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Abstract : In this study, thermoelectric characteristics of perovskite LajsCagsMnO; (LCMO)
nanomaterials were investigated by theoretical simulation and experimental analysis. Thermo-
electric power factors calculated by DFT simulation were gradually enhanced as increase in
annealing temperature. Maximum power factor was obtained with high magnitude of $%¢ = 566
uW/m-K? at 1100 K through a dominant improvement of Seebeck coefficient compared with
electrical conductivity. Experimentally, the LCMO nanomaterials were hydrothermally synthe-
sized and then treated by post thermal annealing with temperature variation. X-ray diffraction
and SEM analysis illustrated that LCMO exhibited orthorhombic perovskite structures with
small grain size of 16~19 nm over 873 K. The results directly confirmed that improvement
of crystallinity and decrease of mean grain size given by post thermal annealing lead to
enhancements of electrical conductivity and Seebeck coefficient, respectively.
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Fig. 1. Thermoelectric power factors of LCMO with
respect to chemical potential.
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Fig. 2. Temperature dependent thermoelectric characteristics;
(a) power factor, (b) electrical conductivity, (c) Seebeck
coefficient.
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Fig. 3. X-ray diffractions of LCMO ceramics annealed under temperature conditions of 600 K ~ 1100 K. (a) 600K, (b)
700K, (c) 800K, (d) 900K, (e) 1000K, (f) 1100K.

Fig. 4. SEM images of LCMO ceramics annealed under temperature conditions of 600 K ~ 1100 K. (a) 600K, (b) 700K,
(c) 800K, (d) 900K, (e) 1000K, (f) 1100K.
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