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| The model of C12A7 structure (a) and “cage” units with 0% (b) and e" (c) clathrated [1] |

- CO,-laser irradiation (A = 10.6 pm)

- Different pressure (3.4 and 91.2 kPa)

- Ar99.999%

XRD:

- Amorphous sample

TEM:

- Lower pressure, smaller nanoparticle size
SEM-EDX:

\- Total composition seems to be close to C12A7
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SEM-EDX mapping of a-C12A7 sample

Preparation and investigation of initial a-C12A7 system
The laser evaporation (ablation) of C12A7 ceramic sample:

- Local regions with different chemical composition /

The inorganic electride (C12A7:e”) — high electron mobility, low work function (2.9 eV) and resistive switching

ﬂntroduction

Mayenite Ca,,Al;,055 (12Ca0 e 7Al,0; or C12A7) is the one of the mostly studying inorganic compounds.
1 unit cell = [Ca,,Al,g0¢,]** ® 4X~, X~ = OH~, CI, F-, e"and etc.

Different physicochemical properties (ion conductivity, catalytic activity and etc.) [1,2]

properties — electronic applications [1,3].

Preparation of C12A7 thin films (for example, by PLD method) often includes crystallization study of
k amorphous C12A7 (a-C12A7) at high temperatures [4].
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| XRD patterns of initial ceramic and laser ablated C12A7 samples |

TEM images of C12A7 samples after laser evaporation |

ﬂnvestigation of recrystallization process
In situ XRD (air, 100-900°C):

- Crystallization of CaCO3 phase (400-600°C) with R-3c space group

- Decomposition of CaCO3 (700-800°C) and formation of CaO

- Formation of C12A7 phase (800-900°C)
SEM-EDX:

- The stoichiometry is close to C12A7 with some enrichment of the surface by Ca
TEM:

- well-crystallized C12A7 particles

- admixtures like thin amorphous particles with different composition (Al,0,, CaCO,)

- CaCoO; coatings on the C12A7 particles
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In situ XRD patterns of a-C12A7 recrystallization process

@nclusions

composition.

K stresses, cracking and delamination of thin films.

- The a-C12A7 obtained by laser evaporation is rather complicated system and has local regions with different chemical

- The in situ XRD study has shown that the recrystallization of a-C12A7 occurs through CaCO, phase formation. It can be
performed at acceptable temperature (800-900°C) to avoid undesirable chemical reactions with different substrates.

- The XRD and microscopy studies also showed the presence of impurities (CaCO,) which can form coatings on the C12A7
particles surface. The formation of them can be explained by different Ca and Al mobility and may promote the mechanical

(Ifiterature

Micromachines, 13(11), 1917.

1103.

[1] Kim, S. W., & Hosono, H. (2012). Philosophical Magazine, 92(19-21), 2596-2628.
[2] Kapishnikov, A. V., Kenzhin, R. M., Koskin, A. P., Volodin, A. M., & Geydt, P. V. (2022). Materials, 15(3), 778.
[3] Yushkov, I. D., Kamaev, G. N., Volodin, V. A, Geydt, P. V. Kapishnikov, A. V., & Volodin, A. M. (2022). Acknowledgments

[4] Miyakawa, M., Hayashi, K., Hirano, M., Toda, Y., Kamiya, T., & Hosono, H. (2003). Advanced materials, 15(13), 1100-

TEM images of C12A7 particle and CaCO; surface layer
after calcination on air
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