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Introduction: motivation
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Commercial involvement

Bio-based materials use

Environmental & economic
sustainability

Climate & 
energy 
framework

Introduction: motivation
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Optimization of production of new algae strains and the 
photo-bioreactors

Study and adaptation of separation of algae components 

Reductionof industrialCO2 emissionsup to 65%bymeansof
producinghighadded-valuealgaederivedproducts

Energy balance improvement

Objectives



Algae Biorefineries for Europe – Towards a Sustainable Economy 17-18 October, Brussels

Value chains

Aminoacids production FOOD

LIPIDS>>Diols & diisocyanates =PU PACKAGING
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Consortium

Project coordinator
LCA & regulatory

Surfactants

Algae strains
optimization

Aminoacids

Algae biomass
optimization

Anticorrosive
coatings

Separation 
technologies

Printing 
inks

Trasesterification
Separation

PU
adhesives

Chemical routes Modelling

PU
synthesis

Techno-economical
evaluation

http://www.beckers-bic.com/en/EMEA/


Algae Biorefineries for Europe – Towards a Sustainable Economy 17-18 October, Brussels

WP1. End user requirements

WP2. Algae production optimization

WP3.Photo-bioreactors optimization

WP4.Bio-PU
WP6.Inks & 
aminoacids

WP5. Coatings & 
surfactants

WP7. Industrial scale-up
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WP1-Highlights

Set-up technologies and business models that are competitive
compared to fossil-based alternatives: VALUE PROPOSITION 

End user requirements: 
ÅTemperature
ÅColor
ÅCorrosion parameters
ÅFood contact regulation
ÅOil resistance tests
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WP 2 &3 -Highlights

Mathematical model of the photobioreactor developed and 
implemented in a simulation tool 

Algae production and oil extraction are the most energy-consuming 
steps

More than one optimal solution: use of geothermal heat pumps 
for culture temperature control

Alternative PBR design: materials, geometry
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WP 4, 5 & 6 - Highlights

Real data on the influence of temperature, solvent ratio and
catalyst to reduce operating costs on the cell breaking and lipid
extraction processes

Algae oil from initial extraction is not clean enough for use in 
desired reactions. Odour issue

Results of adhesive delamination
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WP 4, 5 & 6 - Highlights

Ensiling of fresh algae biomass achieved

45% protein >>> free aminoacids (ensiling)

TRL 4-5

Pyrrolidone type structures were much lower than 
expected
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Future challenges & remarks

Á Avoid contamination

Á Homogeneous biomass: increase algae-based products 
reproducibility 

Á Adjustment and optimization of the separation strategies

Á Increase the efficiency of extraction
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Future challenges and remarks

Á Make biomass viable: competitive cost

Á Downstream processes cost

Á PU petrol based already in the market: VALUE 
PROPOSITION

Á Regulatory issues

Á Initial investment

Á Connecting academia and consumers
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