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Biorefining

Definition 1EA Bioenergy Task42

Sustainable processing of biomass into a portfolio of
marketable biobased products (food and feed ingredients,
chemicals, materials, fuels, energy, minerals, CO,) and
bioenergy (fuels, power, heat)
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Vision Biorefining is the optimal strategy for large-scale
sustainable use of biomass in the BioEconomy resulting in
cost-competitive co-production of food/feed ingredients,
biobased products and bioenergy with optimal socio-
economic and environmental impacts, viz.

-> efficient use of resources

-> reduced GHG emissions
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Mission To facilitate the commercialisation and market
deployment of environmentally sound, socially acceptable,
and cost-competitive biorefinery systems and technologies,
and to advise policy and industrial decision makers.
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Motivation

Why do we need to
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 Because the products and services we are using are
based mainly on non-renewable resources

 Because the biomass resources are not inexhaustible, so
they have to be used efficient and sustainable

Non-renewable and current biomass processes are
Inefficient and not sustainable, consequently business
as usual will not work out any more in the future!
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Concept of current Economy

NSRS Production system is not sustainable Global
depletion ! Warming !

Reduce emissions &
harm to environment

Recycle to
certain extent

Emissions

Valorise
production waste

Resources

(mostly non
renewable)

-=> QOil refinery Array of
-> bulk & end products, Products use
-> energy & fuels
= .

Services

Recover energy
content

Optimize processing
efficiency

Disposal
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Re-think Economy

Mining/materials manufacturing

fa/collection

Parts manufacturer Technical nutrients

Biochemical J l
feedstocl Product manufacturer
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Restoration

IEA Bioenergy 1 l

T42 Biorefining
Service provider

Biomass Cascading for
Food and Non-food
materials, chemicals

fuels, energy)

Biogas

Collection
Extraction of S . l 1 ' Ty
biochemical ; K Energy recovery o Ny
; Ta 9 & ! Leakage to be minimised

Landfil

1 Huniting 2 fighing
2 Can take both posl-harvest and post-contumer wasbe a5 an inpul
Source: Elen Machrthur Found ation ciroular Loealy e by’ beadm

Reference: Ellen MacArthur Foundation (2012)
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Concept of future Economy

Circular Economy

Recycle resources
nutrients, water
carbon

Renewable
Resources

_BIOENERGY
(RUELS,FOWER AT

CHEMICALS MATERIALS

Bio-Economy

Recycle of materials
bulk chemicals

Re-use of
products

Array of
Products )
Services

Re-think products
& needs
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Definition Circular Economy

A Circular Economy iIs an industrial system
that is restorative or regenerative by design.
It replaces the ‘end-of-life’ concept with
restoration, shifts towards the use of
renewable energy, eliminates use of toxic
chemicals, which impair reuse, and aims for
the elimination of waste through the superior
design of materials, products, systems, and,
within this, business models.
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Reference: Ellen MacArthur Foundation (2012)
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EU Priority Areas for

3
Circular Economy
%k Sectors in which a biorefinery approach is
i very suitable and biorefining can make an
= E iImpact !
a I
1. Food Waste
2. Bilomass and bio-based products
@. Plastics )
4. Critical raw materials
5. Construction and demolition waste

Reference: EC (2015)
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Task 42 Activities 2016 — 2018

Countries involved: AT, AUS, CAN, DEN, GER, IRE, IT, NL, US
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Scope involve 4 different Activity Areas (AAS)

« AAl - Biorefinery Systems
Analysis and assessment of biorefining in the whole value chain

« AAZ2 - Product Quality
Reporting on related biobased products/ bioenergy
standardisation, certification and policy activities

« AA3- Evolving BioEconomy
Analysing and advising on perspectives biorefining in a Circular
BioEconomy

« AA4 - Communication, dissemination & training
Knowledge exchange, stakeholder involvement, reports &
lecturing
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Planned results of Task42
Activities 2016 — 2018

Deliverables
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 Biorefinery Database System

« Biorefinery Factsheets — significant increase no.

e Joint Tasks Projects

o Strategic Reports on Chemicals, Materials and
Proteins

 Updates of national Country Reports

« Thematic Stakeholder Workshops together with
IEA IETS, FAO and OECD, JRC, other Tasks

« Conference & training contributions, ...
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Task42 Results so far

Biorefinery definition, classification system and factsheet
methodology
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Recently published

Thematic Reports

Proteins for Food,
Feed and Biobased
Applications

Biarefining of protein
containing biomass

Biofuel-driven

Bio-based Biorefineries
. DEVELOPING THE
Chemicals GLOBAL BIOECONOQMY
-4 =] %w“"i*-«"—'

Value Added
Products from
Biorefineries

& Selection of the Most Promising
Biorefinery Concepts to
Produce Large Volumes of Road
Transportation Blofuels by 2025

Country Reports
AT, AUS, CAN, DEN, FRA, GER, IRE, IT, JAP, NL, NZ, TUR, UK, US
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Task42 Results so far

Stakeholder Meetings, Excursions & Workshops
Between 30-40 over last 9 years
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Knowledge & experience transfer |BBESS
Lectures at international conferences '\‘_ _____________
Publications in journals }i~ T"kl*:-
Specific thematic workshops ""’fﬂﬂ = ;:::Tm.,
Specific biorefinery education / I m J“‘

and training courses N
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Task4?2 - Results so far ...

