiesSub-task3.5 and8.4

ForInnoRenew

Values of reference: EN 314



WP5: Manufacturing line for engineered wood panels

TEMPERATURE: 220ºC

PERCENTAGEOFRESINUSED: 18%

CUREFACTOR: 22s/mm

MDF PANNELS

Ligninused: BTGNWSPL3

Replaced: 25%.

CONDITIONS

ForInnoRenew

Å ForesaTechproduced16MDFpanels(50cmx 50cmeach).

Å The panelswere shippedto InnoRenewfor testing during demo activitiesSub-task 3.5

and8.4

Pilotplant productionof selectedmaterial

Particle board
Density 

(Kg/m3)

IB 

(N/mm2)
Swelling 

24 h (%)

Dry environment

ȄɎόa5Cύ 704 0,56 3,83

Wet environment: After Boil test

ȄɎόa5Cύ 756 0,31 7,12

Property
Thickness ranges

>12 at 19

Dry environment

Swellingin thinckness24h 12%

Internal Bond 0.55N/mm2

Wet environment: After Boil test

Swellingin thinckness24h 8 %

Internal Bond 0.12 N/mm2

Values of reference: EN 319



WP5 path way

ÅPhenol and Formaldehyde replacement

Polymer 

GREEN RESIN

CRESOL

HMF

POLYMER

PYROLYTIC LIGNIN

HMF

+  BASE POLYMER

+  BASE+

+
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WP5: Manufacturing line for engineered wood panels
Developmentof a fully GREENRESIN

Phenol Replacement

Pyrolytic Lignin: SPL1; SPL2; MP; LP Blended phenol (CRESOL)

Providedby BTG

Startingwith 4 different lignin

Developmentof SPL3 Lignin: A new lignin, designatedas

SPL3, wasdevelopedas a combinationof SPL1 and SPL2

lignins

Optimal Performance: SPL3 lignin was selected for the

final phasesof the projectҦ the best performanceand

resultsacrossthe variousresinformulations

Provided by BTG

Sample C % H % Ni % FP,%

CRESOL 72,8% 8,27% - 5,08



WP5: Manufacturing line for engineered wood panels
Developmentof a fully GREENRESIN

Formaldehyde Replacement 

Hydroxymethylfurfural (HMF) 2,5 Difurylfurfural  (DFF)

Provided by BTG

Alternative to HMF 

- To try to reduce the drastic conditions to produce HMF resins 

Not initially contemplated in the project scope

{ƻƭƛŘ Ǌŀǿ ƳŀǘŜǊƛŀƭ  Ҧ [ƻǿ ǎƻƭǳōƛƭƛǘȅ

Started with HMF commercial

HMF Provided by TransFuranChemicals

Renewable source

Lower toxicity
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WP5: Manufacturing line for engineered wood panels
Developmentof a fully sustainableGreenResin

Phenol = Cresol; Formaldehyde = HMF

RESULTS
HMF

Substituted

Lignin

Substituted

ʹΣ Ŏt 

(25ºC)

ˊΣ g/cm3 

(25ºC)

pH 

(25°C)

H t, min SC, % FF,% FP,%

ȄɎό9лύ 0% 0% 267 1.198 10.5 19 49.8 0.05 2.09

ȄɎόa5CπIaCπ/ǊŜǎƻƭύ100% 100% 415 1.204 11.4 >130 66,8 - 1,38

RESIN PRODUCTION

Processes

Recipemodification

- Increase the pH respect to standard
recipe

- Temperatureasstandardprocess

- Processingtime asstandardprocess

Finalresin

- Viscosityachievewith standards

- Very low reactivity Ҧ rheological
analysis demonstrated that the resin
doesnot cure,whichmakesit unsuitable
for panelproduction.

RESULTS Mn (Da) Mw (Da) MP (Da)

ȄɎόa5Cπ9лύ 5055 591082 349495

Cresol sample 40 119 146

ȄɎόa5CπIaCπ/ǊŜǎƻƭύ 47 151 143

RHEOMETER

DSC

GPC
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WP5: Manufacturing line for engineered wood panels

CHARACTERIZATION

RESULTS
HMF 

Substituted

Lignin 

Substituted

ʹΣ Ŏt 

(25ºC)

ˊΣ 

g/cm3 

(25ºC)

pH 

(25°C)

H t, min SC, % FF,% FP,%

ȄɎό9лύ 0% 0% 267 1,198 10,55 19 49,8 0.05 2.09

ȄɎόa5CπIaCπ99пύ 100% 100% 381 1,203 11,04 138 52 - -

Processes

Recipemodification

- Increasetemperature

- Upto 95ºC

- Long-lastingmanufacturingprocess

- Polymerizationtime 6h

Finalresin

- Viscosityachievewith standards

- Lowerreactivity

RESIN PRODUCTION

Developmentof a fully sustainableGreenResin
DSC

Phenol = Pyrolytic Lignin (SPL3); Formaldehyde = HMF

RHEOMETER

MDF-E0
MDF-HMF-EE4

RESULTS Mn (Da) Mw (Da) MP (Da)

ȄɎόa5Cπ9лύ 5055 591082 349495

ȄɎόa5CπIaCπ99пύ 3840 178560 186363

GPC
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WP5: Manufacturing line for engineered wood panels
Developmentof a fully sustainableGreenResin

Phenol = Pyrolytic Lignin (SPL3); Formaldehyde = DFF

FORMALDEHYDE ALTERNATIVE

Hydroxymethylfurfural (HMF) 2,5 Difurylfurfural (DFF)

2,5 Difurylfurfural (DFF)

Provided by BTG

Alternative to HMF 

- To try to reduce the drastic conditions for the production 

of HMF resins. 

