
J u n e  5 ,  2 0 2 4

How low can we go?
Ice-31 and deep decarbonization at tcm

net-Zero flexible Power: High Capture Rate Project Review meeting
June 6-7, 2024

Erik Meuleman, Ryan Skubic
Major Contributors:   Nathan Fine, Madi Lynch, René Kupfer, Kelsey Gray, Andy Awtry, James Tomey,
 
                                    Richard D’Ardenne, Dana Shierstone, Jenn Atcheson, Ned Brown



I
o

n
 

–
 
n

E
T

L
 

n
e

t
-

Z
e

r
o

P G  2

J u n e  5 ,  2 0 2 4

Ion clean energy

We’ve built a better mousetrap

More effective and cost-efficient technologies for use by point sources 
including natural gas and coal-fired power generators 
and industrial emitters.

Us DOE support

Awarded over $85 million in highly competitive, peer-reviewed U.S. 
Department of Energy cooperative agreements.

Transformative pilot performance

Exceptional test results at National Carbon Capture Center in Alabama 
and Technology Centre Mongstad in Norway, the world’s largest & most 
advanced carbon capture test facility.

Boulder, CO 
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Setting A new solvent standard
Extremely low emissions 
Emissions from our solvent fall below detectable levels of current CEMS, allowing our customers to operate within existing air permits.

Unprecedented solvent stability
Extreme stability extends the life of the solvent without losing capture efficiency. As a result, cost and frequency of solvent replacement 
is decreased.

Faster solvent kinetics
ION solvent creates a faster and higher capacity reaction with CO2, requiring less solvent to capture emissions, smaller equipment and 
lower transportation costs.

Lower energy requirements 
ION solvent requires less energy for operation so our customers can keep their costs down, even at capture efficiency rates over 95%.
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IOn’s campaign at TCm – 2023-2024

validate results from national Carbon Capture Center 
PSTU at scale > 10 mw
• Key evaluation for further scale-up to major demonstrations
• De-risk perceived scale-up hurdles

Demonstrate the potential of advanced solvent systems 
at the world’s largest & best-equipped research facility
• Baseline ICE-31 drop-in solvent at TCM
• Optimize energy consumption and flow rates with a drop-in solvent
• Deep decarbonization at >99% CO2 capture efficiency 
• Validate ION process simulation model
• Assess long-term solvent stability
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Revalidating Process Simulation Model: 
Parity Plot
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Empirical Results
(Arbitrary Units)

   Stripper Sump Temp
   Stripper Overhead Temp
   Working Capacity
   Max Absorber Temp
   Specific Reboiler Duty

𝜇_(𝑃𝑖𝑙𝑜𝑡−𝑀𝑜𝑑𝑒𝑙)±	𝜎_𝜀=1.6%	±5.8%	

𝜇_(𝑃𝑖𝑙𝑜𝑡−𝑀𝑜𝑑𝑒𝑙)±	𝜎_𝜀= 0.3% ± 0.4%

𝜇_(𝑃𝑖𝑙𝑜𝑡−𝑀𝑜𝑑𝑒𝑙)±	𝜎_𝜀= 1.2% ± 8.6%

𝜇_(𝑃𝑖𝑙𝑜𝑡−𝑀𝑜𝑑𝑒𝑙)±	𝜎_𝜀=0.4%	± 1.7%

𝜇_(𝑃𝑖𝑙𝑜𝑡−𝑀𝑜𝑑𝑒𝑙)±	𝜎_𝜀=0.8%	±0.9%	
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Deep decarbonization
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Below Pre-industrial Co2 level for 
deep decarbonization

Capture Efficiency Depleted Flue Gas CO2 ppmv

Pre-Industrial CO2 Level (280 ppm)

Current Atmospheric CO2 (~415 ppm)

160 ppm
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Capture Efficiency Skew (Drop-in at TCm)

• Minimal additional energy 
consumption from 76-96% 
capture efficiency

• Energy penalty associated 
with deep decarbonization 
>99% capture efficiency

• Evaluation of techno-
economic analysis for deep 
decarbonization with LLNL
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Cost analysis (LLnL for mEA)

OPEX
• Increase T(str,sump)
• Increase L/G
• Decrease gas flow rate
• Increase STR pressure

CAPEX
• Extra packing height

Future work:
• Evaluation of techno-economic 

analysis for deep decarbonization 
with advanced CO2 capture 
systems

• Same with ION’s ICE-31

Source: Wenqin Li, Tom Moore, Mengyao Yuan, Tracie Owens; High-Rate Post Combustion 
              Capture for Natural Gas Power Plant 2023 FECM Project; LLNL 2023.
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Thank you


