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Terminology and delimitation

Despite a broad interpretability of “circular carbon” focus of the
subtask is on ...

* ... closing the loop for CO, — “circular CO,”
e ... carbon capture technologies and their integration

* ... Industry and (re-)utilization in industry
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Activities in the subtask

 Activity A: LCA and Energy System modelling
« LCA-theory issues & technical data on duration of capture

« Continuation of subtask 1 work on branch carbon sankey-
diagrams

 Activity B: Integration of carbon capture in industry
« Work to be detailed

 Austrian activity, e.g. for international comparison:
survey “perspectives of industry on CCUS”

* Activity C: Networking
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Activity A: LCA and Energy System modelling

Issue: In common assessment methods (LCA, TEA) CO,
IS treated as emission, potentially afflicted with costs
(technical treatment, ETS)

Carbon source Application (e.g. synth. fuels)

Aim: Determine how a beneficial utilization in terms of
« reducing net GHG emissions, o ""
i G-o

 providing a renewable/sustainable feedstock, w o
* long-term fixation of fossil CO,, i U I .
* reducing resource and/or energy efficiency U TS corticaes Credit? R

can be properly considered in process and energy system
modelling.
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Activity B: Integration of carbon capture in
iIndustry

Aim: Examine the origin and quality of waste gas streams, CO,
separation technologies, options for intermediate storage and
utilization, and the integration of these systems in industries (by
sector).

This includes ...

... discussing potentially applicable technologies,

... matching of capture technologies and source streams,

... assessing potentials for off-site use (transport & storage),

... assigning carbon feedstock prices (and penalties) acc. to
their origin.
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Current projects & activities
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C-CED - Carbon Cycle Economy
Demonstration
within the Austrian hydrogen energy model region W|VA P&G
WIVA P&G, which focuses on various Energy Model Region
CCED 1) &l
that includes an inter-seasonal storage e e
function for renewable energy.
Relevant contents: (mabity ond veers)
» Capturing from long-term available . % v A
> vy — AV
- Evaluation of valuable within the framework :‘,Ql, ﬁé Blomass PAC
* Incorporation of intermediate (seasonal) g ‘f/,r—._;em:_k indusiy 0
« Thorough techno-economic, ecological, socio-technical and i GtIP='>—t -

regulatory of the identified process routes

Technology Collaboration Programme
by lea



ENERGY .
FUTURE 2023
IN INDUSTRY Iets

C-CED - Carbon Cycle Economy
Demonstration

Proponents within the proposed project
framework . other applications

(mability, end users)

( CH, r—i FA

»

o
T = B

Industry

L

Electrolysis H CH, :ﬁ
—

E o

Geomethanation
& Storage
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other applications
(mability, end users)

C-CED - Carbon Cycle Economy

Demonstration

Proponents within the proposed project
framework ...
Electrolysis_li 4
E Waste
Geomethanation Incineration

& Storage
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CaCTUS - Carbon Capture, Transformation,
Utilization and Storage

Austria’s climate neutrality: An in-depth
and CCS for the Austrian long-term climate
goals.
Carbon Sources _.» Carbon Sinks

Eff rtto vol.-% I P ri(_Jd f b
p; ) Com (Other sources 0 I (‘synthetic fuels n ! :::n
Relevant contents: "1 J 1 e oo [
B o H b} (' ombustion | ) -
* |dentification of today’s and future and () | (Direct 0 |..

« of solid waste : « Agricultural use
< Food and beverage

* Biomass

« Evaluation of potential of different CCU paths ) é! At )

( A
Process Emissions I decades
Material use
1

« Chemical feedstocks

industrial, political and scientific .

|
|
|
|
|
|
|
|
|
|
Carbon-based reduction |
|
|
|
|
|
|
1
|
|
|

 Mineral materials production i {® Product additive Y.
« Determination of preferable k et peeion )| [Seauestration 5
! \':- Underground storage J 4
. - (Bio c b oducts V centuries
« Techno-economic, ecological and regulatory . .. | |
(Solid residu ..:.‘ | @ Fossil
v k Pyrolysis J @ Non-categorize d
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CaCTUS - Carbon Capture, Transformation,
Utilization and Storage

Additional aim and scope of the project are Carbon SoUrces e Carbon Sinks
Effortto vol.-%

® a pOtentlals, eapture. €0 KOther sources

high | ppm

costs, and environmental impact of N
& CCS |n AUStrIa fCombustion

< of fossil fuels
% of solid waste

Period of carbon

- fixation
Synthetic fuels

days

% Gaseous
% Liquid
\ q

J months

(o1 co
Direct use E

% Agricultural use
%+ Food and beverage
\::- Biomass

4 . decades
Material use w

% Chemical feedstocks
\._:. Product additive

p E ! ;
Sequestration —

C:. Underground storage J v

years

* a comprehensible
to support sustainable ————
applications of CCU & CCS in Austria & Refineryoffossi o

# Fossil-based chemicals
% Mineral materials production

% Carbon-based reduction
(metallurgy)

% Fossil hydrogen production

E'—6& -0

-
.

(Biogenic by-products centuries

L3

Category color codes:

@ Fossil / non-renewa ble sources

(Solid residues

@ Non-categorized

—©®

(:o Pyrolysis
low 100%
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Regional sector coupling and carbon recycling

Estimating regional industrial potentials
for sector coupling and carbon recycling. |

How can today’s industrial agglomerations
develop towards a sustainable energy use
In a climate neutral energy system?
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Regional sector coupling and carbon recycling
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Regional sector coupling and carbon recycling
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Regional sector coupling and carbon recycling
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Thanks for your
attention!

(€ N

DI Dr.mont. Hans Bohm

Senior Researcher — Energy Technologies

Energieinstitut an der Johannes Kepler Universitat Linz

Altenberger StraBe 69

4040 Linz, AUSTRIA

Tel: +43 723 2468 5665
\e-mail: boehm@energieinstitut-linz.at /
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