Reversible CO; absorption by the 6H perovskite BasSb,Os
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Allows for the separation of CO; from flue gases for
the purposes of CO; sequestration.
Use a solid carrier to chemically absorb CO»:
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- Good stability at high temperatures

(400°C-700°C)

- Retains capacity over many cycles
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absorption temperature

- Carbonation of pure compounds is slow
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Synthesis and Carbonati¥on of BasSb:09

Solid State synthesis route

Thermogravimetric studies of carbonation

TGA Reaction Chamber

Initial Carbonation Experiment
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TGA cycling studies In-situ synchrotron XRD of carbonation and regeneration reactions
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Conclusions

BasSb,Oy, a perovskite-type material, is able to absorb CO; at ~600°C forming BaCO3 and

BaSb,O¢, and is able to be regenerated upon heating to 950°C.

S-XRD and TGA make it possible to monitor the carbonation and regeneration reactions in-
situ, identifying the phases present at each stage and the relative rates and capacities of

absorption.

Importantly, BasSb,Oy is able to be cycled between 600-950°C to reversibly absorb CO», and

retains its capacity over 100 cycles.

It appears that the stability of BasSboO9 upon cycling comes in part from its ability to
regenerate its original particle morphology, recreating a porous structure from a dense shell

of BaCOQO3 in each cycle.

This study demonstrates the potential to employ a whole new class of inorganic oxide
materials with stable and flexible chemical compositions and structures for applications in

carbon capture and storage.
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Structural changes 6f BasSb2O9 monitored by Scanning Electron Microscopy (SEM)

CO,

Upon regeneration,
crystallites of BasSb,O9
can be seen to nucleate
on the BaCOs3 surface

(b) Fully carbonated BasSb2O9

(a) Freshly synthesised BasSbyO9 after 85 cycles
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(d) Fully regenerated
BasSb2Os after 85 cycles

(c) Partially regenerated
BasSb2Oy9 after 85 cycles

SEM-EDX elemental analysis:
Partially regenerated Ba4Sb,09

Loss of porosity on forming
surface layer of BaCO3
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strain - possible route to
further carbonation
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