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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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Many different drivers for one Biobased Economy

= Shortage of cheap ol
= High energy prices

m Securty of energy supply

m Climate change by green house gasses

m Rural development

m Developing countries

m Geo-political conditions

Different countries/groups are confident however that

a BbE can contribute to their goals.

ova @l Dutch
Ind uztry GOt prica

awa @l Dutch
Ind uztry mEe
mate rg | ozt

haat B latrcty trEnzport ava @ ge

Tusl bulkzhe mial |
WaBENINGE N [FER

Biorefinery Training Course
Page 7 of 108



Favatfinammas T laha L& T
bioratina %,‘:" l___.l{_]'i 1l Saldied

BIOMASS

———

wadErINGE~ R

HEAT
POWER
FUELS
CHEMICALS

FOOD
FEED
MATERIALS

Biorefinery Training Course

Page 8 of 108



= [radtional process:
acid/Meat/precipitate

= New mild process:

chromatography — less energy and several proteins
with different high value properties
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Layout (1) of a Wood Biorefinery
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m Fermerntation can transfer energy almost without
losses

= Fermentation can balance oxydation and reduction

m Fermentation can combine several reactions in one
reactor
m Fermerntation = no harmiulAoxic components

However large volumes and slow (equilibrium)
reactions
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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)
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10. Follow-up

This course was prepared within the framework of B IP BIOSYNERGY in co-operation with
IEA Bioenergy Task 42 on Biorefinery. In 2009 theurse will be further extended within the
framework of EC FP7 CSA BIOREF-INTEG, with a spéémus on integrating biorefinery processes
within existing fuel producing industrial infrasttures. It is expeced that the extended coursebwill
lectured in Spring 2010 in Amsterdam, the NetheltarAll information prepared will be used, and
further extended within IEA Bioenergy Task 42, teepare a 2 to 3 day Summer Course in
Biorefineries that will be lectured minimally ongeer two year in the in this Task participating

countries around the world.
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