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Introduction

*  Whirlwind tour of the greatest hits, 2017 to 2022.
* Part 1 - Fennell group (FG)
* Sorbent development for looping processes.
*  Modelling of reaction kinetics.
* Part 2 - Petit & Mac Dowell groups (PG)
* Adsorbent screening tools (PVSA, and TVSA).
*  Wider applications for absorption, and high capture rates.

* Commentaries.
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FG - Output summary

*  Vuppaladadiyam et al., Chem. Sus. Chem., 2017, 11(2), 334-355

* Zhao et al., Energy Environ. Sci., 2017, 10, 1885-1910

* Clough ef al., Materials, 2018, 11(5), 859

* Jietal, Energy Environ. Sci., 2018, 11, 2647-2672

*  Bahzad et al., Int. J. Hydrog. Energy, 2019, 44(39), 21251-21263

°  Bahzad et al., Int. J. Greenhouse Gas Con., 2019, 19, 102766

* Patzschke ef al., Mitig. Adapt. Strateg. Glob. Change, 2020, 25, 539-557
*  Gonzdlez et al., Greenhouse Gas Sci. Technol., 2020, 10(5), 878-883

* Patzschke et al., Chem. Eng. J., 2021, 407, 127093

*  Fennell et al., Joule, 2021, 5(6), 1305-1311

CO, capture theme — Materials development K}



PG - Output summary

*  Danacieft al.,, Mol. Syst. Des. Eng., 2020, 5, 212-231

*  Danacieft al., Front. Chem. Eng., 2021, 2, 602430

*  Xiongetal,Chem. Eng. J., 2021, 426, 131628

* Danaci & Bui ef al., Environ. Sci. Technol., 2021, 55(15), 10619-10632
* Tian etal., J. Mater. Chem. A., 2021, 9, 13366-13373

* Taddei & Petit, Mol. Syst. Des. Eng., 2021, 6, 841-875

* Sunny et al., Front. Chem. Eng., 2022, 4, 804163
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FG — Co-precipitation rig

*  Bench-scale, batch system for larger scale production.
* ~1 kg per batch
* HTlcs, mixed metal oxides

*  Similar unit also deployed at Cranfield.
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FG - Sorbents for CLC

*  CuMn HTlc found to be a promising O, carrier.
* Fast kinetics, good working capacity, good stability.

*  DoE for synthesis conditions = can optimise properties.
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TGA experiments: 850 °C with 10 %, O,+N, (oxidation) and 950 °C with 10 %, O,+CO, (O, release).
Size range 150-212 um. Total gas flow rate kept constant at 170 ml.min-1 at SATP.
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FG - Reaction kinetics models

*  Method developed to calculate pg, o4(T) from measured rate of
reaction.

°  Po2eqll) then used to obtain apparent AH; and AS.

*  Can be applied to complex/any MMO:s.
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Oxygen partial pressure van ‘t Hoff plot. Dashed lines are
FactSage values, markers are experimentally obtained values.
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PG - Adsorbent screening tools

*  PVSA screening — published.
* Selectivity is key, steep isotherms are not good, cost of vacuum is
very high.
*  T(V)SA screening —in preparation.
*  Can overcome some limitations experienced in PVSA.

*  Need to consider rapid TSA to overcome longer cycle times.
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Danaci et al., Mol. Syst. Des. Eng., 2020, 5, 212-231
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PG - High capture rates

* Evaluating amine absorption for a wide range of applications.
*  Power & industry, small & large scale, high capture rates.

*  Target improvements based on application.
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Danaci & Bui et al., Environ. Sci. Technol., 2021, 55, 10619-10632
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PG — Commentaries & opinions

*  Techno-economic analysis of adsorption processes.
* Design guidelines, energy reporting, new processes.
*  Decarbonisation of oil refineries.

*  Muti-pronged approach required, including NETs.
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Danaci et al., Front. Chem. Eng., 2020, 2, 602430
Sunny et al., Front. Chem. Eng., 2022, 4, 804163
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