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ABSTRACT

Effect of MgO doping was studied by measuring complex impedance of PZTIPh{Zrss:Tiose)Os] samples doped
with 0.25~6 mol% MgO. Electrical conductivity of PZT samples increased within 1.5 mol% of MgQ doping,
However above 1.5 mol%, no noticeable changes were found. Activation energy and pre-exponential {actor of
electrical conductivity were found to decrease within 1.5mol% of MgO doping, but increse above 1.5 mol%.
Therefore 1L was concluded thal the decrease of electrical conductivity with MgQ doping was due to the decrease

of activation energy.
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Table 1. Raw Materials for PZT Sample

B

| Zircomum-n-Propoxide Tilanium-i-Propoxade

Elhylene Glycol I

Chemicals Company Purity
PO Aldrich 21190-7 | 929%+% | Ethylens Glycol
Zirconium-normal- Strem 93-4017 Zr 24.66%
propoxide I Citrie Acd
Titamum-iso-propoxide | Aldrich 20527-3 95%
Citric acid Aldrich 25127-5 99.5%
Ethylene glycol Aldrich 10246-6 99+ %
Magnesium nitrate | Aldrich 237175 | 99% | Zr-soluuon |
hexahydrate \
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Fig. 2. Sintering configuration for atmosphere control.
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Fig. 3. Typical complex impedance pattern measured
[rom 20 Hz 1o 1 MHz and ftting of semicircles
a) low lemperature b) high temperature. Num-
bers indicate resislance of grains delermined
[rom the fitting,
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Fig. 4. Grain size determined from linear intercept
method with doping contents of MgQ (error
bar: standard error of the mean).
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Fig. 5. Log conductivity as a function of temperature.
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Fig. 6. Activiation energy variation with doping conte-
nts of MgO.
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Fig. 7. Pre-exponential factor (¢,) variation with doping
contents of MgQ.
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Table 2. Reported Activation Energies of Various PZT

Reportor Composition Activation energy (eV) Temperature
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