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Fig. 3 High resolution XPS spectra with peak fitting of PZT powders prepared by different methods
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Table 1 XPS parameters of PZT powders
Pb4f Zr3d
R WiRS 24 Ols
Pb4f;,, Pb4f;,, Zr3ds,, Zr3d;,»
E,/eV 139. 030 143. 900 182. 214 184. 451 528. 780 530. 554
it &
Er/eV 2.4 2.2 2.6 2.5 2.6 2.6
‘ E,/eV 138.762 143.633 181. 941 184. 235 528. 698 530. 650
I A6 A B
Ep/eV 2.2 2.2 2.4 2.3 2.2 2.3
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Fig. 4 High resolution XPS spectra with peak fitting of PZT ceramics prepared
with powders synthesized by different methods
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X-ray photoelectron spectroscopy study on shock-synthesized PZT95/5"

WANG Jun-xia', YANG Shi-yuan', HE Hong-liang”, WANG Jin',
LIU Yu-sheng?, ZHANG Fu-ping*, LIANG Xiao-feng’
(1. State Key Laboratory Cultivation Base for Nonmetal Com posite and Functional Materials ,
Southwest University of Science and Technology . Mianyang 621010, Sichuan, China;
2. National Key Laboratory of Shock Wave and Detonation Physics, Institute of Fluid Physics,
China Academy of Engineering Physics s Mianyang 621900, Sichuan, China;
3. Analyzing and Testing Center , Southwest University of Science and Technology ,
Mianyang 621010, Sichuan, China)

Abstract: By choosing the Pb;O,, ZrO, and TiO, powders as the raw material, single perovskite Pb
(Zry 05 Tip.05) O3 (PZT95/5) powders were synthesized with a cylindrical shock wave loading advice.
The phase, elementary valence states, molecular structure and composition of PZT95/5 were charac-
terized by X-ray diffraction (XRD) and X-ray photoelectron spectroscopy (XPS). The XPS results
show that there are the crystal lattices Pb, Zr and O of PZT in the powders and ceramics prepared by
shock wave, with the exception of adsorbed oxygen on the sample surface. And the chemical composi-
tion of the ceramic samples is near the ideal stoichiometric ratio. In addition, the bond lengths of

Zr—0O , Pb—O become short under shock compression, which enlarges the binding energy of
Pb4f and Zr3d in the shock-synthesized powders. The Zr3d spectra of the ceramics prepared with sol-
id-state-synthesized powders have two peaks more than those of the ceramics prepared with shock-
synthesized powders do., which attributes to the lower valence zirconium ion from the reduced ZrO,.

Key words: solid mechanics; XPS; shock wave; PZT95/5; binding energy
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