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Summary

To address the challenges of climate
change, experimental campaigns at the
UKCCSRC-PACT National Core
Facility were carried out to investigate
the performance of PACT CO2 capture
plant against 40 wt(%) MEA

Process simulation studies with gCCS
(v.1.1.0) was also embarked to
investigate a number of operational as
well as process conditions on the
performance of the CO2 capture plant.

Experimental campaign 1

Novelty Results

The influence of the CO2 
partial pressure against 40 
wt(%) of MEA on the 
performance of a pilot-scale 
advanced CO2 capture plant. 

• Selective-Exhaust Gas Recirculation (S-EGR)
ratios was simulated against 40 wt(%) of Mono-
ethanol-amine.

• The performance of Post-combustion CO2
capture was evaluated against varying
Pressurized Hot Water (PHW) temperatures.

• The influence of oxidative degradation of the
amine solvent was investigated against 15 vol(%)
of O2 and 5 vol(%) of CO2.

Modelled PACT CO2 capture plant

Experimental campaign 2

Novelty Results

Process modeling studies

Novelty Results

The CO2 concentration in 
the flue gas and the PHW 
temperature that yields the 
lowest SRD was found to be 
6.6vol(%) of CO2 and 125C
respectively.  
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General conclusions

Investigation into oxidative 
degradation on CO2 capture 
with natural gas combustion 
flue gas at a pilot-scale 
facility. 

Rate of Fe corrosion was 
0.062 (mg/l)/hr

Nh3 emission was about 
40ppm

Observed relationship 
between water-wash transfer 
and DO peaking 

Conclusion

Conclusion

Process simulation to 
evaluate the performance of 
CO2 capture against:
Case 1: Capture µ of process
Case 2: Capture µ of CO2 in 
fuel combustion

the SRD of the CO2 capture 
process does not represent 
the CO2 concentration of the 
CO2 in the fuel combustion 
gas-stream.

In spite of decades of innovative and breakthrough achievements in CCS, its future cannot be said to be without major challenges due to not technological 
prowess but political determination that will enable the policies to drive the deployment of CCS. This is essential since it is implausible to think that 
trillions worth of monetary values of energy source that lies beneath our feet will be neglected. 

A higher S-EGR ratio inevitably translates to higher rich loadings, which facilitates corrosion of the PCC plant’s equipment. A trade-off scenario thus 
transpires with regards to shorter benefits of higher CO2 capture, lower volatile emissions and lower reboiler duty or long-term drawbacks of higher capital 
expenditure.   

Operation of a solvent-based CO2 capture plant requires trade-offs and compromises in all its ramifications. The consequential result of operational and 
process conditions/modifications to concede over the others will ultimately depend on a cocktail of the power plant’s operational, legislative, regulatory and 
environmental requirements. 


