
Next Generation Carbon 
Capture Technology

Industry Engagement Workshop 3

Presentation of Results

23 June 2022

present the final outputs from the study, allow interested parties to ask questions about the outcomes, and discuss the applicability and deployment of various potential carbon capture technologies to their industrial applications.



– Introduction (10 mins)

– Review of Next Generation Technologies (20 mins)

– Pre-Deployment Verification Unit Concept (20 mins)

– Technoeconomic Assessment Results (90 mins)

Questions / Discussion

– Close (10 mins)

Workshop Agenda
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• Review of next-generation carbon capture technologies
• Review of capture technologies 

• Opportunities and barriers

• Commentary on technology development

• Technoeconomic analysis of next generation technologies applied to industrial, 
waste and power sectors

• Case study of a mobile solvent testing unit

• Provide data to support submissions to Call 2 of the Innovation 2.0 programme

Study Objectives



Review of Next Generation 

Technologies



• Established capture applications

• Capture cost reductions through innovation

Next Generation Capture Technology Review



• Demonstration
• Likely to be deployable at 1000 tpd by 2030

• Amine based solvent systems

• Development
• More likely to be deployable at 1000 tpd scale by 2035

• Non-amine solvents, solid sorbents, fuel cells, membranes, 
oxy-combustion, process alterations

• Research
• Laboratory or small pilot projects

• New components

Categorisation of Technologies



Opportunities

• Corporate strategy and reputation 

• Competitive advantage

• Investment opportunity 

• Ability to operate 



Barriers

• Cost of emitting CO2

• Transport and storage 
infrastructure

• Alternative decarbonisation 
options

• Technology risk



• 30 September 2021
• Opinions gathered from industry using interactive software 

• Enthusiasm for developing capture projects

• Wariness of ‘false starts’

• 20 January 2022
• Supplier presentations from CO2 Capsol, C-Capture, Calix, FuelCell Energy, Carbon 

Clean and 8Rivers

• Videos available at:

https://ukccsrc.ac.uk/next-generation-capture-technologies/

Industry Workshops 



Questions?



Pre-Deployment Verification Unit 

Concept



Purpose of Concept

To present a reference case study for a carbon capture demonstration plant for BEIS to use in assessment of next-generation 
demonstrator plants seeking BEIS funding

Plant Concept

Objectives

• Identify scale for the reference case study

• Identify CAPEX and programme

• Identify the potential outputs and value from 
developing the reference case study

Selected Configuration

Concept for amine solvent capture plant retrofit to existing EfW 

plant to establish a “deployment de-risking package” rather than 

pilot plant, with key features:
• Processing variety of real flue gases in situ (plant to be 

containerised)

• Flexibility to modify ‘base design’ to meet site-specific 

requirements

• Full-chain to sales-grade liquid CO2 product

• Realistic reclaiming testing

• Flexibility to drop in alternative solvent formulations
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Risk category Risk description Value of de-risking

Critical risks Sites shut down, T&S network under-utilised, 

potential for UK Government taking T&S 

capacity risk

Identify mitigation measures and project 

OPEX

Medium risks Exceed environmental permit conditions Modify design where appropriate

Excessive waste disposal costs Identify long-term waste composition and 

formation rate

Barriers to deployment of CCUS Demonstrate long-term emissions 

performance

Marginal benefits Potential for cost reduction Identify where equipment/packing/materials 

are over-specified

Potential for waste classification as ‘non-

hazardous’

Verify presence/absence of hazardous 

components in solvent waste

Potential for higher capture efficiencies Potential to test real off-design modes and 

advanced operating strategies.

Value of de-risking



Block Flow 

Diagram



PDVU Concept Design Outputs

Small scale unit

• Approximately 5-9 tpd CO2

captured

Scale Cost Programme

Scaled costs, normalised to £2021

• Base calculated capital cost: 

£4,000,000

• Accuracy -50% / +100%

• Scaled from previous project data 

consistent with AACE Class 5

• Capacity up to 5tpd for CCGT flue 

gas or up to 9tpd EfW flue gas

Approximate durations

• FEED: 4 months

• EPC: 12 months

• Commissioning: 1 month

• De-risking campaign: 12 months

https://www.researchgate.net/publication/2723808

59_Pilot-

scale_Demonstration_of_an_Advanced_Aqueous

_Amine-based_Post-

combustion_Capture_Technology_for_CO2_Capt

ure_from_Power_Plant_Flue_Gases

https://www.researchgate.net/publication/272380859_Pilot-scale_Demonstration_of_an_Advanced_Aqueous_Amine-based_Post-combustion_Capture_Technology_for_CO2_Capture_from_Power_Plant_Flue_Gases


Following completion of the concept for this Review, future work to consider:

1. Identify willing host site(s)

2. Establish funding for FEED study for base concept including any future BEIS 

competitions

3. Undertake FEED and any site-specific modifications

4. Determine contracting strategies for EPC and operational phases, identify 

future host site

Next Steps



Questions?



Technoeconomic Assessment



Introduction



Market Volatility

Data from Ofgem website



• Technology description

• Levelised cost of capture (LCOC)

• Impact on product cost

• Opportunities and challenges

• Comments on uncertainty

Study Outputs



Benchmarks

• Gas Power Generation

• Energy from Waste

• Cement Manufacture



Benchmark Results



Hot Potassium Carbonate, CO2 Capsol



Non-amine Solvent, C-Capture



LEILAC, Calix



Overall LCOC Comparison

Not to be reproduced without accompanying footnotes



Selected Footnotes for LCOC

• CO2 transport and storage and residual emissions costs are excluded

• Capture level varies

• Some technologies don’t just capture carbon

• LCOC is only one aspect of performance



Overall LCOC Comparison

Not to be reproduced without accompanying footnotes



Overall LCOC Comparison

Not to be reproduced without accompanying footnotes



Overall LCOC Comparison

Not to be reproduced without accompanying footnotes



Overall LCOC Comparison

Not to be reproduced without accompanying footnotes



Impact on Product Costs - Cement

Not to be reproduced without accompanying footnotes



• Government action on related issues

• Develop established applications

• Component testing

• Mid-scale demonstration facilities 

Next Steps

Pilot scale carbon capture plant, TERC.  

With permission from University of Sheffield



• The role of carbon capture

• Opportunities and barriers

• The price of CO2 emissions

• Risk of inaction

Closing Thoughts



Questions?



Close



• Details of innovation program

CCUS Innovation Program – Call 2



• AECOM Contact Details nextgen.ccus@aecom.com

• BEIS Contact Details industry.innovation@beis.gov.uk

Close
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