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Precombustion CO, Capture
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v Process integration (temperature, pressure) » Blue hydrogen, ammonia
v Relatively high CO, concentrations » CO, utilisation
v Process intensification (reaction-separation) » Negative emissions (BECCS)
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Precombustion CO, Capture:
R&D Projects (inexhaustive)

Solvents

» ExxonMobil low-carbon hydrogen production (2027-2028)
7Mtpa CO, (Baytown, Texas)

Adsorbents
« TDA WGS/CO, capture system for IGCC 16 Nm?3/h at Praxair (TRL 6/7)

» Sorption-enhanced gasification: thermochemical conversion of
waste at VTT (Finland) with fluidised and fixed-bed gasification
units, IFK Stuttgart (200-kWth scale) and TU Wien (100-kWth scale)

« Reforming and chemical looping - CASOH: Arcelor Mittal Gas Lab (Asturias, Spain) 300 Nm3/h
of blast furnace gas to hydrogen demonstrated at TRL7, single column

« Sorption-enhanced water-gas shift - SEWGS: STEPWISE project validated single column
performance 800 Nm3/h blast furnace gas at Swerim (Luled, Sweden)
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Sorption-enhanced water-gas shift (SEWGS)

TNO development for precombustion CO, capture

Combining CO, separation with WGS reaction

Kisuma Chemicals industrially sourced solid adsorbent

Optimizing H,/N, while removing CO,

Minimization of energy requirement

INITIATE project: Nov. 2020 - Nov. 2025

21.3 M€ EU funding
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KISUMA

https://www.initiate-project.eu/

CO, for storage >—>
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Sorption-enhanced water-gas shift (SEWGS)

« TNO development for precombustion CO, capture
¢ Combmmg COZ separatlon Wlth WGS reaction EU, EA-20, Industrial producer prices, total, domestic and non-
domestic market, 2015 - 2024, undadjusted data (2021 = 100)
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https://www.initiate-project.eu/
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Industrial_producer_price_index_overview
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INITIATE
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INITIATE: Technology demonstration

PILOT CONSTRUCTION BOFG : mlfg?ﬁ\f/:tloni
Capacity 400 Nm3/h BOFG for 2.6 ty,;/d . | ;
Design finalized Hpsteami i

LP steam! > CO, product

Procurement and construction on-going

%) SWERIM | Hy/N, buffer
MAIN CHALLENGES ITTTTTTTTT T T ;;;-I\-I;;(—T—c:';—E;V—I-.

Desulphurization

Inflation driven cost increase

» Scope reduction to 1.3 ty,5/d Methanation

Aqueous NH;
storage

NH; synthesis

JM Johnson Matthey 2
Inspiring science, enhancing life
Catalysts for WGS,
Methanation, DeSand NH; loop CO, adsorbent
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INITIATE: Technology demonstration

Q3
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, ; - , Functional materials selected and
Hoisting the WGS reactor into place Positioning of SEWGS reactor 1 Utility rooms installation in production
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INITIATE: Delivering competitive CO, capture costs

Key Costs

Key Benefits

Summary key uncertainties
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Key drivers and uncertainties

EU

» ETS price
« CBAM/ free allowances
« RED3 fuels/chemicals

EU + local

* Legal
* Extra price/value products
+ Subsidies

Local

+ CO, storage costs, specs,
availability

» Market volume products

 Green electricity / natural
gas costs & availability

* H, costs & availability

Internal
(consortium)

« SEWGS OPEX
» Production at scale

» Chemical plant availability
(CAPEX)
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SEWGS: Steps towards the First of a Kind plant

Demonstration - pilot under construction
Site identification - inventory finalized, discussion on-going
Business plan - long term implementation plan

IP&R, ownership, collaboration - exploitation of results
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