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Osterreichische Mitarbeit
In IEA Bioenergy Task 42 ,Biorefining”

Highlights
2012 - 2015

Gerfried Jungmeler

bmvit Bioenergie Fachgespréach l
Wien 18. Marz 2016 7 " ©

The Austrian participation in Tasks 42 of IEA Bioenergy is financed T NG
by the Federal Ministry for Transport, Innovation and Technology /=" P
Department for Energy and Environmental Technologies :
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Most Sustainable Use of Biomass? rrrraka)

Example maize

This plasticbagis W A.4 & This biofuel is made
made from maize, a —y " from maize, a
renewable resource, Do we need enewable resource

and decomposes both for the to reduce GHG

naturally emissions

BioEconomy?

f s e e e R




A Statement )




Vernetzung und Wissensverbreitung - Osterreich )

. National networking & Transnationale Task 42 -
[ 7 Ta.S k M eet N g S dissemination activities Meetings & Workshops
w5 Stakeholder — B
K JOANNEUM RESEARCH
Workshops <y

®m 10/2013, Graz/Austria
® 09/2014, Antwerpen/Belgien
w 12/2014, Guelph/Canada
®m 05/2015, Sassari/ltalien
® 11/2015, Berlin/Deutschland _
National Team Task 42
“Biorefining” ;

® 24 Publikationen von Osterreich
® 31 Prasentationen, davon 7 in Osterreich

® 1 Bioraffinerie-Trainingskurs: ,Value Chain
Assessment of Biofuel-driven Biorefineries”, Budapest,
07/2014
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Stakeholder Workshop F—
Global Bioeconomy Summit crrrrmpgea))

“present & discuss the potential role
of biorefining and its stakeholders in
the transition to a future BioEconomy
using biomass for co-production of
food, feed, biobased products and
bioenergy”

The Role of Biorefining in the

IEA Bioener .
= 8Y Bioeconomy
Parallel Iw rkshop
org sed by
IEA Bioener: yTask42 Biorefining
Thursday 26 November, 11:30 - 13:00

Gerfried Jungmeier, Martin Beermann
Coordinator Task42 Biorefining
November 2015

TEABIsenergy. aise kvpem 45 the A p : -
cssnnfrasnions 37 BUOBVTY, foncTaas aithin s Eramerod creames by the Iremannal Energy Agwcy |TEAL Viswt. firdings ans publcatces
Ay of 188 pepiptr o o peicies of the TSAS o7 0 3 incwdual Uiambes countries

Leading stakeholders on the transition towards a BioEconomy
Role of Biorefining within this transition process

Main drivers that support this transition process

Main technical barriers that hinder this transition process
Role of national and international governments

Supporting policies & instruments
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Brochure with 4 Austrian Biorefineries

Task42 Biorefining

JOANNEUM
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IEA Bloenergy Is an inemational
collaborayon seeup In 1978 by the
Imemmational Energy Agency (IEA) w0

1 bioCRACK Pilot Plant (Austria)
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IEA BIOENERGY — = = =
Task42 il
BIOREFINING

bioenzrgy RD&D programmes. IS Viskn
s that bloenergy I, and wiil continue 0

b 2 substanslal part of S susarahie
use of biomass In the SloEconomy. By
acceierating the sustainable production
and use of biomass, particuary in 2
Blorefining approach, the economic and
emnvironmental impacts will be opamised,
resuiting In More cose-competitive
Divenangy and reduced greenhouse gas
emissiors. Iss Mission is facliitating

the commercialisasion and market
deployment of environmeneally sound,
soclally accepeable, and cost-Compesitive
bipenargy systems 2nd schnologles, and
10 advise paficy 2 industrial decision
MakErs accovdingly. s Strateqy s 10
provide platforms Sor ieemational
cotiaborzdon and nformation exchange,
¥ luding the development of networks,
disseminadon of infoemasion, and
provision of sclence-tasad technology
analysks, as well 25 SUpPart and advice o
poficy makers, involvement of Industry,
and encouragement of membership

by coumuries with 2 serong bioenergy
Tfrastructure and 2pproprize policles.
Gaps and barriers to depioyment will

be addressed 10 successsally promote
sustainable bioenergy sysems. The
purpase of this brochere Is w0 provide
2n unblased, authorizative seatement

on blorefiring In general, and of the
SpaciSic acdvides dealt with within IEA
Bienergy Tasks2 on Blorefining, aimed
2t seakehoiders from the agro-sacer,
¥iusery, SMES, policy makers, and
NGOs.

o

o . Aot o Ao e (5 ST A A
P 5. P B i SRCHACK sy epmeses: A

Pols-Blorefinery (Austria)

Ecoduna Algas Bioretinery (Austria)

