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CO, z prumyslové produkce a CCS/CCU
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CCU/CCU nebudou pouze preklenovaci I
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Nabizi se moznost vyrabét produkty na bazi uhliku
pomoci OZE, coz umoznuje defosilizaci priamyslu.
Existuje cca 10 milionu uhlikovych sloucenin z fosilnich zdroju
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CO2 - vstupni surovina pro chemicky prumysl, proto

SVAZ CHEMICKEHO 15. cerven 2021 SCHP CR zaklada spolek

PRUMYSLU €R CO2 Czech Solution Group, z.s.
Zkracené CO2CZ




Cil spolku CO2CZ - CCS/CCU O,

KOMERCIONALIZACE DEKARBONIZACE

Systémovy pristup dekarbonizacnich procest 2050

1. VYZKUM - vytvofit akéni expertni vyzkumné skupiny CCS/CCU

2. PODPURNE AKTIVITY PROCESU DEKARBONIZACE
podpurné programy, legislativa, vzdélavani, PR...

3. PRUMYSL - Efektivni vazba PRODUCENTI CO2 + VYZKUM CCS/CCU

Zallenéni CR do international cooperation low-carbon and circular economy

STRUKTURA SPOLKU
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Legislation - National commitments
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Publicity, enlightenment, PR
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- EU partners
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Vedecko-vyzkumné aktivity

Projekty inicializované prumyslem




CO, Czech Solution Group structure
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Podptirné aktivity transformaci CO2

Podpurné aktivity
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KOMERCIONALIZACE DEKARBONIZACE (BUSINESS)

Business aktivity




Planované fazovani konkrétnich projektu

1. Phase - DEMO
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2. Phase - INDUSTRY




Planované fazovani konkrétnich projektu

1. Phase - DEMO

FERMENTATION

C6H1206 — 2C2H5OH + 2002

ethanol

DEMO PROJECT

pure CO2 from fermentation

food quality - ideal for CCSU

VERIFICATION CENTRE
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2. Phase - INDUSTRY




Planované fazovani konkrétnich projektu

1. Phase - DEMO

FERMENTATION

2. Phase - INDUSTRY

CeH120g —> 2C,HsOH +2CO, |

ethanol

Fossil Fuel Cement
Power Plants Factories

DEMO PROJECT CO, Production in average

European Union — 8,7 t CO, eq./person

pure CO2 from fermentation _
Czech Republic — 12,4 t CO, eq./person

food quality - ideal for CCSU

VERIFICATION CENTRE 100 MILION TONS CO, - YEARLY AVAILABLE




Planované fazovani konkrétnich projektu

1. Phase - DEMO

FERMENTATION

CeH120g —> 2C,HsOH +2CO,

ethanol

DEMO PROJECT
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Retézec vyroby uhlovodikovych komodit
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Komplexni retézec
od produkce CO2 po uhlovodikové komodity

CCS

Carbon Capture Storage

CO2 VALUE CHAIN

CCU

Carbon Capture Utilization




od produkce CO2 po uhlovodikové komodity

Komplexni retezec

Czech CO, sources
Pressure ambient
Temperature ambient
CO2 concentration 100% Fermentation
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Minir impurities n/a
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CO2 VALUE CHAIN
CO, capture

ABSORPTION (chemical/physical)
- Ammonia

- lonic liquids

- Piperazin

- Alkaline solutions

- Amine solutions, AA-acides

ADSORPTION

- MOF , POP (porous polymers)
- Zeolits

- Metal oxides

- Solid sorbents (base amines)

MEMBRANES

- Organic

- Anorganic

- Composite

- Hybrids - combations

BIOLOGICAL CAPTURE

- BECCS

- Mikrobiological transfer

- Synthetic biology

- MES (microbial electrosynthesis)

OTHER WAYS

- Carbonate loops

- High-gravity (HiGee) Arc

- FLP (frustrated Lewis pairs)
- Cryogenic

CCU

Carbon Capture Utilization
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Convertion

Thermo-chemical

Bio-chemical
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Bio- electro-chemical
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End produkt

MINERALIZATION

- Concretes

- Carbonates (CaCOs, MgCOs,..)
- Bauxit (Al,O;, Fe,0s...)

- Bicarbona NaHCO; .

- NHsHCO;

BIOLOGAL CONVERTION

- BECCS Bioenergy with carbon capture and storage
- Energy storage, coupling
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FINE CHEMICALS

- Organic carbonate

- Nucleophilic additions with CO, (C-CaC-H)
- CO, on synthesis of amines, esters and

CCS

Carbon Capture Storage

CCU

Carbon Capture Utilization
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CO, a Power to X
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Hydrogen (H2) is the Key Component in Power to X

Power to X products

CO2 from Biogas w
Methane
Power to '
Gas (H2, :
& : ' Direct use for
; Transportation, Industry
| CO2 from Industry CO from or for the Gas Grid
+ Or Air Capture Thermal i
" : Gasification ‘;) Green

N2 Capture els

T} Polyolefins

Ammonia
e e S ety Source: Energinet: Systemperspektiv 2035
® Siemens Gamesa Renewable Energy A/S SIEM EN S Gamesa
Different Electrolyzer Systems
PEM ALC SOEC
Proton-Exchange-Membran Alkaline Elektrolyse Solid-Oxid
Siemens SILYZER 200 GreenHydrogen Haldor Tops@

1.2 MW HyProvide™ A-Series

o

Siemens SILYZER 300
Modelized NEL
2.2 MW per stack
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SIEMENS Gamesa

@ Siemens Gamesa Renewable Energy A/S

EnEwasLE EnERGY

https://windren.se/WW2020/07 4 03 Madsen Storage of electricity in _molecules Pub.pdf




Konverze CO2 je jednim z hlavnich témat SusChemu

Chemistry
Europe

ChemSusChem Chemistry

Europe

@ Chemistry Europe - Wiley Chemistry Europe - Wiley Chemistry Europe - Wiley
Catalysis for CO2. .. ChemSusChem: Vol 12, N...  Theoretical Insight into the..

WILEY-VCH

WILEY-VCH



CCU je hlavni téma R&D nefosilni uhlovodikové chemie
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CCU je hlavni téma R&D nefosilni uhlovodikové chemie
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Spoluprace Power to X

https://www.topsoe.com/hubfs/TCF%202022
%20Power-to-X%20Agenda.pdf?hsLang=en-us

Klicové slova
Electrochemical CO2 reduction (CO2R)
https://iopscience.iop.org/article/10.1088/2515-7655/ac7823/pdf




