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Abstract:
The IEA Bioenergy Task 42 „Biorefineries“ states that “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)”.
Both “energy-driven” biorefineries and “product-driven” biorefineries are distinguished:
· In energy-driven biorefineries the biomass is primarily used for the production of energy carriers (transportation biofuels, power and/or heat); process residues are sold (e.g. feed) or upgraded to added-value bio-based products, to optimize economics and environmental benefits. 
· In product-driven biorefineries the biomass is fractionised into a portfolio of bio-based products with maximal added-value and overall environmental benefits, after which the process residues are used for power and/or heat production.

So a transportation biofuel driven biorefinery aims to produce huge volumes of liquid and/or gaseous transportation biofuels co-producing (high value) bio-chemicals and biomaterials with the expectation that the biochemicals and biomaterials give additional economic and environmental benefits to reduce production costs and environmental impacts of transportation biofuels; but an optimisation strategy is necessary for trade-off between maximizing amount of transportation biofuels production and additional benefits from bio-chemicals and bio-materials.

Based on the current activities in the 12 participating countries (A, AUS, CA, DK, EU, FR, G, I, IR, NL, T, US) the task identifies and assesses the current status and development potential of both energy-driven and product-driven biorefineries. As a first step the most interesting “biofuel-driven” biorefinery concepts until 2025 and their value chains, including the integration and deployment options in existing industrial infrastructures, are identified and analysed. These concepts produce the following transportation biofuels: biodiesel, bioethanol, Fischer-Tropsch (FT)-biofuels, biomethane from upgraded biogas and SNG (synthetic natural gas) with the following feedstocks: oil crops, oil residues, sugar and starch crops, wood chips, straw, grass, saw mill residues, (sulfite) liquor and algae. Based on Austrian activities the IEA Bioenergy Task 42 developed a classification and naming scheme to describe different biorefineries obviously, by giving the following four features: 1) platforms, 2) products, 3) feedstocks and 4) processes.
Platforms might be: intermediates from raw materials towards biorefinery´s products, linkages between different biorefinery concepts, final product of a biorefinery, 	chemicals and combined platforms are possible (e.g. C6&lignin, C5&C6).

The following most interesting biofuel-driven biorefinery concepts until 2025 and their value chains, including the integration and deployment options in existing industrial infrastructures, are analysed (Figure 1): 
1. “A 1-platform (oil) biorefinery using oil crops for biodiesel, glycerine and feed“
2. “A 1-platform (oil) biorefinery using oil based residues&oil crops for biodiesel, glycerine and feed“
3. “A 1-platfrom (C6 sugar) biorefinery using sugar&starch crops for bioethanol and feed“
4. “A 5-platform (biogas, biomethane, green pressate, fibers, electricity&heat) biorefinery using grass for biomethane, lactic acid, biomaterials and fertilizer“
5. “A 2-platform (electricity&heat, syngas) biorefinery using wood chips for FT-Biofuels, electricity, heat and waxes with steam gasification“
6. “A 3-platform (pyrolyses oil, syngas, electricity&heat) biorefinery using straw for FT-biofuels and methanol with oxygen gasification“
7. “A 3-platform (pulp, syngas, electricity&heat) biorefinery using wood chips for FT-biofuels, electricity, heat and pulp“
8. “A 3-platform (C6&C5 sugar, electricity&heat, lignin) biorefinery using wood chips for bioethanol, electricity, heat and phenols“
9. “A 4-platform (electricity&heat, hydrogen, biomethane, syngas) biorefinery using wood chips for biomethane (SNG), hydrogen and carbon dioxide“
10. “A 4-platform (C6&C5 sugar, lignin&C6 sugar, electricity&heat) biorefinery using saw mill residues, wood chips and sulfite liquor for bioethanol, pulp&paper, electricity and heat“
11. „A 4-platfrom (C6-, C5- sugars, lignin, electricity&heat) biorefinery using straw for bioethanol, electricity, heat and feed“
12. “A 5-platfrom (C6 sugars, C6&C5 sugar, lignin, syngas, electricity&heat) biorefinery using starch crops and straw for bioethanol, FT-biofuels, feed, electricity and heat“
13. “A 4-platform (biogas, biomethane, oil, electricity&heat) biorefinery using algae for biodiesel, biomethane, electricity, heat and glycerine, Omega 3 and fertilizer“

The state of technology and their stage of commercialization is quite different for these concepts, so they are group according to their state of technology:
· Commercial biofuel driven biorefineries
· Demonstrated biofuel driven biorefineries and
· Conceptual biofuel driven biorefineries until 2025

The Task 42 is assessing the sustainability of these concepts by analysing economic, environmental and social aspects in comparison to conventional processes and products. The assessment is based on a “Full Value Chain approach”, covering raw materials issues, conversion processes and final product applications in an integrated approach. For this comparative assessment of biorefineries and conventional systems (Figure 2) the following framework is relevant:
1. The biorefinery system and the conventional systems provide the same amount of products with the same service, e.g. same amount of transportation service, same amount of materials or chemicals
2. The same amount and type of biomass is considered in both systems
3. The same amount of agricultural and/or forestry area use is considered in both systems
4. The whole (“value”) chain approach – from resource to products – is considered
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Figure 1: Most interesting energy-driven biorefinery concepts until 2025
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Figure 2: Assessment framework for biorefineries compared to conventional systems

[image: ]
The Austrian participation in Tasks 42 of IEA Bioenergy is financed by the Federal Ministry for Transport, Innovation and Technology / Department for Energy and Environmental Technologies

image3.png
IEVAN ST




image1.png
______________________

Mechanical

\ Pretreatment l ‘Pu\nvwﬂuwwl | ractionation l

¥
(alconol) Anaerobic
Fermentation fermentation

— = &l

|| uoorasng I | 0w I

Seperation

____________________________________.|
S —

_________ b e B





image2.wmf
Transport

Conversion

Distribution

Fossil

Ressource

Materials

Transport

Conversion

Distribution

Fossil

Ressource

Materials

Transport

Conversion

Distribution

Fossil

Ressource

Fossil

System

Energy &

Materials

Transport

Conversion

Distribution

Fossil

Ressource

Fossil

System

Energy &

Materials

Bioenergy &

biomaterials

Transport

Conversion

Distribution

Biomass

Feedstock

Biorefinery

System

Product

services

Bioenergy &

biomaterials

Transport

Conversion

Distribution

Biomass

Feedstock

Biorefinery

System

Product

services

Transport

Conversion

Distribution

Biomass

Feedstock

Bioenergy and

Fossil System

Bioenergy

Transport

Conversion

Distribution

Biomass

Feedstock

Bioenergy and

Fossil System

Bioenergy

C o n v e n t i o n a l   S y s t e m s

C o n v e n t i o n a l   S y s t e m s