S i o Comemecia e

Doy The rupr g b dx Kok ubmg e pewoed
e Pk 1wk . A s o ol s vy conmnt
1o sy e @i T Vack b o e sy

CHEMICALS

. T M e s I e ey b b
e o o e (v e + v ene e O
gy sy e of i iepoc ower 3 e s

taremn women # = e v e 19

Sustainable and synergetic processing of biomass
into marketable food & feed ingredients, chemicals,
materials and energy (fuels, power, heat)

IEA Bioenergy

LEA Blosergy - TaskaZ Blorehnling
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IEA Bioenergy e NN
Book Chapter on Biorefineries crrrm i)

Based on the classification system
. | of biorefineries and the “Nelson’s
| complexity index” for oil refineries a

Biorefinery Complexity
Index (BCI) is developed by

ELSEVIER

e L. Y & assessing the Technology
INDUSTRIAL BIOREFINERIES Readiness Level (TRL) of
& WHITE BIOTECHNOLOGY each features of a biorefinery.

‘v.,h‘;‘;r}h;z‘v.ua:‘-’!.m thiri, and Christian Larroch

16, Biorefinery Complexity Index
17. Discussion and Conclusions

References
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IEA Bioenergy JNeIN=0N N
. Report on “Biofuel-driven Biorefineries* ga=d)

Coordinated by Austrian
participation
Biofuel-driven

Biorefineries ...Based on this first selection of

most promising biorefinery
concepts to produce large volumes
of road transportation biofuels by

Bl 2025 the Task 42 is assessing the
gz sustainability of these biorefinery concepts
by analyzing economic, environmental and
social aspects in comparison to
conventional processes and products.

~4 In a next step a “biorefinery fact
Wil sheet” for each of these selected “energy
driven” biorefineries is developed, key

A Selection of the Most Promising

Biorefinery Concepts to characteristics for a specific production

Produce Large Volumes of Road

Transportation Biofuels by 2025 | capacity of road transportation biofuel
IEA Bioenergy | [ 7

...............................................................................................

HE INNOVATION COMPANY hittp: Iwww.iea- bloenergy task42-biorefineries.com



Poster Award 2015
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BioEconomy Strategies in the Member Countries of
the IEA Bioenergy Implementing Agreement

— current status, approaches and opportunities
Bearmamn Martin’, Jingmsisr Garfrid”, Figratali Wio, Monni Matiss ., Van fss flans ©

CONTACT i
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g 23rd European Biomass Conference & Exhibition

G. Jungmeier, V. Pignatelli, M. Monni, M. Beermann,
K. Kwant, K. Sipild, R. Van Ree
have been nominated by the official jury for the
Poster Award
for the topic "Biomass Policies, markets and sustainability"

The Poster entitled

"BioEconomy Strategies in the Member Countries of the IEA Bi gy Impl ting
Agreement - Current Status, Approaches and Opportunities "
was deemed to be a particularly valuable contribution to the
23rd European Biomass Conference and Exhibition
. Vienna, Austria, 1 - 4 June 2015
4
/ éﬁ \ ' FaoN
{1 0t N 1 LAtk }@
S \ |t/ = - / o
_ﬂ o) pave v ét[’ 4
Ing Oml David Baxter Dimitricd Sideas. Poter Kelm Angeio Grass
Conferencé General Technical Programme Poster Awards Executive & ommittes
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Upgrading industrial infrastructures to integrated I
Biorefineries in Biobased Industry m =)

LIFE

Processes
Platforms

® Products

— Pulp&paper mdustry : s
(- Infrastructure =

feffgf 27, fofw f&ff o

Industrial infrastructures

Processes

Platforms
® Products
wo W Feedstock

Coverage [%]




Internationale Sichtbarkeit osterreichischer F—
Zusammenarbeit von Industrie & Forschung o haai))

,Biorefining of ligno-
cellulosic feedstocks
Integrated in an olil refinery -
experiences from the Austrian
demo plant®

Peter Pucher, BDI - Bioenergy
International AG, und Gerfried
Jungmeier, JOANNEUM RESEARCH,
prasentierten in Berlin bei der
Bioenergy Conference der
Internationalen Energieagentur (IEA)
aktuelle Technologie-Entwicklungen
und Zukunftsperspektiven zur
Erzeugung von Biotreibstoffen aus
Holz.
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IEA Bioenerg_y JOANNEUM S\
.. Biorefineries for the Biobased Industry mrragted)

Saw mill

Staw residues.

