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Outline

e Energy consumption in Austria

* Research on gasification

e Industry

* Implementations
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eSS

Gross energy consumption (renewables)

6 %o

14 %

10.204 PJ 417 PJ

(2.834 TWh)

(22.972 TWh) (116 TWh)

Weltweit EU28 Osterreich

M Bioenergie W Wasserkraft Wind Solarenergie ™ Sonstige (Warmepumpe, Geothermie, Gezeiten)

Quelle: WBA, Eurostat, Statistik Austria

IEA Source: biomasseverband.at
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Utilization of renewable energy and its
potential in Austria

Solar therm. energy
Geothermal energy
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Wind power
Bioenergy
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Source: Statistik Austria

IEA
= Bioenergy 4 www.ieabioenergy.com



G

Research in Austria . AP

and Life Sciences, Vienna

University of Natural Resources and Life Sciences Vienna

(BOKU Wien) carbonNneutralLNG

Trully Carbon Neutral Electricity Enhanced Synthesis of Liquified
Natural Gas (LNG) from Biomass

TrulyCarbonNeutral
Renewable Liquified \Q) NaturalGas

electricity
Sorption Catalytic Raw Biological
enhanced Methanation Methanation
\ e-gasifier

Liquefaction

100 % CH, @ @
\
. \

Carbon neutral
< bioLNG

80% CH,
+20% H, é

M

Biomass EXCESS excess 2" Option
carbon carbon Electromethanogenesis
(optimized carbon efficiency)
1t Option
Geological sequestration
(negative emissions)
IEA
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Research in Austria

CarbonNneutralLNG

* Sorption enhanced electrically
heated DFB steam gasification

* Use of electricity from renewables
for heat supply

e (CaC0,-Ca0 loop for CO, removal and
pure CO, sequestration

* |ncreased conversion of fuel carbon
to syngas

IEA
= Bioenergy
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University of Natural Resources
and Life Sciences, Vienna

Syngas ' C0,+ Steam

up to 70% H,
electrically heated
' Calciner
gasifier
CaC0;— Ca0 + C0,
C0, Sorption / Carbonation 'qm%kagm‘ ;
Ca0 + C0, — CaCO; _ A=
Shift reaction \ ' : _
C0 + H,0 —> H, + C0, ; : I
e |4
steam steam
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Research In Austria

CarbonNneutralLNG

e Process simulation and novel
concept design
e Design of additional reactor
units
* Process modeling in IPSEPro

e Erection of a cold flow model for
validation and scientific studies
* Fluid dynamics validation
e Control of mass flows
* Pressure gradients

@ IEA
= Bioenergy
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University of Natural Resources
and Life Sciences, Vienna

' C0,+ Steam

Syngas
up to 70% H,
electrically heated
' Calciner
gasifier
CaC0;— Ca0 + C0,
C0, Sorption / Carbonation -ql-litcka grne"
Ca0 + C0, — CaCO;y

Shift reaction \ [ | | )
C0 + H,0 — H, + €0, ; I

T 1

steam steam
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Research 1n Austria

Vienna University of Technology (TU Wien)
Institute of Chemical Engineering m UNIERGITAT

WIEN
Vienna University of Technology

No update received

@ IEA
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Research In Austria

Graz University of Technology
Institute of Thermal Engineering

TU

Grazm

Projects areas:
Combustion and gasification
CFD-simulations
reactive fluid flows
solar thermal processes
extrusion and injection molding (polymers)
thermal Management
Thermo-dynamical process simulation
Fluidized bed combustion
Second Generation Fuels and fuel cells
CO,-free gas- and coal-burning power plant

m EA
= Bioenergy 9 www.ieabioenergy.com



-

Research in Austria (&,

MANAGEMENT CENTER
INNSBRUCK

MCI

University of Applied Sciences for Environmental-,
Process- and Biotechnology, Innsbruck

Projects areas:

» Multi-staged fixed bed gasification systems
 Valorization of biomass

e Biomass to power and heat

e Engine & emissions

e Energy distribution and storage

* JRZ spin-off

m EA
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Research in Austria

& life sciences

LD I@ =

Par,

&
MANAGEMENT CENTER
INNSBRUCK

(Eenfrai ggglg in the JRZ — Waste wood gasification and production of activated carbon

Goals:

o e S Al B eSS

el P ML Tl Bl B R PR S B L. Bl B e 4

= > 2.000 m%g with chemical activation of waste wood (ex-situ)

B P P e PR A e R B e et R B e P T P e A ARy e

Continuous activation with two different reactor setups in pilot-scale in
test-phase

IEA
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Technology & life sciences

2 Central goals in the JRZ — Application of activated carbon in WWTP {‘F\\ I®
<7
INNSBRUCK

I D .
o

= Goal: Implementation in waste water treatment plants:
= Pre-treatment of high contaminated waste water
= Stabilisation of anaerobic fermentation
» Fourth treatment step / adsorption of micro-pollutants

= Central outcome of research year 3:

= Atwo-line pilot-scale WWTP plant is operated at WWTP
Zirl/Tyrol.

