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Bio-ethanol: 

1st en 2nd Generation Processes 

Distinction not in the product, but in the feedstock 

 

ñ1st generation feedstocksò 

Å Contain monomeric sugars or starch  

 (wheat, corn, sugar beet, sugar cane, etc.)  

 

ñ2nd generation feedstocksò 

Å Contain by far less monomeric sugars or starch  

 (wheat bran, beer draff, sugar beet pulp, straw, wood)  

 

 



é 



Nedalco: invest in 2nd generation 

 

Å ú 150 million investment: 2nd  generation plant for NW-European market 

 

Å Industrial application of our 2nd generation technology 

 

Å Nedalco aims ï in combination with other investments ï at a 5% share of 
the North West European market in 5 years 

 

Å Attractive area for business: 

ïAntwerp ï Rotterdam region is 2nd largest petrochemical hub 

ïexcellent fysical infrastructure (Rotterdam harbour, railway, water & 
road transport) 

ïcentrally located in area with 150 mln inhabitants and 70 mln cars 

ïurban area with air quality problems 

ïpresence of industry, sufficient agricultural land and residue streams  



Existing facility 

 in Sas van Gent 

Site for new facility 
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Analytical Tools 

Collaboration with Wageningen University 

Example methods used: 
* Sugar composition (Complete hydrolysis into monosaccharides (H2SO4); 

 quantitative analysis of monosaccharides) 

 

* Dumas: quantitative analysis of N (protein = N *6.25) 

 

* HPSEC (High Performance Size Exclusion Chromatography): 

 Separation based on hydrodynamic volume (Mw 1-100kDa) 

 

* HPAEC (High Performance Anion Exchange Chromatography): 

 Highly specific separation of mono- and oligosaccharides 

 (~Mw 0.1-3 kDa) (Dionex-system) 

 

* MALDI-TOF MS 
(Matrix Assisted Laser Desorption-Time of Flight Mass Spectrometry): 

 Mass determination on a MALDI-sample plate; 

 accuracy up to 1 Da (Mw 0.3-50 kDa) 
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Enzymes 

Approach:  

Test both commercial and experimental enzymes on 

Nedalco substrates 

Detect effectiveness; also as based on analysis of 

degradation products 

Select best enzyme or devise cocktail of enzymes 

Iterative process with enzyme companies 



Arabinoxylan/ Enzymes 

arabinoxylan -> b-1,4-xylan  

Enzymes needed for degradation of xylan: 

AXH-d3 (EC 3.2.1.55) 

endo-xylanases (EC 3.2.1.8) 
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b-xylosidase (EC 3.2.1.37) 

Extra:  Feruloyl esterase  (EC 3.1.1.73) 
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Genetically Modified Yeasts 

Collaboration with: 

 Delft University of Technology 

 Bird Engineering 
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Metabolic Relationships  
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Anaerobic Fermentation of a Glucose -xylose Mixture  
by Strain RWB218  

(evolved in chemostat and SBR cultures) 

Kuyper et al. 2005 
FEMS Yeast Research 5: 925-934 



C5 Technology Roll Out 

Goals of the joint venture: 

Å to license the technology. 

Å to further develop the yeast technology. 

 

The joint venture is open for interactions with third 

parties (Licensing and/or technology development) 

Nedalco is forming a joint venture with 

Bird Engineering and the Technical University of Delft 



Operational Director of the JV 

Chris Koolloos is present at 

this conference 

 

For contact: 

C.koolloos@nedalco.nl 

+31 6 53 80 74 40 
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