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Vision 2030: 25% Biofuels

2050
2020 Integrated biorefining
complexes
2010 “2"generation”: EtOH, Syn Diesel,

DME from lignocellulosic biomass: SNG

2005 "1 generation”: Improving present
processes for EtOH, ETBE, FAME, FAEE

Source: Biofuels in the European Union — A vision for 2030 and beyond,
Final report of the Biofuels Research Advisory Council, June 2006
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wl) What is a Biorefienery”?

_ EA Bioenergy Task 42 on Biorefineries

“Biorefinery is the sustainable processing of biomass into a
spectrum of marketable products”

» Biorefinery: concepts, facilities, processes, clusters of industries

» Sustainable: maximising economics, - social aspects, minimising environmental
impacts, fossil fuel replacement, closed cycles

» Processing: upstream processing, transformation, fractionation, thermo-chemical and
biochemical conversion, extraction, separation, downstream processing

» Biomass: wood & agricultural crops, organic residues, forest residues, aquatic
biomass

» Spectrum: multiple energic and non-energic products

» Marketable: Present and forecasted (volume and prices)

» Products: both intermediates and final products (i.e. food, feed, materials, chemicals,
fuels, power, heat)
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1. Platforms 2. Products

Biorefinery

3. Feedstocks 4. Processes
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Generic System Example

Starch crops
Feedstock

Pretreatment

Mechanical l
process
Chemical
process
Gasification
Biochemical

Fermentation

process

FT-synthesis

Synthetic
biofuels (FT

Energy Material ] ]
Animal feed Bioethanol
products products



JOANNEUM

RESEARCH

Bioethanol from
starch

Biodiesel from oil
crop

Biomethane from
organic residues

FT-Fuels from
lignocellulosic
residues

v

Water
electrolysis

i i rch r Lignocellulosi Lignocellulosi . i
Organic residues Grasses Starc Suga gnocellulosic gnocellulosicy (., crops) [ Algae Qil _based
and others crops crops crops residues residues
—— A Grain Straw Straw
Fra(g:(;r::tsg:; nd/ }4 Pretreatment dz;izsljzgln
, ¢ v Lignin
se;:rh:t:on O r g anic Gasification | I r
SOIUtlon v v Pyrolysis, HTU Oil >
Hydrolysis /]
vw Syngas -
A bi Extraction y g * Py ro I ytl C
digesion 1 E C6 sugars C5 sugars liquid
| ; v T :
: " ' ' eleccccnead
. - 5 : A
irfurﬁg ® : ____________ :_ - :::: -: : ------ Separation : :
H H P! -
' H vas Hydrogenation /.
¢V ] | eccccctbecce 0 1 g0 lydrogenation
' i| Upgrading
: Methanisation the!m
: Upgrading Fermentation v 4 v reaction
I -
' eszgilgzl Combustion Estherification
...... be ! scecdecccches beoe 1 N
[

A

Chemical
[~ Cegend A
Feedstock ‘ Chemical HThermochemical
process process
Platform ‘ Mechanical/ HBiochemicaI YV |
Physical process rocesses . . Chemicals & Anim
ysical p p Biomethane) | (Biomaterials Organlc acid nthetlc biofuel Food a
&extracts (FT DME...) polymers feed

\- = = = = Link among biorefinery pathways = = = }/

Material
< products > <E”ef9y products>

IEA Bioenergy

‘Fertilizer’ ‘ Bio-H, ’

CloethanD CG cherlne)

Iectr|C|ty
and heat

\ 4
@iodies@



JOANNEUM

////))j Outline

RESEARCH

< Outlook >
Example: Environmental
Assessment
Methodology
for Comparison
Classification of
Biorefineries
e
Background
\




e |IEA Bioenergy

21 What are the ,conventional Systems?*

RESEARCH

Biorefinery

System Conventional _Systems

Bioenergy and
Fossil System

Biomass
Feedstock

Biomass
Feedstock

Fossil
System

essource essource
Transport Transport Transport Transport
Conversion Conversion Conversion Conversion
Distribution Distribution Distribution Distribution
v v v v

N =

Bioenergy &
biomaterials

Bioenergy

Materials

< Product services

Energy &
Materials




i ] Basics of Comparing

£ { Biorefineries to “Conventional Systems”

RESEARCH

v' Same amount of products with same services
v' Same amount and type of biomass input
v’ Same amount of agricultural/forestry area used

v Whole chain approach e.qg. life cycle, value chain

‘ These basiscs are applied to two cases
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4 Conventional System Biorefinery System
////)} Biogas and raw oil Biorefinery and natural gas
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¥ Case 2: Demonstration Plant [IZNEE e
IBUS Biorefinery Denmark
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Conventional System Biorefinery System
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Systems Product services

Transportation
service *)
110 GWh/a | 175 GWh/a | 1,000 Mio. km/a | 5,600 t/a

Heat Electricity Phenols

pemsmnnnsnsnssss 294 RiogthanoL RipLeficpeny

4 Wood polygeneration, con. phenols :
- Wood CHP **), gasoline, con. phenols gasoline :
" Wood heating, natural gas, gasoline, con. phenols natural gas gasoline :
- Fossil reference system o]] natural gas gasoline :
.IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIII 1

**) Combined heat and power
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i ] Basics of Comparing

£ { Biorefineries to “Conventional Systems”
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v' Same amount of products with same services
v' Same amount and type of biomass input
v’ Same amount of agricultural/forestry area used

v Whole chain approach e.qg. life cycle, value chain

Applicable to all aspect: environment, economy,
Socio-economics etc.
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Task 42 ,Biorefinery* will work out
examples for sustainability assessment

Conventional system includes fossil and biomass
based systems (for heat&electricity)

Comparison of systems must be done on whole
chain approach by using same biomass and/or land

Unique classification possible via
platforms, products, feedstock and processes

Biorefinery systems coproduce
bioenergy and biomaterials (key driver transportation biofuels)
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