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Introduction

• Researcher at the University of Calgary
• Focused on developing new carbon capture materials
• CCUS startup founder
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Overview

• Research Background

• Previous Success in Post-
Combustion Carbon Capture

• Future Direction in Dilute 
Stream CO2 Capture

• Integrating Research with 
Industry Needs



Introduction to Our Research 

• Working in the 
Shimizu group

• Chemists by training, 
but work closely with 
engineers

• Strong focus on 
“useful” materials for 
separations

• Synthesize solid 
sorbents known as 
MOFs
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Carbon Capture Utilization and Storage
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Post-combustion

Direct air

• Alberta Carbon Trunk Line
• Enhanced Oil Recovery/Value added chemicals
• Underground Injection
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Carbon Capture and the Canadian Fuel Association
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Fuel Refinery

Post-combustion 
CO2 capture

Direct air 
CO2 capture

CFR and Carbon 
Credit for fuel 

producer

CFR and Carbon Credit 
for fuel importer or 

producer There are many ways 
to achieve compliance 
metrics, and carbon 
capture in Canada is 
one of them.

Imported Fuel Fuel Distributor Consumer



Post-combustion Carbon Capture

Historically, post-combustion capture 
of carbon dioxide has been performed 
using liquid amine systems.
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• low chemical cost
• highly selective
• proven at large scales

• high regeneration energy
• higher turnover rate

Other Commercial Methods
• Membrane Separation
• Cryogenic Distillation
• Chemical Looping
• Solid Adsorbents



CALF-20: A Benchtop to Application Success Story

Material Development Pathway
• Started at the milligram scale 

to understand the material 
properties

• Demonstrated promising 
properties for CO2 removal

• Showed high stability after 
months long tests

• Made from inexpensive 
materials in the lab
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CALF-20: A Benchtop to Application Success Story
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Stefan Marx

Industrial Partners
Process: 

SVANTE inc.
Scalability:

BASF

Pierre Hovington

Omid Ghaffari-Nik



CALF-20: A Benchtop to Application Success Story

SVANTE
• 1 tonne/day capture 

demo at Lafarge 
Cement Plant in 

Vancouver
• 25 tonne/day demo 

at Chevron steam 
generator in 
Bakersfield
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Bespoke solutions are 
critical.

Other licenses
• Two other licenses 

executed
• Two licenses 

being negotiated. 
• Three licenses 

denied. 



Material 
Synthesis

Is it expensive? Is 
it easy?

Property 
Testing

Can it capture CO2 in 
the specific stream?

Process 
Development

What process compliments the 
properties? Is it stable to the process?

Estimated cost of CO2 capture 
in real working conditions 

Bench 
Prototype

Our new target: Direct Air Capture
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• Carbon Engineering 
• Climeworks
• Global Thermostat

Chemical adsorption 
Energy > 

2000kWh/ton CO2



Direct Air Capture with CALF-423

• Novel physisorbent, like 
CALF-20

• Uniquely designed for a 
new desorption technique

• This gives a low energy 
cost (< 1/10th of 
commercial technologies)

• Highly stable under the 
operating conditions

• Technology Readiness 
Level 4-5 
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• Space time yield upward of 200 
tonne CO2/tonne sorbent/year

• Capture energy of <200 
kwh/tonne CO2
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Research to Industry Partnerships

• A drop-in solution has a much 
lower entry barrier.

• Materials should be assessed 
under the process conditions more 
suitable for them and not other 
materials. 

• More accessible process testing 
opportunities would help 
development. 

• Duration of pilot is important
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As researchers, we are 
looking for more 

information – how can we 
make a material which 

best fits YOUR situation.

CALF-20 CALF-423

~ 10 years to pilot ~ 3 years to pilot



Our Carbon Capture Solutions

13

Direct air 
CO2 capture

Post-combustion 
CO2 capture

Existent
• Control of CALF-20 IP
• Focus on post-combustion
• Direct interface with point 

source

Chockstone
• Control of CALF-423 IP
• Focus on air capture
• Flexible deployment

We are always looking 
for new opportunities 
for new research 
applications and to find 
industrial partners



Thank you for your attention. Any questions?
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