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CINBIOS-VISIONS-ARBOR:  
Developing  2nd generation technologies 
for the valorisation of biomass 
sidestreams 

Flanders’Food Sustainability Platform, 19 June 

2014 
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FlandersBio, the Life Sciences cluster 

Driving the triple helix 

 Founded in 2004 

 Member organisation – more than 270 members 

 Private not-for-profit 

 Board of Directors (#17)  

 Team of 7 

 

 Means: 

 Strategic partners and Membership  

 Sponsoring 

 Project subsidies:  

 IWT, EU, FIT, … 

 



Value Chain in the biobased economy 
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agricultural input 

• Seeds 

• Crop Protection 

• Fertilisers 

Biomass 
production 

• Food/Feed 

• Materials 

• Energy crops 

 

logistics 

• Collection of biomass 

• Transport of Biomass 

Biorefinery input 

• Enzymes 

• organisms 

• Pretreatment 

fuels Heat & electricity 

Chemicals 

Downstream 

chemistry 

Materials 

Sidestreams 



CINBIOS: an essential link between companies from diverse 

industrial sectors, and between these companies and the knowledge 

centers 

CINBIOS – industrial biotech cluster 

A common initiative of van: 
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VISIONS 

IWT funded collective research project 

Collaborating within the region on second 

generation technology 
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VISIONS project: Valorisation of Organic Sidestreams 

 Project duration: 4 years 

 Start date: 1 september 2011 

 Budget: 2.5 million Euro, IWT Funded (80%) 

cofunded by industry (35 companies)! 

 Development of a database of organic sidestreams in Flanders 

 Development of 2nd generation technologies for lignocellulosic 

sidestreams and waste oils. 

 Dissemination and implementation in Flanders 

 

Activities have reached over 150 companies today 



Organic waste in Flanders – e.g. Agriculture 
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2nd generation technology development: lignocellulose 



Theoretical decision matrix 

0

5

10

15

20

25

30

35

0 5 10 15 20 25 30

% xylaan

%
 l
ig

n
in

e

1 
2 

3 

4 

zemelen 

vlaslemen 

maïsstro 

stro 

 

vlasklodden 

snoeihout 

draf 

Source: US DOE 

http://www.afdc.energy.gov/biomass/progs/search1.cgi 
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2nd generation technology development: lignocellulose 



fermentation 

lignocellulose 

Q, H+/OH-
,  P, … Pretreatment 

fibres  

Lignin, xylose) 

Enzymatic hydrolysis lignin 

Glc  

(xyl) 

Cellulase, hemicellulase 

Fuels 

Chemicals 

Detergents, ... 
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2nd generation technology development: lignocellulose 



 



Corn cobs fractionation 

Pilot process xylane powder: 
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 Transformation of Cat 1 fats to 2nd generation biofuels for decentralised 

heat & electricity generation, ..... 

 Development of chemical intermediates    

2nd generation technology for Waste oils & Fats 



ARBOR 

Interreg IV B NWE project 

Collaborating between regions 

in establishing the biobased economy 



ARBOR, Interreg IVB NWE project 

• Interreg IVB NWE project 

• Approved as Strategic initiatief, March 2011 

• 13 partners from 6 North West European regions 

• Staffordshire UK, Flanders Belgium, the Netherlands, Luxemburg, 

Saarland, Dublin  Ireland,  

• Observers from France and Switserland 

• Total budget: 7.289.415 euro 



• Stimulating sustainable production, 
collection and preparation of biomass WP1 

• Conversion and utilisation of biomass 
to energy WP2 

• Sustainability assessment and 
strategy development WP3 
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ARBOR - WP 1-2-3 



 Development of agro-side streams for bio-energy 

 Pilot 1: Valorisation of straw of maize 

 Up to 7 – 8 tons DM/hectare?  

 Important source of organic matter for the soil 

 

 Pilot 2: Valorisation of stems of Brussels sprouts 

 2 to 3 tons DM/hectare?  

 Left on the field, source of undesired high amounts of  

    nitrogen in winter 

Pilot 3: ... 

 Development of Synergy  parks: biomass from  

industry for bio-energy 
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WP 1 Production, Collection and Preparation of biomass 



 Development of low-impact (non-Food) energy crops 

 Pilot 1: Multifunctional Short Rotation Coppice 

 SRC & biodiversity/nature conservation 

 SRC & agroforestry 

 SRC & buffering on industrial sites 

 

 Pilot 3: Harvesting biomass from marginal land or non-used land 

 Biomass from treatment wetlands: reed 

 Biomass from contaminated land: fytoremediation  

    more specific in ‘Vlaamse & Nederlandse Kempen’ 700 km² is  

    contaminated with heavy metals 
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WP 1 Production, Collection and Preparation of biomass 



• Stimulating sustainable production, 
collection and preparation of biomass WP1 

• Conversion and utilisation of biomass 
to energy WP2 

• Sustainability assessment and 
strategy development WP3 
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ARBOR - WP 1-2-3 



 Action 7: Inventory of existing conversion processes  

 Action 8: Characteristics of biomass samples 

 Action 9: Inventory and evaluation of nutrients from digestates and 

valorisation potential of the resulting end-products 

 Action 10: Innovation and technology watch 

 Investment 3: Biogas hub 

 Investment 4: Centre of Excellence for Biomass 

 Added value and outputs 
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WP 2 Conversion and utilisation of biomass to energy  

Interest from the 

chemical industry 



Value chain in the biobased economy 
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agricultural input 

• Seeds 

• Seed protection 

• fertilisers 

Biomass 
production 

• Food 

• Materials & chemicals 

• Energy crops 

• Low impact Energy 
crops 

• SRC 

• crops on marginal 
grounds 

• Side streams 

• Agriculture 

• industry 

logistics 

• Collection of biomass 

• Transport of Biomass 

Biorefinery input 

• Enzymes 

• organisms 

• Pretreatment 

• Nutriënt recovery 

• Optimisation of 
digestion process second generation 

feedstock (ARBOR)  
& 

technologies (VISIONS) 

fuels Heat & electricity 

Chemicals 

Downstream 

chemistry 

Materials 

Sidestreams 



Flanders’assets in developing the biobased economy; 
roadmap KET-Ind Biotech 

 Strong agro-base:  

 knowledge intensive agriculture 

 Strong agro-Food industry 

 Established biogas sector 

 Strong chemical base (Antwerp= top 3 chemical cluster in the world) 

 Strong logistics (harbour based biorefinery concepts) 

 Strong in basic and applied research (universities, VIB, VITO, ILVO, 

....) 

 Positive government attitude 

 Financing instruments available (to a certain extent) 
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Flanders needs in developing the biobased economy 

 Collaboration 

 Demonstration 

 Public awareness creation, 

 ........ 
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CINBIOS contacts 

Willem Dhooge, FlandersBio:  
willem.dhooge@FlandersBio.be 

Sofie Dobbelaere, GBEV-UGent:  
Sofie.Dobbelaere@UGent.be 

Tine Schaerlaekens, essenscia-

FISCH:  
tschaerlaekens@fi-sch.be  
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