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Scaled validation of advanced structured packing at the 

National Carbon Capture Center (NCCC) SSTU 

FWP #FEW0297

Pilot Solvent 

Test Unit 

(PSTU)

• 0.5 MWe

• ~10 tCO2/d

Slipstream 

Test Unit 

(SSTU)

• 0.05 MWe

• ~1 tCO2/d

SSTU Point Source Capture Operating Modes:

Coal gas: ~12% CO2 (slipstream from Gaston Steam Plant)

• High CO2 → L/G ~ 3, ~90% capture w/ 30 wt% MEA

NGCC: ~4% CO2 (natural gas boiler flue gas, diluted)

• Low CO2 → L/G ~ 1, ~95% capture w/ 30 wt% MEA
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~25–30% ↓ absorber size

~20% ↓ absorber CAPEX 

National Carbon 

Capture Center
Wilsonville, AL

~11 

inches

~10 inches

13x packings for 

SSTU absorber

Where is there opportunity for cost 

and performance improvements?

Capital costs are a significant driver

• Column & packing are 75% total

• Improved performance → reduced size

Cost of CO2 capture for 

hard-to-abate industry

Absorber costs

Improved structured packing 

→ solvent-agnostic performance gains 

→ reduced column size & CAPEX
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Flue gas

[1]

[2]

[3]

Conventional 

structured 

packing 

[4]

Geometry selection 

and CAD

3D print packing 

prototypes

Collect lab-scale 

absorber data

Fit to absorber model 

→ KPIs (kL, aeff)

[5]

[5]

Lab-scale testing (MEA) and 

model fitting → KPI (aeff)

Select 

geometries

Procure SSTU-scale 

packing sets

Testing campaign 

at NCCC SSTU

Validate performance 

and model fitting

Economic benefit with 

process model + TEA

Experimental campaign @ SSTU
1) LLNL packing geometry #1

• Load & establish operational limits

• Steady state capture

• Limited parametric tests

2) LLNL packing geometry #2

• Same as above

3) Conventional packing

• Operate at comparable conditions to above

Goals:
❖ Validate KPIs from lab-scale experiments

❖ Verify operational limits (loads) with advanced geometries

❖ Demonstrate improved CO2 flux vs. conventional packing

Geometry 

selection

Lab-scale testing (MEA) 

and model fitting

Procure SSTU 

packing sets

Integrated process and 

technoeconomic model

1D MEA absorber model 

for lab- and SSTU-scale

❖1 of 2 geometries finalized

❖Compatible with SSTU absorber

SSTU baseline Lab absorber

Lab-scale absorber 

testing (MEA)
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