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Background

What is CO, Reduction? Why Covalent Organic

" stead of letting CO, pollute the at- CO,RR : Transforming Waste CO, Into Economic Value Frameworks (COFs)?
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« The Process: We take CO, emissions

Clean Electricity ate synergy that outperforms tradi-
(Low-Carbon Source) tional, single-metal catalysts.
. Water / Synthetic Fuels . Maximum Efficiency: The ordered

Electrolyte (Transport, Aviation, _
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- Energy Storage rial is wasted, every atom counts.

from factories or the air and add
electricity (ideally from wind or so- Industrial Emissions

Built to Last: COFs are chemically sta-

& Fossil Fuels ble and designed for long-term indus-
lar). Chemical trial use.2
« The Transformation: Using our cata- ‘ ! (Bplglstzilcgnghl:r?nzs
lyst (COF-SH22), the CO, is trans- Fertilizers)
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formed into clean fuels or raw mate-
rials for industry.
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Synthesis Structure Electrochemistry
eModular Assembly: We use individual "building blocks" How Do We Know We Have Made A COF With A Checkerboard 0.6 —__COF-SH22 Ar
that are designed to fit together in a repeating pattern. . ' R
- o | Atomic Pattern ? & 0.4- COF-SH22 CO,
eAtomic "Error-Correction"”: The chemical bonds used £ _ | "
are reversible, allowing the material to "fix" itself during With the use of Microscopy : 0.2- Cu®~>Cu! co-Co
growth. e R e ye s e -
[ we can see the individual = 0.0 =
1 i atoms within the COF Crys- T ' _/
,i tal. By shooting X-rays at é -0.2 -
e . the COF we then get back y = 04 | ;
. ; data that tells us that there § a Cu'>Cu
./ R WA ) 4 "*"ﬁsf‘ is Copper and Cobalt in the O —0.6-
t o e al crystal.
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A ’ The Cyclic Voltammetry (CV) graph acts like a
S 2ndcondensertens [ S NN NN Cu———Co———Cv———Co——Cu "heartbeat" proving the material is active and moving
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N E " NN Active Centres: The peaks confirm both Copper and Co-
3 20 RN A e balt atoms are functional and ready to convert CO,.
2nm
[ 7> Intermediate ens system High-Speed Transfer: The data suggests an "electron
The image in the bottom centre is a transmission electron mi- : " .
highway" where energy jumps between the two metals
Projector ene croscope (TEM) image. The lines that are seen are the atoms instantly
o of the COF, and in the bottom right of the image they form a

cross hatch design suggesting that the atoms are arranged as
shown in the final image.

Our Findings
CO, (Carbon dioxide) CH, (Methane)
/ ’ K | Y Our COF based catalyst is capable of archiving a faradaic efficiency of
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) ) (T ) 90% and is able to produce a mix of valuable products from CO,.
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