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Mission:

(1)Pioneer fundamental and applied research in Negative Emission Technologies

(2) Grow transdisciplinary research programs that advance our understanding of sorbent design, systems integration and
deployment, utilization and sequestration technologies, and political and socioeconomic landscapes

(3) Invent and innovate at length scales spanning from the molecular level to the pilot plant

(4) Develop the next generation workforce needed for the new carbon economy



Sorbent Synthesis and Characterization
Process Modeling and CFD
System Scale-up
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milligram - gram Wind tnnel Automated continuous Sapling Regenerator passive DAC Full Scale
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CNCE Technology Deployment
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Mobile Air to Methanol (Air2Fuel) = |NATIONAL
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The Air2Fuel system integrates three technologies:
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Phase | Project Summary (12/23-12/24)
Conceptual designs for a 770k tonne methanol (MeOH) per year

facility & 1 L MeOH per day mobile system
Workshop with +30 stakeholders evaluated community risks and

Transformational Catalysts

AIR COMPANY

benefits of producing chemicals/fuels and energy storage with
Air2Fuel
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And community benefits planning experts: &g,j 7 ISNCSTITUTE

1. Jeremy Babendure (SciTech & ASU): Workforce

2. Lauren Keeler, Joni Adamson: Environmental Justice
and Community Engagement

3. Jennifer Chandler: Diversity, Equity and Inclusion

Methanol car
& generator demo



Low cost, benign, scalable sorbent and system for direct air capture of CO,
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The sorbents exhibit good cycling
behavior

Key challenges:  Airout

- Current sorbents face significant life
cycle issues (petroleum-derived
materials, landfilled at end-of-life, etc.)

- Long term stability and estimated end-
of-life unknown for polymeric sorbents

Biomass-derived sorbents could be a drop-

in replacement for the sorbents we are

studying

| Patent Apps PCT/US2022/015647 and 63/550,426
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Polymers for CO, capture and cyanobacteria productivity

Research Group
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Scaling up to make a difference in the global CO,
concentrations
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Research Group
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Dr. Gokhan Demirci

~100 kg CO,/day/tree the for
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Continuous moisture-driven CO, capture
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PVA-arginine nanofiber composﬂes

H,N

power supply

COO”

High voltage DC

||||
% BHT

300

Cumulative CO? adsorbed |pmol g

ra
h
<

' Fffect of

Arg

T haan| conc.

—PVA-Args,

—PVA-Args

——PVA-Arg, g

2000 40'01(1 ?(i'oo 8000 10000
25% AHT 50% BHT

—_

I
—_— —_—
Oy
= o

mol g

[0

—
[
=

Cumulative CO?2 adsorbed

M-IKO\OCE
S o o o O©

o

reen

Research Group

—— PVA control
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Exploring phosphonium-containing polymers for CO, capture via

moisture-swing cd

Research Group
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Summary

Research Group

- The CNCE is a thought leader in DAC materials, systems, and integration globally

- The expertise of CNCE students, staff, and faculty extends from atomic to pilot scales

- Graduates from the CNCE are equipped to tackle global challenges in sustainability through use-
inspired, transdisciplinary training programs and projects

- We are an incubator for IP and early stage ventures

- We want to collaborate!
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