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Anthropogenic Chemical Carbon Cycle for a Sustainable Future, 
G.A.Olah et all, JACS, 2011, https://doi.org/10.1021/ja202642y

Motivation: closing the carbon cycle
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The challenge of intermittency:
• Supply vs demand mismatch
• Poses problems for the power grid

→ Storage of energy @ surplus
• Batteries
• Hydrogen
• Hydrocarbons?!

https://doi.org/10.1021/ja202642y


Figure adapted from: B. L. M. Klarenaar. Vibrational kinetics of CO2 in non-
thermal plasma. PhD thesis, Eindhoven University of Technology, 2018. 
ISBN: 978-90-386-4519-3.
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Hydrocarbons work well, but…
• Limited supply of fossil fuels
• Increased CO2 release by human activities

→ Issue of progeny, not of the compounds!

Closing the carbon cycle fixes a major issue!

One way to achieve this:

Plasma catalytic conversion



https://www.co2pioneer.eu/why-pioneer/

My role within PIONEER
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“To gain deeper knowledge on the fundamentals 
and mechanisms of CO2 plasmas…”

- The PIONEER mission

Investigate optimal mechanism to break 𝐶𝐶𝑂𝑂2 in a plasma
→ Fundamental understanding to improve the process
→ What are best avenues to improve catalysed conversion

Best plasmas are:
• atmospheric pressure
• non-equilibrium

→ Challenge to investigate: strong variations in space and time

https://www.co2pioneer.eu/why-pioneer/


Setup basics of nanosecond discharge
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Discharge between two pins

Plasma emits light:
• Excited species
• Extract (local) information
• Time resolved



Electron density from Oxygen line width
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• Bounds for electron density 𝑛𝑛𝑒𝑒
• Time resolved

• Non-invasive
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