—

ESOUTCES

| i —

What are the facts & &

figures of different ) Look here, you find
w
Stear::‘ ] 'Cataiyﬁcrea_cﬁo'nl Mmunl

biorefineries? = facts & figures in our
Fe{r?nlznn?aoilniun i “
i  reforming {Synthesis) ‘ Upgrading 2 ‘ Drying l Separation I
@1 1| = e e (|
| R S— A |
| Conversion Gurnbustmn Esterification |
| |
] |
|

l I S v ;

o) St Biorefinery Fact Sheet
Syngas l D"mtillatjunll ; ‘ Pyroly 8
15 ' i - |

| \E;mi::g ) \ |'h'd"098"> Upgrading 1 | ‘ Paper making ‘ Crystallization \Bicmethane> ‘ Distillation 2

J
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Biorefinery Fact Sheet e AN

LIFE

Developed in Austria and now also used in IEA Bloenergy Task 42
Part A: Biorefinery Plant Part B: Value Chain Assessment

Tabie 1: Key characterisics of biorefine: t = 2 3t
A E SHE 4 Yy Pl Part B: Value Chain Sustainability Assessment Table 2: Key characteristics of biorefinery vaive chain
Biorefinery FACT ET Biorefinery plant: The mehod of the e W
= = ul d chips Anne modeli nected in Anne: Whole value chain
“A 3-platform (black liquor, pulp, electricity&heat) i peaon 7 o . Thael asminpfions and rvieteg 0ces oy docmid)o Jevig 2
biorefinery using wood chips for pulp, paper, turpentine, oty s e
and heat® . T — i
e T - Prodecs T [leeres fosternal 3-platform (black liguor, pulp, Conventional Reference
Part A: Blorefinery plant o Lol sy electricity&heat) biorefinery using wood Systom
The commercial scale biorefinery A 3plationn (black Squor, pulp, eleckictySheat) L) ,:::: s chips for pulp, paper, turpenting .
biorefinery using wood chips for pulp, paper, turpentine, tall oil, bark, electricity and heat” i & pual siwwilont tall oll, bark, electricity@heat Forestry e
shown in Figure 4 The wood of wood chips are fransported 10 e beorefnery, whar the 19504 374
wood i debarked ared chipped. Then the pulp s produced from e fibres and caian oa P} 2 Harveeting
the rest of the wood and audiary chamicals end up in the black liguor. A share of the pulp & e ] ——
furher processed o paper. Via a separabion process the tall oil and the turpertine am haat 025 pal Ot R VO iy 320 paai @i‘::’i‘
produced and the rest of the black quor i combusted 1o produce heat and dedricity for the i A e d—
biorefinery and the suplus enengy s sold. bn the hiquor combusion the chemicals are Traraport Transport
receveried and used agan for puip production Feeomion ';;‘ fcoms | e o
This beorefinery is state of the art and commencial production faciliies have an annual pulp 4 sl iy Bicceferer -’ e
prodiuchon capacty bitween 200,000 up 1o 1,000,000 | per year, The biack kquar platform SO oo
contans a 1ol of oo chemicals thal are nol recovered foday due o economic and ichmical b of evpioyem )
firitations. In future the broad v@my of difiarent chemical in fhe black quor offers a great [Py, forsd s - s,
tial for gt o products % a Pulp \[' Talloil ) Eloctricity); r
poten TG © product |6y mane} Sa% paper || turpeatine /| heat, bark,
e e [ereere. 3 Fecycing! Recycing/
s 5 . N - enengy Distribntion Dasbution gy
Lo o = " gensration” | I generation’
" - . e e Use i
———————  Biorefinery plant | 3
s e
- p—
e - e Figure 9: Ct of y with reference system on whoie Lo 8 teeatont Wortoey  Arrescm
a ol value chain (incl. “end of ife treatment?) e e
i 11: Estimolted fAv'ed e dof
T [P ™
- erence
| Figure 8: Moss bslence of bioretinery plont | | == -T 1
Whace of conts
Electricity
and heat =
Figure &: A 3-pisttom (biack buor, pulp, electicty&heal) biorenery Lsing wood
chips for pulp, paper, twpenting, fall o, bark, efectnofy and heat —— g
o Reveom o
Figuro 12: Estrmaled greenouse gas
N e emissions of biorefinery and refereace products | Fiqure 11; Estmated cost and revenues of
Figure 7: Share of costs
o
= ety oA [ B
Enmrr e R By Fut ot Page 7

Annex:

Methodology of sustainability assessment and data with references

. e e e e s ew * 3 2 e e e 9 000 e e wTw
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.. Biorefinery Fact Sheets are available

heets are available T )
® 5 Glossy Fact Sheets
® 15 online on webpage

All sheets are made with the
® incl. 2 Austrian Cases ,,Biorefinery Fact Sheet Calculator
= Biorefinery Péls AG (Steiermark) (V 2.1)“ developed and owned by
® Biorefinery BioCRACK (Schwechat)