Definition — Classification System

. LEGEND:
raw material
raw material
pre-treatment/conditioning + platform
pulping/component separation
process
product, material
platform
I product, energy
l l upstreamvinter
mediate products
conversion/ conversion/
finishing ﬂnlslhlng food/feed
1 * } primary refining
product product co=-product

l secondary refining

Reference: VDI Richtlinie 6310, part 1 (2016)
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Biorefinery fact sheet

Part A: Biorefinery Plant

Part B: Value Chain Assessment

Biorefinery FACT SHEET

1-platform (cil) bicrefinery using cilseed crops for biodiessl.
glycerin and feed”

Part A: Biorefinery plant
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foed

Tabée 1: Key charnclanshes of turefinery plant - genenc example
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Part B: Value Chain Sustainability Assessment T
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Annex:

Methodology of sustainability assessment and data with references
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Task4?2 - Results so far ...

Biorefinery Factsheet
Methodology and biorefinery assessment
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4-platform biorefinery using grass silage and food residues for bio plastic, insulation material,
fertilizer, electricity

3-platform biorefinery using wood chips for pulp, paper, turpentine, tall oil, bark, electricity
and heat

1-platform biorefinery using starch crops for bioethanol and feed

3-platform biorefinery using wood chips for bioethanol, electricity, heat and phenols
1-platform biorefinery using oilseed crops for biodiesel, glycerine and feed

1-platform biorefinery using oil based residues for biodiesel, glycerine, bio oil and fertilizer
2-platform biorefinery using wood chips for FT-biofuels, electricity, heat and waxes
3-platform biorefinery using straw for FT-biofuels and methanol

2-platform biorefinery using wood chips for FT-diesel, FT-gasoline, heat and waxes
3-platform biorefinery using straw for FT-diesel and methanol

3-platform biorefinery using wood for renewable gasoline/diesel, biochar and pyrolysis oil

é'For detalls see Task 42 webpage
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Scope of Task42 protein report

olaops

four masl irmponant of cropsin Eunope:
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B 'E{'ﬂll'g of @il Crops, ol production iscombined with the production of
proteir-rich residue shraams.
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res ke streamn W proteins

Dried distillers grains with solubles (DDGS)

Indsirial protesses geraate skt g stmams tal can oonlan certain amounts
of piobsng
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residyesreams ; y teed

ProlEng.

Aquatic biomass

Aqyatic bomass fonms & nevw sourcs ol peatein,

microalgas  macroalgae duchwesd
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protem pohein proiein

IEA Bioenergy

Herbaceous biomass

Herbaceous crops are primarily used as forage and A & source of |eafy vepseianles

prass beat leawes . liacerne

Reafivirg generaly will produce a fibré-rich press-cake ard o proten-ich press-juice

st bathcan be processesd diowrisbnest bo co-produce protelng, products snd eneny

£18ch

¢ R cellulosa
| pressiuice provsn %

Starch crops

Stanch crogs e Lsed as haman o, butalso as sourmes of starch, for the
production of proteins.ard ethanaol

oN: N -

polato grainsg ur\-d |gurnes,
oeroals

Bicmefinany increases the
tuncticirality of protein in patato.

Bicrefinery is ined o prodisos
biaethanal from maine

Biorefining of protein containing biomass

co-producing protein-based biobased products
and bicenergy offers the opportunity to resultin

market competitive business cases
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..protein rich
plants,
production,
markets,
processing,
applications,
food, feed,
charts & tables,
new sources,
biorefinery
pathways,
fact sheets...
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Networking

IEA Bioenergy and its Tasks work on an international level to push
ahead and progress within specified topics. The work model for

this is co-operation and interaction between the participating

countries to create additional momentum and utilise synergies.
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Interaction between Task 42 and national stakeholders is
vital and can create significant value on both sides!

Task 42 Coordination in Austria

tbw) ENERGIE wo oD
W. INSTITUT ST
RESEARCH an dav [ohannes Ke plar Univarsitlit Line _
Michael Mandl Johannes Lindorfer Franziska Hesser
m.mandl@tbwreserach.org lindorfer@energieinstitut-linz.at franziska.hesser@boku.at
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www.lea-bioenergy.task42-biorefineries.com

BIOENERGY
(FUELS, POWER, HEAT)

CHEMICALS MATERIALS

Thank you for your
kind attention

IEA Bioenergy C:w

Contact Details

Michael Mandl
National Team Leader Austria

m.mandl@tbwresearch.org

René van Ree
Task 42 Leader
Rene.vanree@wur.nl

19


mailto:m.mandl@tbwresearch.org
mailto:René.vanree@wur.nl
http://www.iea-bioenergy.task42-biorefineries.com/

IEA B ioenergy Results so far .... Classification Scheme

Task 42 Biorefining
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Source: Joanneum Research, Austria
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