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Sensitivity analysis: Evaluating economic feasibility and practical limits

/ƻƴŎƭǳǎƛƻƴǎΥ LƭǎΨ ƘƛƎƘ ǾƛǎŎƻǎƛǘȅ  ƻǳǘǿŜƛƎƘǘǎ ƛƴŎǊŜŀǎŜŘ ǎƻƭǳōƛƭƛǘȅ

Å Å

Moving from experience-based heuristic to systems-based assessment of solvents

Process Engineer

ÅWants to reduce CO2
footprint at best cost

ÅNeeds to select 
process and solvent

Research Chemist

ÅDevelops new CO2
capture material
ÅFocused on increased 

CO2 capacity and/or 
reduced heat of 
regeneration

Rapid screening

ÅBridges gap between 
lab and application

ÅAnalyses process cost 
implications

R&D pipeline

Columns higher than 120m (tallest columns 
in world) are unfeasible; most ILs require 

unrealistic columns

Installed cost of the main process units using 
5 ILs as solvent for CO2 capture. Majority is 
spent for heat exchangers and compressors.
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constant and their impact on the total costs

Total costs of most promising ILs compared 
ǘƻ ǘƘŜ ƭƛǘŜǊŀǘǳǊŜΩǎ ōŜƴŎƘƳŀǊƪ όолwt% MEA)
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Bespoke thermodynamic unit 
modelling of post-combustion CO2
capture plant implemented in gPROMS®

Thermodynamic models 
Å Rate based mass transfer using two-film theory (hƴŘŀΩǎ

ŎƻǊǊŜƭŀǘƛƻƴ ŀƴŘ IŜƴǊȅΩǎ ƭŀǿ) and assuming phase 

equilibrium in the vapour-liquid interface.[3]

Å Calculating the heat transfer via Nusselt-correlations 

Total Annualised Cost TAC ϳΑἼἷἶἍἛ
Å Capital Expenditure CAPEXcorrelations based on key 

characteristics of each unit, e.g., ǎƛȊŜΣ ƳŀǘŜǊƛŀƭΣ όΧύ

Å Operating Expenditure OPEXbased on Short-Run 

Marginal Cost for production of electricity and heat

Å Costs annualised via Capital Recovery Factor CRF
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Affiliations

Designing ILs for CO2 capture 
should consider low viscosity 
as a primary design criterion.

Majority of literature, which proposes a new promising solvent, 
does not report the full property-dataset needed to assess ILs. An 
assessment must not be based solely on the solubility, but on a 
systemic evaluation of their various thermophysicalproperties.

Carbon Capture in the UK: Factsheet

Å The UK has been committed to reduce the CO2 emissions by 80% 
from 1990 levels by 2050.

ÅElectricity generation from fossil fuels is one of the biggest single 
emission sources of CO2 (25% of total) [1].

ÅCapturing CO2ŦǊƻƳ ǘƘŜ ǇƻǿŜǊ ǇƭŀƴǘǎΩ ŦƭǳŜ Ǝŀǎ ŜƳƛǘǘŜŘ ƻǘƘŜǊǿƛǎŜ 
into the atmosphere can significantly reduce CO2 emissions.

Å In conjunction with other technologies, CCS leads to a minimised 
overall costs of electricity supply in the long run [2]. 
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Reducing the interactions between the cation and 
anion is the most straightforward means of lowering 
ǘƘŜ ƛƻƴƛŎ ƭƛǉǳƛŘΩǎ ǾƛǎŎƻǎƛǘȅ.
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