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1. Introduction

Commercially available aqueous MEA (monoethanolamine) solvent based post combustion CO2 capture (PCC) 

technology promises large scale carbon dioxide emissions reductions when implemented in the power plant sector. 
However, this technology is known to reduce the power plant efficiency by as much as 10 absolute percentage 

points and thereby increase the cost of producing electricity. As a result, novel solvents are being developed globally 
as replacement for MEA. There is, therefore, a need to determine the extent to which a particular novel solvent 

would perform better over MEA solvent in reducing the adverse impact of PCC process on power plant efficiency, 
nominal cost of electricity generation and overall water requirement when implemented in both existing and new 

power plants. The detailed assessment results could also be used to provide justification for focus of research 
directions of particular relevance to countries like Australia where water resource is rather limited. 

This paper presents the results of process evaluations that include a detailed sensitivity analysis of the 

thermodynamic properties of liquid absorbent for CO2 on the overall costs and the efficiency for power generation 

for existing and new black coal-fired power plants in Australia. The existing power plant is deemed to be 
mechanical draft water cooled subcritical type whereas the new power plant is considered to be an air cooled 
supercritical double reheat variety. The integration of power plants with the capture plants is such that it allows the 

power generators full flexibility with respect to switching ON or OFF the CO2 capture process operation. 

The techno-economic evaluation results show that for a meaningful decrease in the efficiency and cost penalties 

associated with the post combustion CO2 capture, a novel liquid sorbent will need to have heat of 
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absorption/desorption, sensible heat and heat of vaporization around 50% less in comparison with 30% w/w aqueous 
MEA solvent. It also shows that the impact of the capital costs of PCC processes is quite large on the added cost of 
electricity generation. The results can be used to prioritize PCC research in Australian context.


