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Emissions experience 
with ION’s Ice-21 and ice-31 
at small and large scale 
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Chief technology officer

Measuring, Monitoring and Controlling Potential Environmental Impacts from the 
Installation of Point Source Capture, Birmingham, AL, 2023
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Introduction to 
ice-21 and ice-31
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Ice-21 development timeline
ION’s ICE-21 solvent performance has been proven through several pilot demonstrations and FEED projects.  
 

NCCC

0.5 MWe
Wilsonville, AL

CO2 TCM

12 MWe
Mongstad, Norway

EERC

0.05 MWe
Grand Forks, ND

ION Lab-pilot

3 kWe
Boulder, CO

Calpine FEED

857 MWe
Delta Energy Center, CA
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ICE-31 Development timeline

National Carbon 
Capture Center

 

0.5 MWe
Coal & Natural Gas

Bench-scale Pilot
>3,000 hrs Coal

Project Enterprise

  

10 tpd (~1 MWe)
Calpine - Natural Gas

Large-scale test

Tampa Electric
 FEED

1,159 MWe
Polk #2, Mulberry, FL
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ice-21 at nccc 
& TCM
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ICE-21 at nCCC (2015) – CO2 emissions data

HSS & Deg comp corrosion
Metals in solvent, 
some from flue gas

co-benefits
> 98% capture 

efficiency

Deep de-CO2
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Ice-21 at TCM (2016-17) – Lots of 
emissions data
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Ice-21 at TCM (2016-17)

Note: Breakdown Products include ammonia, and other (trace) components
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ice-31 at nccc



I
C

E
-

2
1

 
&

 
I
C

E
-

3
1

 
e

m
i
s

s
i
o

n
s

P G  1 0

J u n e  7 ,  2 0 2 3

Low energy consumption
• Specific reboiler duty as a function of CO2 capture 

efficacy recorded from our most recent pilot test in high 
oxygen low CO2 environment (4.4%).

Unprecedented sustainability
• Degradation curve shows little to no degradation over 

4,000-h test window.
• Following 2 months of parametric testing, solvent 

samples were collected during a 1,500-h steady-state
testing period.

The proof is in 
the pilots

18 m 
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Note: No additions, no reclamation, constant inventory
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Below Limit of detection

• FTIR, O2

• NH3, H2CO, NO2, SO2 (< 2 ppm)

• CO2 (<0.04%)

• Extractive Sampling: 
Solvent components (< 40 ppb)

implicit explanation; Byproducts

• Blue lines indicate our solvent breakdown 
products throughout testing.

• During the test, flue gas was switched to coal, 
took out ~60% of the NG-aged solvent and 
coal samples demonstrate an even lower 
accumulation rate.

Extremely low emissions
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Wishlist
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Wishlist

Next focus points incl co-benefits

Flue Gas Inlet
• Formaldehyde/Acetaldehyde
• NH3, NO2

• Particulate matter

Flue Gas Outlet
• Amine compounds
• Formaldehyde/Acetaldehyde
• NH3, NO2, SO2

• Particulate matter

CO2 product
• O2, VOCs, NH3, CO, SO2, NO, NO2
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Let’s go capture 
some carbon.
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303.997.7097

erik.meuleman@ioncleanenergy.com

Erik Meuleman, Ph.d.


