In-Situ High Temperature Characterization of La-Cr-O Thin Films by XRD, Raman, and TEM
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Summary

* As a result of annealing at different temperatures,
different film structures have been formed. The "as-
deposited” La-Cr-O thin film was found to be X-ray
amorphous with no visible spots In electron
diffraction pattern, but after annealing in air, the film
transforms first to a mixture of LaCrO, monazite
type monoclinic phase and La,CrO,4 phase at 600°C
and further to the orthorhombic LaCrO, perovskite
phase at 700-800°C

* While no electron diffraction spots can be seen in
SAED pattern for La-Cr-O thin film, however its
structure consists of short- to medium-range
clusters with a size of 1-2nm.
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*The LaCrO,; orthorhombic to rhombohedral phase
transition at 230°C has been demonstrated by in-situ
micro-Raman spectroscopy.
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* While annealing of the La-Cr-O thin films in air
leads to formation of two consecutive phase
transitions with a final orthorhombic LaCrO,
perovskite phase, the annealing of La-Cr-O in
vacuum in the TEM column leads to formation of
orthorhombic LaCrO; structure directly at 750-800°C
without any intermediate phases.
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