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ABSTRACT

In this study, effects of lead cobalt niobate (Pb(Co;/;3Nb,/3)O3 or PCN) addition
on electrical properties of lead zirconate titanate ceramics (Pb(Zr;;Ti;2)O; or PZT)
in the PZT-PCN system have been investigated. The pure phase of columbite (cobalt
niobate or CoNb,Og abbreviated as CN) and wolframite (zirconium titanate or
ZrTiOy4, abbreviated as ZT) precursors were first synthesized as starting materials
used in PCN, PZT, and final composition of PZT-PCN ceramics system. It is seen that
optimization of calcination conditions can lead to 100% yield of an orthorhombic
ZrTiO4 at 1450 °C for 4 h with heating/cooling rate of 30 °C/min. While calcined
CoNb,O¢ shows optimization of calcination condition at 1100 °C for 4 h with

heating/cooling rate of 5 °C/min.
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To prepare (1-x)Pb(Zr;,Ti12)O3 — (x)Pb(Co13Nby3)O3 ceramic system, the
precursor powders were subsequently added by PbO via the vibratory-milling
technique. The mixed powders were then calcined and sintered at various conditions.
The dielectric and ferroelectric properties has been examined in order to identify the
morphotropic phase boundary (MPB) compositions of the system. The results clearly
show that 0.8Pb(Zr,Ti;2)O3 — 0.2Pb(Co;3Nb,/3)Os is the MPB composition of the
PZT-PCN system, which indicates the significance of PCN in controlling the
electrical responses of the PZT-PCN system. Subsequently, effects of sintering
conditions on phase formation, microstructure, and electrical properties of
0.8Pb(Zr1/2Ti1/2)O3 — 0.2Pb(Co;3Nby/3)O3 ceramic were studied. The results showed
that the crystal structure of dense specimens exhibited coexistence between
tetragonal, rhombohedral and pseudo cubic phases in all sintering temperatures, while
tetragonal-rich phase appeared with increasing dwell times. At 1 kHz, a maximum
dielectric constant was observed at sintering condition of 1200 °C for 2 hours. After
annealing at 800 °C for 24 hours, the maximum dielectric constant of annealed
(30,000 at T, ~ 300) was lower than that of sintered ceramics (64,500 at T, ~ 310).
This is probably due to change of the structure of ceramics from tetragonal to pseudo
cubic, melting in annealed ceramics, and shifting of MPB. In addition, the influence
of Zr/Ti ratio on structural characteristic and electrical properties of
0.8Pb(Z1xTi14)O3 — 0.2Pb(Co,/3Nby/3)O3 ceramics was investigated. It was shown that
the optimal dielectric and ferroelectric properties of PZT-PCN-based ceramics

occurred when Zr/Ti = 50/50.
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