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The proof is in the pilots

Peer-reviewed results on a Variety of flue gases
Safely operated 20,000 total hours of testing to date with NGT gas, CHP gas, refinery gases, and coal flue gas

Pilot data validates IOn models
Extensive pilot data and process modeling allow ION to design plant to handle all NGT flue gas scenarios

10 TPD CO2 200 TPD CO2 10 TPD CO2
2.8 TPD CO2

National Carbon Capture Center

Wilsonville, AL, USA

Technology Centre Mongstad

Mongstad, Norway

Los Medanos Energy Center

Pittsburg, CA, USA

Koch Headquarters

Wichita, KS, USA

Enterprise Pilot Bedrock Pilot Project SlingshotProject Apollo
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Project enterprise

Empirically validate the low 

capital and operating costs 

for ICE-31 , ION’s 

3rd generation carbon 

capture solvent

Scale

10 tonnes/day CO2 capture 

system

Location

Calpine Los Medanos

Energy Center - 1 MWe 

slipstream flue gas from 

CCGT facility

Objective
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Process Overview

Key Features:

• Two-Stage Water Wash

• Lean-Rich Heat Exchanger

with Cold-Rich Bypass



Key results
Efficient Deep Decarbonization

Rigorous Process Design

Negligible Emissions

Unprecedented Solvent Stability

September 2025
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Capture Efficiency

• Nominal 6,500 kg/hr flue gas 

flow

• L/G ratio approximately 0.7

• Design case located before 

rapid increase in SRD

• Permitting limitations at LMEC 

set maximum packing height

Design 

Case

efficient Deep Decarbonization 
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Rigorous Process Design

• 95-96% Capture Efficiency

• L/G determined from lean 

solvent flow

• Minimum at L/G of 0.7

• Slightly lower than design case 

L/G (equipment margins)

Design 

Case
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negligible emissions
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Flue Gas   

40 °C

Minimum Flue Gas 

Temp (28-31 °C)
Flue Gas 35 °C Flue Gas 48 °C Flue Gas 40 °CFlue Gas 

40 °C

Unit

Shutdown

VOC Acetaldehyde 
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Operating Hours

Started 

Activated 

Carbon 

Adsorption

MEA Samples

ICE-31 Samples

Unprecedented Solvent stability

• Run ICE-31 long-term without 

reclamation or solvent addition

• Measure solvent active 

components at ION HQ 

• Solvent is extremely stable with 

minimal change in total active 

components

• Activated carbon adsorption 

results show effective solvent 

cleaning with mass balance 

returned

Water   – Karl Fisher

Amine  – Gas Chromatograph

CO2 – TIC
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Unprecedented Solvent stability

• Determine overall solvent 

mass balance including 

emissions and liquid 

degradation component(s)

• Emissions measured with 

PTR-TOF

• Degradation emissions 

include NH3, which primarily 

comes from host site

• All mass accounted for0%
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Solvent Liquid Degradation Component(s) Solvent Emissions Degradation Emissions Sampling
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Unprecedented solvent stability –
A Year In

• Run ICE-31 with full solvent 

reclamation and addition

• Measure solvent active 

components at ION HQ

• No change in composition, 

reclamation rate, or makeup rate 

after a full year of operations

Water   – Karl Fisher

Amine  – Gas Chromatograph

CO2 – TIC
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why ion?
world Class Ion Technology with an offering to meet every need 

• Affordable, high capture rates on low CO2 flue gas with extremely low emissions and less waste on 

carbon capture projects big and small

strong partners with subject matter expertise

• EPC and OEM Partners seamlessly integrate with ION’s team to meet all our customers’ project needs

• Bankable full wrap and performance guarantees available from world class EPC providers

Flexible, nimble and accessible ion team that treats customers like a true partner

• ION is committed to our customer’s project’s success from the pre-feed to commercial operations

• We stand with our customers through the lifecycle of their facilities to maximize performance and value
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Disclaimer

“This presentation was prepared as an account of work sponsored by an agency of the United States Government. Neither the United States Government nor 

any agency thereof, nor any of their employees makes any warranty, express or implied, or assumes any legal liability or responsibility for the accuracy, 

completeness, or usefulness of any information, apparatus, product, or process disclosed, or represents that its use would not infringe privately owned rights. 

Reference herein to any specific commercial product, process, or service by trade name, trademark, manufacturer, or otherwise does not necessarily constitute 

or imply its endorsement, recommendation, or favoring by the United States Government or any agency thereof. The views and opinions of authors expressed 

herein do not necessarily state or reflect those of the United States Government or any agency thereof.”
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Let’s go capture some carbon.

September 2025
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