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The Problem

Big impact on society and
environment — 250,000
deaths predicted annually?

Atmospheric CO,
increasing — from 280
to over 400 ppm'

Coal-fired plants

10.1Gt

CO, in 2018

Electricity
and heat

Major global contributor is power plants3 —
suggests post-combustion carbon capture
effective, retrofitted into existing plants

Current capture methods
too energy
intensive/expensive -
increasing a power plant’s
energy demand by 25-
40%*
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The Solution

Q metal-organic frameworks (MOFs)
MOFs SIFSIX-3-Cu and UTSA-16(Zn) chosen I

due to high CO, capacity, high CO,/N,
selectivity and sustainable synthesis>°

magnetic microspheres

Calcium iron
oxide chosen
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UTSA-16(Zn) shows excellent recyclability
during CO, adsorption/desorption (1 bar)
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| Microspheres surface-functionalised with self-
| assembled monolayers (Mercaptoacetic acid
I (MAA)) and 4-mercaptopyridine (MPYR)) or

| polymers (polydopamine (PDA)) to allow strong
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MOF attachment:

Head Functional

N ¥

® = 0@

Self-assembled monolayer

Polymer

CORAL REEFS SEA LEVEL RISE

DROUGHTS DISASTERS

NO

H — 10000—~Composite =SIFSIX-3-Cu MOF =—Microspheres

:i

S 7500

>

.

2 5000

Q

e

£ 2500

)

=

E 0

g:-’ 10 20 30 40

References
20 (d eg) 1.USGCRP, Climate science special report: Fourth National Climate Assessment, volume |.

Future work:

* CO, uptake and induction heating tests on
composites

* Try magnetite nanoparticles with MOFs, compare
to microspheres
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