= A ssix-line lab-scale continuous anaerobic reactor is

operated
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Research In Austria @ ST

Bioenergy and
Sustainable Technologies

Competence area - gasification:

Product gas production/treatment/utilization
Process development and optimization

Measuring and analysis technology

Fundamental R&D on ashes and bed materials

15t and 2"d generation biofuels

Representative of Austria in IEA Bioenergy Task 39
liquid biofuels

e EXCo chairman (Dina Bacovsky)

e Secretary of IEA Advanced Motor Fuels

e Project partner Waste2Value

m EA
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Austrian companies

Aichernig Engineering GmbH (former REPOTEC)
(http://www.repotec.at)

Engineering of FICFB gasifiers for CHP, BioSNG and other synthesis (Glssing, Ulm,
Goteborg)

GET- Gussing Energy Technologies
(get.ac.at)
Research, consulting and engineering, education centre

Giissing Renewable Energy
(http://www.gussingrenewable.com)

GE Jenbacher Energiesysteme AG
(https://information.jenbacher.com/index.php)

IEA
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https://information.jenbacher.com/index.php

eSS

Austrian companies

Small scale gasification - overview

0CK 18/55 44/120

OKOENERGIE

HARGASSNER ) I 0

HEL TECHMNIK DER UK LINET

froling @

besser heizen

50 107

IEA
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Austrian companies

Small scale gasification - overview

GS YNCRAFT®

Das Holzkraftwerk.

GRESCO
ﬂPower

Eine neue Generation
von Biomassekraftwerken

URBAS

stahl- und anlagenbau

IEA
Bioenergy
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Production of syngas from biomass and
waste and downstream synthesis

1 MW DUAL FLUID gasification
250 kW Fischer-Tropsch synthesis

= Operation

Campaigns for research operation

Fuel

wood chips, sewage sludge, plastic
waste, sorted waste, agricultural
residues
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Project Waste-2-value

First results VI: Comparison to the experience from 100 kW,

GC measurements of main components, H, calculated O)
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Schmid, J. C., Benedikt, F., Fuchs, J., Mauerhofer, A. M., Miiller, 5., & Hofbauer, H.(2021). Syngas for biorefineries from thermochemical gasification of
lignocellulosic fuels and residues—5 years' experience with an advanced dual fluidized bed gasifier design. Biomass Conversion and Biorefinery, 11, 2405-2442.

IEA
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Project Waste-2-value

Waste2Value LevelUp (W2V-LU):
Campaign 1: Lessons learned

» Low water content of feedstock led to additional
challenges (high tar content expected based on
color of tar samples).

« Parameter variation showed the possibilities of
how to influence the performance of the plant.

»  The use of imestone as additive had an
immediate and dominating effect on the gas
composition. (H,:CO ratio)

» High amounts of N, in the reactor - still under
investigation

=> Basis for further experimentsin
demonstration-scale. Further optimization
necessary!

IEA
= Bioenergy 19
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Project Waste-2-value

Maintenance of the plant

i

_".;:
i

R

IEA
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Thanks for your attention

Dr. Jitka Hrbek \ ; "\

jitka.hrbek@boku.ac.at
Univ.Prof. Christoph Pfeifer IEA Bioenergg

ch ristoph ; pfe ife r@ boku.ac.at Technology Collaboration Programme

Www.leabloenergy.com

Technology Collaboration Programme
by l€Q


mailto:jitka.hrbek@boku.ac.at
mailto:christoph.pfeifer@boku.ac.at

	Foliennummer 1
	Foliennummer 2
	Foliennummer 3
	Foliennummer 4
	Foliennummer 5
	Foliennummer 6
	Foliennummer 7
	Foliennummer 8
	Foliennummer 9
	Foliennummer 10
	Foliennummer 11
	Central goals in the JRZ – Application of activated carbon in WWTP
	Foliennummer 13
	Foliennummer 14
	Foliennummer 15
	Foliennummer 16
	Foliennummer 17
	Foliennummer 18
	Foliennummer 19
	Foliennummer 20
	Foliennummer 21

