
  
 
 

 
 
 
 

Adding Value to the Sustainable 
Utilisation of Biomass  

 
 
 

Biorefinery Training Course 
Genth, Belgium, 12 June 2009 

 
Organised by 

IEA Bioenergy Task 42 
& 

EC FP6 IP BIOSYNERGY 
 

IEA 
Bioenergy 
Task 42 on 
Biorefinery 



 
 

 
Biorefinery Training Course 

Page 2 of 108 

Table of Contents 
 
1. Introduction ......................................................................................................................................... 3 
2. Set-up .................................................................................................................................................. 4 
3. General Introduction on Biorefinery ................................................................................................... 5 
4. Biorefinery – Definition & Classification ......................................................................................... 24 
5. Lignocellulosic Feedstock Biorefinery – Biosynergy and Beyond................................................... 40 
6. Green Biorefinery.............................................................................................................................. 63 
7. Marine Biorefinery............................................................................................................................ 77 
8. Biorefinery – Sustainability Assessment (LCA) ............................................................................... 93 
9. List of Participants........................................................................................................................... 106 
10. Follow-up ...................................................................................................................................... 108 
 
 
 
 
 
 
 
 
 
 
 



 
 

 
Biorefinery Training Course 

Page 3 of 108 

1. Introduction 
Biorefining is the sustainable processing of biomass into a spectrum of bio-based products 
(food, feed, chemicals, materials) and bioenergy (biofuels, power and/or heat) [Definition IEA 
Bioenergy Task 42 on Biorefineries]. Both product-driven biorefineries and energy-driven 
biorefineries can be distinguished. In produc-tdriven biorefineries the biomass is fractionised 
into a portfolio of bio-based products with maximal added-value and minimal ecological 
impact, after which the process residues are used for power and/or heat production, for both 
internal use and selling of the surplus to national grids. In energy-driven biorefineries the 
biomass is primarily used for the production of secondary energy carriers (biofuels, power 
and/or heat); process residues are sold as feed (current situation), or even better are 
upgraded to added-value bio-based products, to optimize economics and ecologics of the full 
biomass supply chain. Other biorefinery concepts that are mentioned in literature are: Green 
Biorefineries, Whole Crop Biorefineries, Lignocellulosic Feedstock Biorefineries (Thermo-
chemical Biorefineries / Syngas-Platform, Bio-chemical Biorefineries / Sugar-Platform, Two 
Platform Concept Biorefineries, Forest-based Biorefineries), Marine Biorefineries (Micro 
Algae Biorefinery, Seaweeds / Macro Algae Biorefinery). 
 
In this course the biorefinery concept will be lectured in its full scope, including: current status 
& developments of biorefineries, biorefinery definition & classification, biorefinery concepts, 
and biorefinery sustainability issues (LCA). 
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3. General Introduction on Biorefinery 
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4. Biorefinery – Definition & Classification 
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5. Lignocellulosic Feedstock Biorefinery – Biosyner gy and 
Beyond 
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6. Green Biorefinery 
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7. Marine Biorefinery  
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8. Biorefinery – Sustainability Assessment (LCA)  

 

 
 
 
 

 



 
 

 
Biorefinery Training Course 

Page 94 of 108 

 
 

 



 
 

 
Biorefinery Training Course 

Page 95 of 108 

 
 

 



 
 

 
Biorefinery Training Course 

Page 96 of 108 

 
 
 
 

 



 
 

 
Biorefinery Training Course 

Page 97 of 108 

 

 

 



 
 

 
Biorefinery Training Course 

Page 98 of 108 

 

 

 



 
 

 
Biorefinery Training Course 

Page 99 of 108 

 

 

 



 
 

 
Biorefinery Training Course 

Page 100 of 108 

 

 

 



 
 

 
Biorefinery Training Course 

Page 101 of 108 

 

 

 



 
 

 
Biorefinery Training Course 

Page 102 of 108 

 

 

 



 
 

 
Biorefinery Training Course 

Page 103 of 108 

 

 

 



 
 

 
Biorefinery Training Course 

Page 104 of 108 

 

 

 



 
 

 
Biorefinery Training Course 

Page 105 of 108 



 
 

 
Biorefinery Training Course 

Page 106 of 108 

9. List of Participants (1)  
Biorefinery Course"Adding Value to the Sustainable Utilisation of Biomass". Genth, Belgium, 12 June 20 09

