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ABSTRACT. X-ray diffraction analysis and infrared spectrophotometry were used to investigate the
crystal structures and the bonding characteristics in (Pb,_.Nd,)(Zr,-,Ti,)O; (PNZT), which has a perov-
skite structure. As Pb?* of PZT was substituted by 8~12 atom% Nd** ion, the structures were changed
to cubic from tetragonal and its transmission had maximum value. Transmission increased as the stret-
ching force constant (k) of unit cell increased. It is supposed that the electro-optic characteristics might
occur due to electron-transition from HOMO to LUMO of titanium ion.
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Fig. 1. Configuration of the ABO; perovskite unit cell
for PLZT.
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Fig. 2. Flow chart for sample preparation.

Table 1. Results of elemental analysis of (Pb,-,Nd,)
(ZrosTiss)--40s by energy dispersive X-ray microana-
lyzer

X Pb Nd Zr Ti
0.04 72.1 21 16.9 89
(72.52) (2100 (1663)  (8.73)
0.08 69.7 43 17.0 9.0
(70.15) (425) (1779 (88D
0.12 67.2 65 17.2 9.0
(67.73) (643) (1694)  (8.90)
0.16 64.7 8.8 174 9.1
(65.26) (865) (17.10)  (8.98)
0.20 62.2 111 175 9.2
(62.75)  (1092) (1727  (9.07)

( ): expected values in wt %.
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AHE Table 1] FSshelch.
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Fig. 3. XRD pattern of (Pb,_.Nd)(ZrssTios)O0s A) x
=0.04, B) x=0.08, C) x=0.12, D) x=0.16, E) xr=0.20.
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Table 2. Lattice parameters and tetragonality (c/a) for
(Pby-:Nd:)(ZrosTigs) - 1405

x a(d) cd) a/lb
0.04 4.198 4.269 1.017
0.08 4,189 4,221 1.009
0.12 4,181 4.228 1.001
0.16 4.138 4.138 1.000
0.20 4.186 4.145 0.990
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Table 3. Infrared bands (cm™) of (Pb;-,Nd,)(Zr,Tios)
O3 ceramics

£ wo Beeo g
616.7(sh) 368.8(sh) 193.8(s, sp)

004 564.2(s, sp) 337.5(m, b) 154.7(s, sp)

523.8(sh) 288.5(sh)

0.08 576.2(s, sp) 342.0(m, b) 200.0(s, sp)
292.0(s, b) 158.1(s, sp)

0.12  573.2(s, sp) 3394 (m,b)  200.0 (s, sp)
293.9(s, b) 156.1(s, sp)

0.16  580.5(s, sp) 3470(m,b) 1939 (s, sp)
290.1(s, b) 154.5(s, sp)

020 581.4(s, sp) 350.0(m,b)  197.0(s, sp)
299.4(s, b) 154.1(s, sp)

Abberviations used: vs-o, stretching; 8o-s-o, ben-
ding; sh, shoulder; s, strong; m, medium; b, broad;
sp, sharp.
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Table 4. Force constants of (Pb;_ . Nd XZrosTiosh—40s

Force constant (dyne/cm)

mol fraction -
k, (stretching) k, (bending)
0.04 0.947 X 10* 4.969<10¢
0.08 1.027%x10* 5.142> 10¢
0.12 1.022x 104 5.076X10*
0.16 1.005x10* 525X 104
0.20 0.977 X 10* 5.309x 10*
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Fig. 4. Correlation between stretching force constant
(k) and permittivity of (Pb—.Nd)(ZrosTiosh-40s O,
k;; O, permittivity.
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Fig. 5. Reflectance spectra of (Pb,_.Nd,}{Zr;Tios)—za
0Oz a: x=0,04, b: x=0.08, ¢: x=0.12, d: x=0.16, e:
x=0.20.

Table 5. Absorption edge frequencies(cm™?) of (Pb;-,
Nd)(ZroTios): -40s

x Frequencies (cm™)
0.04 251x10¢
0.08 255X 104
0.12 2.55X10*
0.16 2.84x10*
0.20 3.19x10*
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