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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 Ph?* 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 (%) 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.

S

A7 Aol Al A3E A A
38 H3pA7)Ay B3l AXE H7| A AR
2 d3lAfe Ze g3y, <=yt 542 KDP,
LiNbO;, LiTa0:9} e @Az ofa] Aol
vehbe Aoz 4w foh E3, Aty 8
A2 A7 BA4o] veps o) wAsEN
o), 3 B Rz}, 4454 7] 22 (image 9a & olr] dad oz} AR AAH, A7]H A
storage device), ey, FH 7] Fol] S4HIL e 743 4 ok,
et w§ PLZTY ZAA72E 259 A ue)

Grimm®& Pb(Zr, TidOoh Nb*, Lo 2 BP™  wam = gu- micrulal Lot o) 2] okl wi}
o) €S 1~3atom% H7istale o FFAle] el QA A 1elw ARads 2o AA

ek

PLZTS FZ& Fig. 13} o] ABO; A2B 25}
oleFzeo|w Balelel Zr* ol Tit~ olo) $A
slod 6702] AR3jo) 23 Atst: glem, Azleel
Pu?** & La'* o] o] Aejita gk 2=
PY?* )23t La*t o] gAte]q) At Wl e} T2
Hog Axteiy Bake)zl 1A FAE $)ske v

dopz wmslges], 2 0% o4 7kl }7HE)
e AF7h ARHT ek 58, PoiLadZr,
Ti)Os (PLZD A8} Bgge 2 4714 54 9
F4ge] $407] WEd Be 477 A48

F25 7+ 7o) Rge] 9P PLZTS Uukx<l
3a L g3 el deA ek

Pb| —La, ( Zrl —_vTiy) l—mljmoa



52 &b - & R KRR

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 (Pby_.Nd,)
(ZrosTiosh -x403 by energy dispersive X-ray microana-
lyzer

x Pb Nd Zr Ti
0.04 72.1 21 169 89
(7252) (210)  (1663) (8.73)
0.08 69.7 43 17.0 9.0
(70.15) (425) (17.79) (88D
0.12 672 65 17.2 9.0
(67.73) (643) (1694)  (8.90)
0.16 64.7 838 174 9.1
(6526) (865) (17100  (8.98)
0.20 62.2 111 175 9.2
(62.75) (1092) (1727)  (9.07)

( ). expected values in wt %.
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Fig. 3. XRD pattern of (Pby..Nd)(ZrysTis)Ox A) 2
=0.04, B) =008, C) x=0.12, D) x=0.16, E) x=0.20.
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Table 2. Lattice parameters and tetragonality {c/a) for
(Pby —de,}(Zl‘o.sTiu.sh -iCs

x ad) c (&) afb
0.04 4.198 4.269 1.017
0.08 4.189 4221 1.009
0.12 4,181 4228 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 (Pby-Nd,XZr, Tiys)
O3 ceramics

Cation-B

* V8-0 B0-8-0 fattice mo%e
616.7(sh) 368.8(sh) 193.8(s, sp}

004 564.2(s,sp) 3375(m, b}y  154.7(s, sp)

523.8(sh) 288.5(sh)

008 5762(s,sp)  342.0(m, b) 200.0(s, sp}
292.0(s, b) 158.1¢s, sp)

012 573.2(s, sp) 3394 (n, b}  200.0(s, sp)
293.9(s, b} 156.1(s, sp)

016 5805(s,sp) 347.0(m,b) 1939 (s, sp)
290.1(s, b) 154.5(s, sp}

020 5814(s,sp)  3500{(m,b) 197.0(s, sp)
299.4(s, b) 154.1(s, sp)

Ahberviations used: vp-o, stretching; Sa_g-o, ben-
ding; sh, shoulder; s, strong; m, medium; b, broad;
sp, sharp.
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Table 4. Force constants of (Pb,-,Nd,XZrozTios)—Oa

Force constant (dyne/cm)

mol fraction

&k, (stretching) ks (bending)
0.04 0.947X 10 496910
0.08 1.027 X 10* 5.142X 10*
0.12 1022 X 104 5076 X 1Y
0.16 1.005% 10* 525X 10
0.20 0.977x 1% 5.309x 10
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Fig. 4. Correlation between stretching force constant
(k) and permittivity of (Pb—,Nd)(ZrosTiosh-140s. O,
ky; [, permittivity.
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Fig. 5. Reflectance spectra of (Pb;-,Nd.)XZroTissh -/
0Os. a: x=004, b: x=0.08, c: x=0.12, d: x=0.16, e:
x=0.20.

Table 5. Absorption edge frequencies(cm™") of (Pb;-,
Nd.XZro Tiosh —rOs

X Frequencies (cm™")
0.04 251X 104
0.08 255X 10¢
0.12 2.55 X 10¢
0.16 284 X108
020 319Xy
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