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ABSTRACT

Relationship between microwave dielectric properties of complex perovskite (Pb;_,Ca,)(Ca,;sNby3)05(0.6 =x £0.8) and bond
valence were investigated. With increasing of Ca content, dielectric constant (K) decreased, which was inversely proportional to the
cube of average ionic radii of A-site, however Qf value increased. As the Ca content increased, the deviation between the observed
dielectric polarizabilities (0l ) and the theoretical ones (0., ) increased from 3.47% to 6.37%. This was due to the decrease of bond
strength with the decrease of the bond valence. Also the temperature coefficients of resonant frequencies (TCF) of the specimens were
dependent on the bond valence of the A-site in ABO; perovskite compounds.
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Fig. 1. X-ray diffraction patterns of (Pb,..Ca ) (Ca|;3Nby;)0;
specimens sintered at 1300°C for 3 h.
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Fig. 2. Density and microwave dielectric properties of (Pby.,
Ca,)(Cay;sNb,5)0; specimens sintered at 1300°C for
3h.
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Fig. 3. SEM photographs of the (Pb;_Ca,}(Ca, sNb,y ;)05 specimens sintered at 1300°C for 3 h with x variation; (a) x=0.6, (b) x=0.65,

(¢) x=0.7, (d) x=0.75 and (&) x=0.8.
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Table 1. Comparison of Observed and Theorctical Polarizablities of (Pb, 4Ca,)(Ca;;3Nby;3)03

Composition Calculated Oy Observed A%(Crts ~Otheo.)
k Vunitcell Z Oy, / Clineo, X 100
x=0.60 14.2670 55.75 64.349 1 14.756 3.47
x=0.70 13.9187 47.05 64.371 1 14.612 4.98
x=0.75 13.7477 4197 64.657 1 14.502 5.49
x=0.80 13.5767 39.58 64.371 1 14.441 6.37
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Table 2. Bond Valence of A-site, (VPb,Ca) in the (Pb,,Ca,)
(Ca1/3Nb2/3)03 Sintered at 13000C

Composition| a (&) R(Pz’f)“o) dm(’;%'o) b

x=0.60 4.0073 | 2.025 2.788 0.37 1.349
x=0.70 4.0077 | 2.011 2.834 0.37 1.296
x=0.75 4.0136 | 2.003 2.838 0.37 1.257
x=0.80 4.0077 | 1.996 2.834 0.37 1.247

Veb.ca

59.5 -

linear fit

sgof R s N F x=0.6
r 068824 D47235 5 ~0.0001

525 |-
490

455 -

Dielectric Constant

420

x=0.8
35.0 |-

. 1 N 1 . L N 1 . 1 " 1 1
255 2.58 261 2,64 287 270 273 276

A

Fig. 4. The relation between dielectric constants and the cube
of the radius of A-site cation, r of (Pb,_Ca,)(Ca;3Nb,s3)
O; specimens sintered at 1300°C for 3 h.
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Fig. 5. TCF and bond valence(V,) of (Pb;,Ca,)(Ca1;3Nbys3)04
specimens sintered at 1300°C for 3 h.
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