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BIOMASS AS RAW MATERIAL
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FROM FOREST RESIDUES TO BIO-OIL
AN ADVANCED CHEMICAL AND ENERGY CARRIERS 
PLATFORM

GATHERING RESIDUES LIQUEFACTION SEPARATION USE

THE OVERALL PROCESS
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BIOMASS LIQUEFACTION

• SWELLING AGENT

• CATALYST

• SOLVENT

SIMULTANEOUS DEPOLYMERIZATION OF 
CELLULOSES AND LIGNIN



7

BIOMASS LIQUEFACTION
SIMULTANEOUS DEPOLYMERIZATION OF 
CELLULOSES AND LIGNIN

• Pinewood shaves

• Cork Powder and 

granules

• Potato peel

• Carob pod

• Eucalyptus sawdust

• Eucalyptus bark

• Burnt Pinewood

• Poplar

• RDFs

• Swine manure

• Pine nuts husk

• Pine cones

• Almond Husk

• Forest residues

• Cellulose paste

• Stipa tenacissima

• Straws

• Acacia

• Tomato Pomace

• Stipa tenassissima

• Margine

• Olive stones

• Wheat straws

• Acacia

• Pallete residues

• Sludges
• 2EH

• DEG

• Glicerin

• Solketal

• Organic Carbonates

• Glycerol formal

• PTSA

• Sulfuric acid

• AlCl3
• Triflates

• Others

• Conventional heating

• Microwave-assisted

• Ultrasounds-assisted
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• Infrared Spectroscopy (FTIR-ATR)

• Thermogravimetric analysis (TGA)

• Electron microscopy (SEM)

• Mono- and bi-dimensional NMR

• Karl-Fischer

• Molecular Weight (GPC)

• Calorific value (HHV|LHV)

• Ultimate analysis (CHNS/O)

• Gas chromatography (GC-MS)

• Liquid Chromatography (HPLC)

• Acid and hydroxyl value (OH|H)

and more…

CHARACTERIZATION TECNIQUES
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VALOR5

>96% BIO-BASED COMPONENTS

CORK LIQUEFACTION
PRODUCTION OF SUSTAINABLE ADHESIVES FOR CORK
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PU FOAMS FROM LIQUIFIED BIOMASS
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BIOMASS LIQUEFACTION
PILOT PLANT DESIGN AND CONSTRUCTION
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Objective: Development of a bio-binder for road pavement

Bitumen from bio-oil with properties similar to those 

from 35/50 bitumen

SUSTAINABLE BIO-BINDER FOR ROAD PAVEMENT

BITUMEN PRODUCTION FROM BIO-OILS

Parameter

Penetration (0.1mm) 47

Softening Point (⁰C) 90.6
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BIO-OILS AND ORGANIC EXTRACT AS BIO-FUELS
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[1] https://doi.org/10.1007/s10973-011-1604-8.

Parameter Bio-oil FPBO HTLBO

Ti (°C) 213 251

Th (°C) 624 667

Tmax (°C) 244 369

DTGmax

(%min-1)
18.21 7.89

DTGmean(%

min-1)
4.53 4.20

S (%2 °K-3 

min-2) x 10-7
3.89 1.28

Diesel/Bio-oil emulsions

MAPPING, IDENTIFICATION AND 
VALORIZATION OF BIOMASS
DEVELOPMENT OF FUEL MAPS FOR FOREST MANAGEMENT AND VALORIZATION



CAROB POD WASTES

BHT – butylated hydroxytolune

GA – Gallic acid

AA – Antioxidant activity

TPC – Total phenolic content
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SUSTAINABLE PLASTICS
BIO-POLYMERS PRODUCTION AND SUSTAINABLE ADDITIVES

Fructose (9.57 mg/mL)

Glucose (8.72 mg/mL)

Sucrose (3.96 mg/mL)

Xylose (2.65 mg/mL)

Trehalose (1.26 mg/mL)
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SUSTAINABLE PLASTICS
BIO-POLYMERS PRODUCTION AND SUSTAINABLE ADDITIVES

Bacteria Carbon source CDW (g/L)

Pseudomonas 

chlororaphis
DSM 19603

Sugar mixture 3.58

Aqueous extract 3.52

Pseudomonas 

resinovorans
NRRL B-2649

Sugar mixture 2.21

Aqueous extract 4.20

Pseudomonas 
putida DSMZ 6125

Sugar mixture 1.78

Aqueous extract 3.19

Cell dry weight
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Weight (%)

C H O

Pyrolitic Heavy oil 46.3 5.48 48.19

Pyrolitic Light oil 39.59 7.09 53.32

HTL Heavy oil 60.03 5.55 34.42

HTL Light oil 45.92 6.31 47.76

Bio-oil 69.8 12.65 17.55

STEAM REFORMING OF BIO-OILS
PRODUCTION OF HYDROGEN-ENRICHED GASEOUS STREAMS 
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Burnt wood liquefaction
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Alternative solvents
PINEWOOD SHAVES

90 min, 3% w/w cat, 160ºC
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