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PCC - CARER 
(Post-Combustion Capture - Cost and Residual Emission Reduction)

Aim
Demonstrate & understand the 
physical phenomenon predicted by 
process modelling that allows ultra-
high CO2 capture levels with low 
energy inputs  

Key Outputs
• 6 Days testing on the TERC 

amine capture plant (ACP) to 
explore plant parameters 
required to obtain very high 
capture levels, 95% and above 

• Development of a lab-scale 
reclaiming capability

Funding
£50k (UKCCSRC) + £10k (SSE 
Thermal) + £10k (Bechtel)

CO-Cap

UKCCSRC (£30k) 

PCC-CARER
UKCCSRC (£50k)
SSE Thermal (£10k)

Bechtel (£10k) 

FOCUSS
DEZNZ (£515K) 
SSE Thermal (~£30k, In-Kind) 
AECOM (~£25k, In-Kind) 
UoS (~£100k, In-Kind)

ETRIC
UKCCSRC (£50k)
Tata Chemicals (£10k)
SSE Thermal (In-kind)

CAPCCO
IDRIC (£72k)

SSE Thermal, Bechtel, Viridor and Phillips 66 (In-kind)

STRETCHER 

Investigators
Jon Gibbins, Muhammad Akram, 
Daniel Mullen, Marcin Pokora, 
Mohamed Pourkashanian, Abby 
Samson, *Stavros Michailos 
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Lean loading = 0.2mol/mol
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Lean loading = 0.2mol/mol



PCC - CARER 

Lean loading = 0.2mol/mol

Lean loading = 0.1mol/mol
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PCC - CARER 
(Solvent Stripping)
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PCC - CARER 
(Inflexion Point)

99%

95%
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99%

95%
Good

PCC - CARER 
(Inflexion Point)
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(Test Campaign)



PCC - CARER 
(Test Campaign)



PCC - CARER 
(Test Campaign)

Test 

number

Stripper 

pressure 

(bara)

Lean 

flow  

(kg/hr)

Liquid flow 

assessment

Gas lean 

loading (mol 

CO2/mol MEA)

Rich loading 

(mol CO2/mol 

MEA)

Inlet CO2 

(dry %)

Outlet CO2 

(dry %)

Gas flow 

(Nm3/hr)

Gas 

Capture 

Level

1 1.4 325.1 Not steady state? 0.170 0.455 7.40 1.16 207.7 85.34%

2 1.4 325.6 ~ Correct 0.120 0.450 7.42 0.20 208.5 97.49%

3 1.4 380.0 Too high 0.145 0.437 7.43 0.01 209.4 99.84%

4 1.3 350.1 Too high 0.105 0.423 7.53 0.08 208.5 98.98%

5 1.3 400.2 ~ Correct 0.190 0.462 7.46 0.22 209.4 97.25%

6 1.4 300.0 Too high 0.089 0.306 4.52 0.14 209.8 97.03%

7 1.3 299.8 Too high 0.121 0.344 4.53 0.04 209.3 99.19%

8 1.2 300.1 Too high 0.147 0.372 4.58 -0.01 209.7 100.26%

9 1.5 300.0

Could be correct (for 

94%) limited by lean, 

but likely too low

0.229 0.456 4.90 0.35 207.1 93.27%
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High Energy Low Energy
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NCCC



Lean loading = 0.2mol/mol

Lean loading = 0.1mol/mol

PCC - CARER 
(ABSORBER CORNER)

Flow Too High
(Increased Energy Penalty)

Flow Too Low
(Reduced Capture)



Lean loading = 0.2mol/mol

Lean loading = 0.1mol/mol

PCC - CARER 
(ABSORBER CORNER)

Increased operational swing



PCC - CARER 
(Reclaiming)

• Two reclaimer rigs are being constructed, both by 

post-graduate student projects.  

• The reclaimer in Figure 10 (Marcin Pokora, University 

of Sheffield) is constructed out of glassware which 

helps to visualise reclaiming processes, such as 

foaming and any colour changes, in real time as they 

occur.  

• A stainless-steel unit for operation at up to ~ 5 bar is 

also being made by an external student at the 

University of Lincoln, Philip Staton, supervised by 

Abby Samson

Update available at poster presentations!



PCC - CARER 
(Learnings)

Absorber:

• The L/G ratio in the absorber can't be too low, capture level 

won't be achieved

• Or too high, to get the highest possible rich loading

  Stripper/reboiler:

• Pressure is a critical factor for achieving lean loadings at 

reasonable energy inputs

• Liquid flow to the stripper no higher than the energy available 

can strip to the required lean loading

• Rich flow cannot be too low or the lean loading will be too low 

and go beyond the inflection point at that pressure

• Some flexibility in lean loading if above the inflection point and 

higher than required for the capture level, but at the expense 

of higher reboiler temperatures and extra packing in the 

absorber

PCC - CARER 
(Next)

Another 3 Days of testing using 

a new high-temperature heater 

to achieve low lean loadings 



Get in touch:
Daniel Mullen, Low Carbon Technology Engineer 

Daniel.Mullen2@sse.com
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