JOANNEUM RESEARCH
® 5 non public

® 7 in progress (e.g. biogas, pyrolysis, protein, rubber dandelion, algae..)

|
l domtn st syt Sosieey R b -;:4:'_ —
| - | |
I R - =
Biorefinery Fact Sheets L “ rom - ._'.; =
: - = ;|
: — [e— e

\I

@

i

—
i
|
8
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" g . . . . IEA Bioenergy ENeINNEIY \
. The Classification System of Biorefineries === =)

Developed in Austria and now used in IEA Bioenergy Task 42

The 4 Features to Characterise
A Biorefinery Systems

1. Platforms 2. Products

Biorefinery

4. Processes
el

3. Feedstocks

Naming:
» Principle: Number platforms (Name of
platforms)/Feedstock/Products/Processes

» example: ,,2-platform (electricity&heat,
syngas) biorefinery/wood chips/FT-biofuels,

electricity, heat, waxes/steam gasification”

THE INNOVATION COMPANY

Generic system

Feedstock

rBiorefine/y plant

Mechanical
process

'

Chemical
process

i |

Platform

Biochemical
process

 Bioproducts ’ y Bioenergy )



. Classification System is used...

O

Green building blocks

for
biobased plastics

PAULIEN HARMSEN AND MARTLIN HACKMANN

VDI

Task42 Biorefining

JOANNEUM
RESEARCH

NACH SUPER E10: W
FUR BIOKRAFTSTOF

Fakien, Trends und Perspeki

nWAG ENINGENDEN
For Guakey of e

Jai 2016
1G5 12.020.20, 05.040.20, 71.020 VDI-RICHTLINIEN sanuery 2016
VEREIN L I VDI 6310
DEUTSCHER Klassifikation und Gutekriterien
INGENIEURE von Bioraffinerien Blatt 1/ Fart 1
<& Classification and guality criteria
i5 of biorefineries
i Ausg. deutschienglisch
-E(_; Issue Ge rman English .E
£3 =
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& Anwendung ausgewihiter Methoden auf das
Praxisbelsplal grine Blorafiinerie "
6.1 Einfihrung 70
6.2 Beschreibung der Anlage —
Biowent-Bioraffinerie, Brensbach. . . . . .72
6.3 Okonomische Bewertung . . . . . ]

& Example: Practical application of
selecied methods 10 a “green blorefinery”. . 70

6.1 Introduction 70

6.2 Plant description — Biowen biorefinery.,
Beosbach. . . . ... ...........72

6.3 Economic evaluation T8
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Fachbercich Biotochnologio

VDHandbuch Biotechnologle
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6310 Janner 2016:

»Klassifikation und Gutekriterien
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The New Way in BioEconomy: —
From Competition to Integration e gE))

Integration

i

Competition

Bioenergy

(heat, electricity, transportation fuels)

Feed

Food

(e.g. vegetables, meat)

Biomaterials

(e.g. paper, construction material, chemicals, cotton, rubber, fertilizer)

THE INNOVATION COMPANY
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Your Contact

JOANNEUM RESEARCH
Forschungsgesellschaft mbH

LIFE — Centre for Climate,
Energy and Society

DI Dr. Gerfried Jungmeler
ElisabethstralR3e 18, 8010 Graz
+43 316 876-1313
gerfried.jungmeier@joanneum.at

Okologie
N\
Jachharigh®’

www.joanneum.at
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JOANNEUM NN
RESEARCH)
LIFE #/ i

LIFE — Zentrum fur Klima, Energie und
Gesellschatft
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é%é&%éf;?@))))}j
LIFE — Zentrum fur Klima, Energie und

® Entwicklung wirtschaftlicher Chancen aus dem Klimawandel
® Low Carbon Society — Entwicklung und Ubergang zu einer
kohlenstoffarmen Wirtschaft / Gesellschaft bis 2050
® Starkung der Resilienz gegeniber Klima- und Wetterrisiken
® Erneuerbare Energieversorgung
® Zukunftsfahige Lebensstile

m Etablierung eines europaischen interdisziplinaren
Forschungszentrum

® Wissenschaftliche Exzellenz in drei Forschungsgruppen
® Wetter- und Klimarisiko-Management
® Zukunftsfahige Energiesystem und Lebensstile
® Internationale Klimapolitik und -0konomie

THE INNOVATION COMPANY
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Die VIER
Einflusse der Treibhausgas-Emissionen

Zukunftsfahlges

Lebensstile
Energlesystem
tCO — COZA G]Ener L
ZAq G]Energle
Emlssmns Energle Dlenst Anzahl
faktor effizienz leistungen (DL)  der
(z.B. erneuerbare pro Person personen
. Energie) L
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Quelle: nach “IPAT-Formel” von A. und P. Ehrlich
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