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CCS at geographically dispersed industries
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Risks
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•energy supply for CO2 compression
•water access for capture plant
•Resource related e.g. O2 supply for oxyfuel combustion (cement)Technical

•Limited or no comprehensive plan, policy, regulatory framework
•Lack of permitting deters investmentPolicy

•uncertain availability of transport & storage - risk of stranded assets with no 
alternative use

• If infrastructure serving only 1 site – no economies of scale
•Costs of transport site/method specific and range between £15/tCO2 to 

£44/tCO2 (with varying carbon reduction potential) .

Transport/ 
economic



Alternatives – Fuel Switching
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For industry with significant process emissions (cement, glass, lime), CCS 
achieves a significantly higher level of abatement than hydrogen (H2) fuel 
switching (or electrification). [1]. 

New paper looking at cost of CO2 avoided of switching to H2 from NG – at the 
lower end of DACCS cost estimates (100-300 £/tCO2), the CCA of gas to blue H2

could be higher than using NG+DACCS. [2] 

[1]  Element Energy for sites the Department for Business Energy and Industrial Strategy (BEIS), “CCS deployment at dispersed industrial 
sites,” Aug. 2020.
[2] Mullen, D., Gibbins, J., Lucquiaud, M. (2023) On the cost of Zero Carbon Hydrogen: A Techno-Economic Analysis of Steam Methane 
Reforming with Carbon Capture and Storage, Int J GHG Control, under review

This is likely to change if prices of H2 drop with the introduction of the 
UK and EU hydrogen roadmaps and the US “1,1,1” strategy where 
predicted price of green H2 will be $1-2/Kg by 2030. 



Alternatives – CCU
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Apart from some technical issues (large land, low TRL, high energy demands 
etc), main concerns are:

1. Limited market size where CCU projects (~kt scale) cannot compete with 
CCS (~Mt scale)

2. With geographically dispersed emitters, CCU would have to be co-located 
to avoid same issues with transport as standard CCS.



Benefits of DACCS
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Direct Air CO₂ Capture and Storage (DACCS), an emerging technology that uses 
chemical processes to capture and separate CO2 directly from ambient air 
where it is then stored permanently underground. 

1.High location flexibility – can be placed near storage, ports or hubs, avoiding 
all of the transport and location limitations (such as water and electricity) 
mentioned previously.
2.Can tackle emissions form all of the smaller sources where CCS is deemed 
financially not viable. 
3.Can be used to capture residual process emissions etc. 



Direct Air Capture Technologies

7

Adsorption Technologies Absorption Technologies

Thanks to Lucas Joel (University of Sheffield) for figures.



DACCS predicted prices 
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6th Carbon Budget on GGR

Widespread Innovation scenario

Balanced Pathway

Early-stage 
£400/tCO2 

DACCS cost 
effective 
deployment
£169/tCO2 £120/tCO2 

DACCS cost 
effective 
deployment
£210/tCO2

£180/tCO2 



DACCS co-location and integration →Co-DACCS
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Co-DACCS – findings so far:
-Study done for CCGT but can be applied to any 
PCC plant
-combination of an air absorber with a typical flue 
gas absorber can achieve specific reboiler duties 
down to 3.5 GJ/tCO2 for separating CO2 from the 
air (comparable to CCGT+PCC applications).

Project funded by UKCCSRC



Some Direct Air Capture ambitions
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Occidental Petroleum is planning “as many as 135 plants by 2035, each capable of 
capturing 500,000-1 million tons of CO2 annually”[1]

[1] Energy Intelligence: https://www.energyintel.com/00000183-ca18-d8ee-a5cb-dadc9be30000
[2] Figure: www.oxy.com/globalassets/documents/investors/lcv-investor-update/oxy-low-carbon-ventures-investor-update---selected-presentation-transcript.pdf

https://www.energyintel.com/00000183-ca18-d8ee-a5cb-dadc9be30000
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