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Atmospheric CO, at Mauna Loa Observatory, Hawaii
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1980: 339 ppm
2026: ~“431 ppm

24% increase over my
lifetime
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Fossil fuels aren’t going away
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Energy is NOT just electricity: also transport, heat and industry
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CarbonBrief

CLEAR ON CLIMATE

EMISSIONS | 13 September 2018 © 8:00

Q&A: Why cement emissions matter
for climate change
00600600

https://www.carbonbrief.org/ga-why-cement-emissions-matter-for-climate-change

Cement Industry emissions in 2024: ~2.8bn tonnes of CO,, 8% of the global total
(Friedlingstein et al. 2024 - https://essd.copernicus.org/articles/17/965/2025/)

If the cement industry were a country, it would be the world’s third largest emitter
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The net-zero energy challenge
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What is Carbon Capture and Storage?

1. Natural gas burned
at power station

2. Carbon dioxide
separated from
other gases

3. Carbon dioxide

stored under.
the North Sea

Source: BBC research BIB]C
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What is Carbon Capture and Storage?
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Storing CO, — where?
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Storing CO, — what keeps it there?

After 1 yr

CO, dissolves in water
After 130 yrs

After 930 yrs

1. Structural trapping

C@E2CIC

Building a low emissions future 2 . Re S | d U a I t I’a p p | n g After 1330 L

3. Dissolution trapping

Stuart.Gilfillan@ed.ac.uk



Storing CO, - how do we know it will stay stored?
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Fingerprinting CO,?

Anthropogenic CO, molecule 12C 13c 14C
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CO, sampling and analysis
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How long can CO, be stored for?
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Billion tonnes of CO,fyr
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Negative emissions technologles

Limiting global warming to
1.5°C will require CO,
removal from atmosphere
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Direct air capture and CO, mineralisation
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CO, reacts to form new
carbonate minerals
underground
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Current Verification Method

Injection well Monitoring well
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Inherent Tracer Verification Method
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CO, mineralisation potential in UK

_— 3 INDEPENDENT

Ancient rock formations could store
millions of tonnes of CO2, research says

Scientists at the University of Edinburgh have identified several
underground volcanic formations around the UK that they say could store
more than 3,000 million tonnes of industrial CO2 waste, which they say is
approximately equivalent to 45 years worth of UK industrial emissions.

ES3

Research article Earth Science, Systems and Society

https://doi.org/10.1144/esss2024-001 | Vol. 5 | 2025 | esss2024-001

In situ mineralisation of UK onshore igneous rocks offers R) |
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Summary

* The CO, concentration of the atmosphere is still rising

* Global climate change is caused by cumulative emissions of CO,

* Fossil fuels are still needed for current industries, societies and livelihoods

» Carbon Capture and Storage is essential to combat climate change

> How is CO, stored deep underground?

Beneath impermeable seals, trapped in rock pores, dissolved and mineralised
> How long can CO, be stored for?

* Natural CO, reservoirs show for millions of years

> Direct air capture and bioenergy with CCS can remove CO, from atmosphere
CO, can react with volcanic rocks to form new minerals underground for storage
> UK volcanic rocks could potentially store >3,000 million tonnes of CO,
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