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Preparation and investigation of initial a-C12A7 system
The laser evaporation (ablation) of C12A7 ceramic sample:
- CO2-laser irradiation (λ = 10.6 µm)
- Different pressure (3.4 and 91.2 kPa)
- Ar 99.999%
XRD:
- Amorphous sample
TEM:
- Lower pressure, smaller nanoparticle size
SEM-EDX:
- Local regions with different chemical composition
- Total composition seems to be close to C12A7

Investigation of recrystallization process
In situ XRD (air, 100-900oC):
- Crystallization of CaCO3 phase (400-600оС) with R-3c space group
- Decomposition of CaCO3 (700-800oC) and formation of CaO
- Formation of C12A7 phase (800-900оС)
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 (Al2O3, CaCO3)
- CaCO3 coatings on the C12A7 particles

Introduction

- Mayenite Ca12Al14O33 (12CaO  7Al2O3 or C12A7) is the one of the mostly studying inorganic compounds. 

- 1 unit cell = [Ca24Al28O64]4+ • 4X–, X– = OH–, Cl–, F–, e- and etc.

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

- The inorganic electride (C12A7:e-) – high electron mobility, low work function (2.9 eV) and resistive switching 
properties – electronic applications [1,3]. 

- Preparation of C12A7 thin films (for example, by PLD method) often includes crystallization study of 
amorphous C12A7 (a-C12A7) at high temperatures [4].
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Conclusions
- The a-C12A7 obtained by laser evaporation is rather complicated system and has local regions with different chemical

composition.
- The in situ XRD study has shown that the recrystallization of a-C12A7 occurs through CaCO3 phase formation. It can be

performed at acceptable temperature (800-900oC) to avoid undesirable chemical reactions with different substrates.
- The XRD and microscopy studies also showed the presence of impurities (CaCO3) 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
stresses, cracking and delamination of thin films.

The model of C12A7 structure (a) and “cage” units with O2- (b) and e- (c) clathrated [1]
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