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In this study, the (1-x)CaCu,Ti,0,,~(x)Li,,Ti,,,Ni, O (CCTO/LTNO) (whenx = 0,
0.10, 0.25 and 0.50) ceramic composites are prepared from CCTO and LTNO powders by a
conventional mixed-oxide method. The CCTO powders with perovskite structure were synthesized by
solid state reaction method. The nanocrystalline powders of LTNO were synthesized by a polymerized
complex route. The XRD results confirmed the formation of NiO phase with the cubic structure in
LTNO. The particle sizes of the LTNO powders were in the range of 39-72 nm, determined by X-ray
line broadening method. The morphology of the powders was spherical having particle sizes of less than
500 nm, as revealed by SEM. With increasing the calcination temperature, the particle sizes were
increased. The LTNO ceramics were fabricated by sintering the compacted LTNO powder samples at
1,280°C for 4 h. Phase formation behavior and microstuctural features of the sintered ceramics were
studies by XRD and SEM, respectively. Dielectric properties of the LTNO samples were measured in the
temperature range of -50 - 160°C within the-frequency range of 100 Hz — 1 MHz. All the LTNO
samples showed a low-frequency high-dielectric constant, &, ~ 10° at room temperature. However, the
dielectric constant of these LTNO ceramics varied with temperature. The dielectric behavior of these
LTNO ceramics can be explained by the internal barrier layer capacitor (IBLC) and the Maxwell-
Wagner relaxation model. The high dielectric loss obtained in these ceramics resulted from the dc
conductivity, which can be estimated by using Cole-Cole model combined with the DC conduction
mechanism model. The activation energies of the conductivity in the grain interiors of the LTNO ceramic

specimens, obtained from the Arrhenius plots were in a range of 0.256 — 0.480 eV,

The CCTO ceramics and the CCTO/LTNO composites were sintered at 1,100°C in air, for 6
and 16h. The phase formation behavior and microstuctural features of these sintered ceramics were
studied by XRD and SEM, respectively. It has been found that the grain size of CCTO/LTNO ceramics
increased with increasing the sintering time and concentration of LTNO. The dielectric properties of the
materials were investigated in the temperature range of ~50 - 200°C within the frequency range of 100
Hz - 1 MHz. The CCTO ceramics exhibited a large dielectric constant with weakly varying in the
measured temperature range. The addition of LTNO resulted in the improvement in dielectric constant as
high as &, ~ 10°, but varying with temperature. LTNO also caused the increase in the relaxation time
of the CCTO/LTNO composites. The dielectric behavior of all these ceramics can be explained by using
the internal barrier layer capacitor (IBLC) and the Maxwell-Wagner relaxation model, showing the
dielectric constant and relaxation time dependence with grain size. All the specimens investigated
exhibited similar dielectric response and Debye-like relaxation behavior which can be explained by
Cole-Cole relaxation model. The argon annealing has weakly effect to the dielectric constant of all the
materials investigated. There was also no significant change in the dielectric constant and dielectric loss
tangent measured under uniaxial stress in the CCTO ceramics and CCTO/LTNO ceramics composites,
except the dielectric constant of CCTO/LTNO (10%mol.) ceramics composites which was found to

increase with increasing stress.





