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- The perovskite structure (ABO,) has long attracted interest and continues to do so, because properties suitable for
applications can be found in compounds with this or closely related structures. However, perovskite structure is always
fundamentally affected by the its covalent interactions, A-O bond and B-O bond, and the internal off-centering degree
between various A- and B-site ions. It is also generally considered as the main reason for the formation of point defects
and the doping modifications in perovskite ceramics which are still unclear. Based on this point, several well designed
compounds were carried out in this thesis for better understanding the essence and improving the related electrical
properties. Furthermore, the useful results were expected to be used for practical applications in future. The objective
of the thesis was to highlight the exploratory work in search of new dielectric properties in various perovskite
ceramics. The comprehensive analysis was successfully applied to the new compounds with different superior
properties such as: 28% La doped Sr, [BaxTi0,, Bi(B)O,doped Pb(Zr, [Ti)Oy, EuZrO, and Ba,;MNb,Ta,; Oy The
most valuable conclusions that can be drawn from the four presented work are as follows.

For coexistence vacancy compensation mechanism by 28% La doped Sr, Ba,TiO;: The composition region has been
determined where La donors are compensated by A- and/or B-site vacancies. Furthermore, a composition field was
found where large concentrations of A- and B-site vacancies can coexist in the system. Finally, it was found that at x =
0.25, the system becomes completely invariant to the type of the vacancy compensation. In particular, based on the
XRD, Rietveld refinement, and TEM data, it is suggested that there exists a tie line connecting the perovskite
Sr, ,;,LayTiO, solid solution with the SrLa,Ti,0,; ternary phase. Finally, it is suggested that the difference in the
vacancy compensation mechanism in SrTiO, and BaTiO, has a microscopic origin, namely, it is proposed that
significant off-center displacement of Ti ion and hybridization of the Ti 3d and O Zp electronic states can partially
compensate for the large negative charge of the V 1 defect in BaTiO;, whereas in the SrTi0, this possibility is limited

by the highly symmetric Ti position in the center of the oxygen octahedra.
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For enhanced tetragonality and ferroelectric transition temperature by Bi(B)O,-doped Pb(Zr, [Ti)Oy A new family
of Bi-based doped PZT piezoelectric ceramics with compositionally enhanced ferroelectric transition temperature
(TC) and tetragonality has been developed. The single-phase region of tetragonal perovskite was found in Bi(B)
Oy-doped PZT ceramics. Unlike most PZT-based ceramics, these systems show enhanced tetragonality. This effect is
most remarkable in the PZT-5BF system, in which an extremely large c/a ratio of 1.057 is achieved for x =
0.90, leading to the Curie temperature (T;) as highas 768 K. The tetragonality and Curie temperature (TC) of
PZT-based ceramics can be enhanced by Bi(B)O3 perovskites where B = Zn, Fe, and Ti. It is suggested that PZT
ceramics with the B-site partially occupied by ferroelectric active cations are likely to exhibit similar enhancement in
tetragonality (c/a) and T;as that doped with Bi(B)O, perovskites.

For novel incipient ferroelectrics properties by Ba,MNb,Ta,; (O4: Novel family of the incipient ferroelectrics based
on the Ba,MNb,Ta,; Oy phases with Cm space group ground state has been reported here. Thermodynamic stability
of these phases with respect to Nb dopant concentration was determined based on the XRD and EPMA analysis.
Dielectric relaxation properties of the title compounds were characterized in the broad temperature (3-300 K) and
frequency (100 Hz to 2MHz) range. It was found that the dielectric properties show a typical incipient ferroelectric
behavior with dielectric constant raising upon decrease in temperature. Substitution of Nb for Ta results in occurrence
of the low-temperature dielectric anomaly similar to that observed in the relaxor-type ferroelectrics. Suitable values of
the dielectric constant of these compounds (g, = 70-130) makes them possible candidates for replacement of the rare-
earth-based microwave dielectric resonators operating in the 1-2.5 GHz range provided that the tan & and «, values are
properly optimized.

For magnetodielectric effect by EuZrO,: At low T, EuZrO, shows magnetodielectric effect whose features are
qualitatively similar to that reported for EuTiO,, albeit the former perovskite is not a quantum paraelectric. That said,
the magnitude of the magnetodielectric coupling in EuZrO, is much smaller than that of EuTiO,. This difference is
attributed to stronger covalency of the Ti-O bond in EuTiO, which favors formation of the soft phonon mode which, in

turn, facilitates coupling with the low-energy magnetic excitations.
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NROT2H 4 MMEE (ABO) BIUFNICHELLEBELZHOLI I v Rk, Bh7-BEEEL AL,
BAZBFLI7Iv s AL LTRSS TS, $72, 4BV EBL LTI v s RELT, MLt BIE
LBIEPERIITDONAT VS, ROTAAA MEELS Iy 7 2A0BREN L2 REST S LT, LAY
EEILMEREIERLRE LR L CVB I LIIECFEBEINTVS, L Ly BA BB o+ > 0l
RALNTWBH A+ > ORI & ICHE T 5T % RMAOITHIZE Ll v, AR TR R4
A A EEBELAENRTTANA MEEB LU ZOBEREL T I v 2 AO®ERKE L ZILHEEE T Y
AL, REFUHLEOBHEZREL TV, HRELRDTAH 4 PRIB I CHELLEYIE. La B
i Sry Ba,TiO; Bi(B)O, @& PbZr, \Ti,0y (PZT).Ba,MNb,Ta,y Oy (M. Mg, Co. Ni. Zn). 3 & U¥ EuZrO,
ThD, . , .

Sr, \Ba,TiO; it A*B"0, D ~XT 7 X H 4 b (BaTiOy & SITiOy) 12DV T, Lak FF—¢ LTAH¥A b
BLUBY A FEILOWMELIT) MRERZERYICHSDICL, F 74205 — TIOEMB LU Ti0 &4
DESH R EF G ITE DO BB E F VI L0 BaTiO, & SITiO, DZEFLAERA N = XA DB % HiH
L7ce TRODHRIR, RO 7254 MEELFTHEGRILDHREEH. BEBE. BLONY 25—
ZEDEUM LD ODIEH L L TEETHS, R 2BEOBIRZRI 72N L NEBBLEPIT T I v
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7 ATIE, TORE FEFHEE X2 ) —BELFMIIRE L. PZT LV EVF 2 —BE (T, = 786K)
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