Not initially contemplated in the project scope

{ƻƭƛŘ Ǌŀǿ ƳŀǘŜǊƛŀƭ  Ҧ [ƻǿ ǎƻƭǳōƛƭƛǘȅ

Process

ExcessivelyhighTª for standardresinmanufacturingprocesses(99ºC)

Monitoring viscosity

- Precipitationgenerationobserved

Theprocessisnot continued

Finalresin

Thefinal resinisnot obtained

DFF-basedresinoptimizationwasnot elaboratedҦNewprojects

RESIN PRODUCTION
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WP5: Manufacturing line for engineered wood panels

CHIPS RADIATA CHIPS MAPLE

Developmentof a fully sustainablePARTICLEBOARDproduct

TEMPERATURE: 220ºC

PERCENTAGEOFRESINUSED: 20%

CUREFACTOR: 25s/mm

PARTICLEBOARDS PANNELS

Greenresinused

Formaldehydereplaced: 100%HMF

Phenolreplaced: 100%LigninBTGNWSPL3

CONDITIONS

Raw Material Issues: Morphology and low

density Ҧ Difficult to achieve a stable board

structure.

CoatingDeficiencies: Thestandardresin content

was insufficient to fully coat the wood particles,

leading to poor uniform ŘƛǎǘǊƛōǳǘƛƻƴҦBroken

particleboard.

Low Reactivity: Thebio-basedresin exhibitedan

excessivelylonghardeningtime (138minutes).

FORECO

Results of Internal bond and Swelling

Particle board
Density 

(Kg/m3)

IB 

(N/mm2)

Swelling 

24 h (%)

ȄɎόtŀǊǘƛŎƭŜōƻŀǊŘπ99пύ 468 0,21 31

Particleboard
Internal bond 

(EN 319) 

Swelling24h 

(EN 317)

P2-Standard furniture җлΣор bκƳƳ2 15-20%

P3-Non structural humid җлΣпр bκƳƳ2 Җмп ҈

P4-Structural dry җлΣпр bκƳƳ2 Җмр ҈

P5-Structural humid җлΣпр bκƳƳ2 Җмл ҈

P6-Heave duty structural җлΣрл bκƳƳ2 Җмр ҈

Values of reference: EN 312



WP5: Manufacturing line for engineered wood panels
CONCLUSION

Green Resin development

Å Phenol= Pyrolytic Lignin (SPL3); Formaldehyde = HMF
 -Long time elaboration process
 -High temperature in polymerization process
 -Lower reactivity
Ҧ unsuitable for industrial process

Å Phenol= Cresol; Formaldehyde = HMF
 -Standard Temperature
 -Standard time in elaboration process
 -No reactivity  (resin does not cure) 
Ҧ unsuitable for panel production

Å Phenol= Pyrolytic Lignin (SPL3); Formaldehyde = DFF
 -Alternative not contemplated in the project scope
 -Poor solubility 
 -Excessively high temperature
 -Precipitation formation
 -Final resin not obtained
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Development a fully sustainable product 

Å Elaboration of Particleboard panels
 -Raw Material Issues: Morphology and low density
 -Coating Deficiencies: The standard resin content was insufficient to fully coat the wood ǇŀǊǘƛŎƭŜǎҦ Broken particleboard 
 -Particleboard does not reach the value of the standard 

Pannels elaboration with resin: Phenol replacement

Å PLY panels
 -Resin used: 50% Lignin SPL3; 100% Formaldehyde
 -Resin whit higher free formaldehyde content: 0,53%
 -Plywood panel successfully meets Class 1 and Class 2 standards
 

Å MDF panels
 -Resin used: 25% Lignin SPL3; 100% Formaldehyde
 -Resin whit higher free formaldehyde content: 1,3%
 -MDF panel successfully meets with standards

SELECTED GREEN RESIN



Thank you! New Wave Project

newwave-horizon.eu

info@newwave-horizon.eu



Grant Agreement No. 101058369. Views and opinions expressed are 
however those of the author(s) only and do not necessarily reflect those of 
the European Union or HADEA. Neither the European Union nor the 
granting authority can be held responsible for them

Modified woodproducts for 
outdoor applications

Anna Sandak & LexKiezebrink

4 March, 2026
NewWavePublic hybridevent & Show
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Why biomaterials?

ά¢ƘŜ муǘƘ ŎŜƴǘǳǊȅ ǿŀǎ ŀōƻǳǘ ōǊƛŎƪΣ 

 the 19th about steel, 

  the 20th about concrete, 

   and the 21st century is 
    ŀōƻǳǘ ǿƻƻŘΦέ

      
   Alex de Rijke 



There are over 60000 different 

wood species, that might be 

used for several applications.
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Diversity of wood