Name Compagny Email
Astrid Mars AFSG, Wageningen, the Netherland Astrid.mars@wur.nl
Boris Estrine Agro INd. REs. Et developpements, France b.estrine@a_r_d.fr
Maikel Van Iersel AkzoNobel, Amersfoort, The Netherlands Maikel.vanIersel@akzonobel.com
Bart Vleeschouwers Boerenbond, Leuven, Belgium Bart.Vleeschouwers@Boerenbond.BE
Lieven Stalmans Borealis Polymers NV, Belgium Lieven.Stalmans@borealisgroup.com
Ana Maria Rebelo Berreto Xavier Campus Universitario de Santiago, Portugal abx@dq.ua.pt
Lew. P. Christopher CBRD, South Dakota School of Mines and Technology, USA Lew.Christopher@sdsmt.edu
Maria Albuquerque CQFB-Requimte, Portugal Graca.albuquerque@dp.fct.unl.pt
Nadya Zyaykina Desmetballistra ZYN@desmetballistra.com
Dirk Baten Desmetballestra bad@desmetballistra.com
Kees Hovingh Dow Benelunx, The Netherlands Chovingh@dow.com
Henri Gruenbauer Dow Benelux, Terneuzen, The Netherlands hgruenbauer@dow.com
Hans Reith ECN, the Netherlands reith@ecn.nl
Hamid Mozaffarian ECN, the Netherlands mozaffarian@ecn.nl
Paul Lako ECN, the Netherlands lako@ecn.nl
Luisa Serafim FCT/UNL, Portugal luisa.serafim@dq.fct.unl.pt
Meri Siljama Finnish Liaison Office for EU R&D, Belgium Meri.Siljama@tekes.fi
Hans Aerts Imperbel hans.aerts@derhugun.com
Iris Cornet Indus. Wetenschappen, Artesis Hogeschool Antwerpen, Belgie Iris.cornet@artesis.be
Carla Santor INETI-IST, Lissabon, Portugal Carla.santos@ineti.pt
Markus Wolperdinger InfraLeuna, Germany m.wolperdinger@infraleuna.de
Aivars Zhurinsh Inst. Of Wood Chemistry Letland koks@edi.lv
Habil. Chem. Galina Dobele Inst. Of Wood Chemistry Letland gdobele@edi.lv
Gerfried Jungmeier Joanneum Research, Austria gerfried.jungmeier@joanneum.at
Alessandro Agostini JRC Inst. For Energy of the European Cie in Petten. The Netherlands Alessandro.AGOSTINI@ec.europa.eu
Chrystelle Verhoest Laborelec, Belgium Chrystelle.Verhoest@laborelec.com
Holger Krawczijk Lund Univ. Sweden holgerk@chemeng.lth.se
Maria Wellisch Natural Res. Canada Maria.Wellisch@NRCan-RNCan.gc.ca
Dr. Jonathan Mielenz Oak Ridge National Laboratory, Tennessee, USA mielenzjr@ornl.gov
Tony Else PURAC Biochem, Gorinchem The Netherlands a.j.else@purac.com
Peter Baets PURAC Biochem, Gorinchem, The Netherlands a.j.else@purac.com
Alessia Di Sandro Res. Dept European Office, Bologna, Spain alessia.disandro@unibo.it  
 



 
 

 
Biorefinery Training Course 

Page 107 of 108 

9. List of Participants (2) 

Gauthier Boels S.A. Realco NV, Belgium g.boels@realco.be
Jos Reijnders Senter Novem, the Netherlands J.Reijnders@senternovem.nl
Laurant Jeannin Solvay, Brussel, Belgium Laurant.jeannin@solvay.com
Larent Jeannin Solvay, Brussel, Belgium Larent.jeannin@solvay.com
Julien. De Meersman Solvay, Brussel, Belgium Julien.Demeersman@solvay.com
Jaap Visser Stichting Eurofung, Leide, The Netherlands eurofung@leidenuniv.nl
Victoria Lerma The european Forestry House, Belgium vlerma@aidima.es
Harald Ruijssenaars TNO Delft, The Netherlands harald.ruijssenaars@tno.nl
Gianluca Marvotullio TUD, The Netherlands G.Marcotullio@tudelft.nl
Lieve Hoflack Univ. Gent, Belgium Lieve.hoflack@ugent.be
Carol S. K. Lin Univ. Gent, Belgium Carolszeki.lin@ugent.be
Sofie Dobbelaere Univ. Gent, Belgium Sofie.Dobbelaere@ugent.be
Karen Searens Univ. Gent, Belgium karen.saerens@ugent.be
Tom Desmet Univ. Gent, Belgium t.desmet@ugent.be
Yolanda Beatriz Vera Castillo Univ. Gent, Belgium yolanda.beatriz.veracastillo@ugent.be
Chao Chen Univ. Gent, Belgium chao.chen@ugent.be
Kerry Burton Univ. Warwick, UK Kerry.Burton@warwick.ac.uk
Sanam Monavari Unive. Lund, Zweden. (Student) SanamM@chemeng.lth.se
Rebecca Van Acker VIB-PSB Gent, Belgium reack@psb.vib-ugent.be
Ludo Diels Vito, Belgium ludo.diels@vito.be
Faycal-Siddikou Boureima Vrij Univ. Brussel, Belgium fboureim@vub.ac.be
Faycal Boureima Vrij Univ. Brussels, Belgium fboureim@vub.ac.be
Dietrich Meier VTI-HTB, Hamburg, Germany dietrich.meier@vti.bund.de
Maarten Messagie VUB, Belgium mmessagi@vub.ac.be
Maria Barbosa Wageningen University and Research centre - Bio-based Products maria.barbosa@wur.nl
Astrid Mars Wageningen University and Research centre - Bio-based Products Astrid.mars@wur.nl
Johan Sanders Wageningen University and Research centre - Bio-based Products johan.sanders@wur.nl
Rene van Ree Wageningen University and Research centre - Bio-based Products rene.vanree@wur.nl
Francoise Liners Wetlands Engineering, Belgium f.liners@wetlands.be
Emiel Wubben WUR, the Netherlands emiel.wubben@wur.nl
Hugo Oord Zeton BV, Enschede, The Netherlands hugo.oord@zeton.nl



 
 

 
Biorefinery Training Course 

Page 108 of 108 

10. Follow-up  

This course was prepared within the framework of EC FP6 IP BIOSYNERGY in co-operation with 
IEA Bioenergy Task 42 on Biorefinery. In 2009 the course will be further extended within the 
framework of EC FP7 CSA BIOREF-INTEG, with a special focus on integrating biorefinery processes 
within existing fuel producing industrial infrastructures. It is expeced that the extended course will be 
lectured in Spring 2010 in Amsterdam, the Netherlands. All information prepared will be used, and 
further extended within IEA Bioenergy Task 42, to prepare a 2 to 3 day Summer Course in 
Biorefineries that will be lectured minimally once per two year in the in this Task participating 
countries around the world. 


