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A synthesis-driven inorganic materials discovery project, that uses innovative synthesis approaches |

to isolate new metastable metal oxides with the potential to support functional properties anr ©
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C. Collins, M. S. Dyer, et al Nature 546, 280-284, 2017
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Combining the techniques led to the
) 1/C
discovery of a new phase:
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Synthesis must be improved to study properties

a0 M. Duncan, Amandine Rig@®ard, Franck Fayon, Emmanuel Veron, Cecile Genevois,
Mathieu ATTe=S=mewsdTTC M. Collins, Michael J. Pitcher, Chem. Commun., 2023, 59, 10544
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2Si MAS-NMR

Amandine Ridouard, Franck Fayon #2 Si Environment
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3 silicon environments in a crystalline state, as our model of Sr,Si;Oq4 predicted
 Silicon also found in amorphous states meaning that we aren’t synthesising

it phase pure
Size of the amorphous bumps suggests a non-negligible

lass content
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Optimisation
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Unable to fit the shoulder on the peak at 28°

Crystallisation achieved in excess of 85%

Still a remaining glassy phase

Trade off between crystalline quality and crystalline quantity
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Trying other non-equilibrium synthesis techniques which may
loffer a route to metastable phases & also avoid the glass stagel

Spray Dryer High Energy Ball Mill

Uniform crystallisation of Ba,Si;O4 was achieved through
the incorporation of nitrogen into the glass
This phase also exhibits mechanoluminescent properties

e tscly

Alexis Duval, Patrick Houizot, Xavier Rocquefelte, Tanguy Rouxel Appl. Phys. Lett.

123, 011905 (2023)
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energy from hull (meV/atom)
100

By using two innovative
synthesis techniques
+

Computational guidance

Managed to find the new
Sr,Si;O4 phase

Hard to make this phase without
a glassy phase present

Technique can be applied to a
wide range of oxide systems
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* SiO, Zwier ribbons have different topologies
* Sr,Si;Oq4 is a one-dimensional structure whose main feature is a [Si6016]8_ ribbon, formed by
three zweier chains that are linked into 6-membered rings of tetrahedra in ududud orientation.
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With luminescent properties

Found a new phase inbetween two known solid state Try the same procedure for other ternary diagrams
l solutions \ e.g. Ca0-Si0,-Al,O; phase diagram ®
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