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ABSTRACT

A new perovskite type compound, (PhyK, .-, (Zro.s3Tine) Oa-z4p/2 was proposed and synthesized by
“Wet-Dry Combination Technigque”. This defect ferroelectzic material was characterized by partial = substitutions
of ¥+ for Pb*2 in Pb(Zrg g5 Tip.a7) Q3. This material was mono—phasic perovskite compound at 800°C for ihr.,
but ZrOs was more or less isolated from the (Phi_.K[.-.) (Zro asTipar) Og-pip/2

As a result, snitering lemperature, sintered densily, curie temperature, and dielectric constant of test pieces
decreased and a-exis was nearly constant, while c-axis gradually decreased with the value x in the region of
letragonal rhase of PZT.

Tt was also recognized ihat the defect structure caused by adding K* was found in both A-site cation and

C-site anion vacancies in the defect PZT.
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Table 1. Compasition of the mixture for the preparation
of K-PZT.

R T

Sample No., ™ =223, 1g)| =105.99¢) =33:67)
A 1.0 —_— 1.4
B 0.9 0.1/2 1.0
C 0.8 0.2/2 1.0
D 0.7 0.3/2 1.0
E 0.6 0.4/2 1.0
F 0.5 0.5/2 1.4
G 1 0.4 0.6/2 1.0
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Fig 2 Determination of % linemn shrinkage and %

absorption at each temperature.

=% = = -
ST B3 gz R BB
r“ I 28 o =]
1l
‘
:

h : i
_J I‘ ‘/_-/‘ i_ﬁ(}f \\1/ 1l s __\/’L)\._\____/“\__,’\
49 [
|
I
by I o A
D L e
(0} !
A
r 1
f I L /
' \.f__j; L\_J’ ‘w»*\—//‘\\,ﬁ_rf‘\-_
() b

m_y .S N

A Y O N SO B N |
20 o iy 53 60 70
28
Fig. 3 X-ray diffraction patterns for calcined specimens
at 800°C for Llhr.
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Iig. 4 X-ray diffraciion patlerns for sintered specimens
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Table 2. Unreacted, volatilized and reacred matters in fired specimens

‘ Amount of XKCO4 Unreacted KoCOg Volatﬂiliczle%blég(:(lg | Reactﬁﬁ %3%%)03
j and PhG in fired & P]JE'H in sintered ignsir-te-ed
- " in lg specimen (@) specimen (%) specimen( %) specimen ( 5 )
| KoCOy Prbo  Celcined* Sintered* I$C0, O 15,00, PO
A 0, 7031 2. 57 97.43
B 0. 0229 0. 6830 18. 52 3.40 &0, 30 2. 26" 16.30 a7.74
o I 0. 0482 0. 6229 \ 20, 22 a7 54. 42 1.G7 12.87 98, 23
D 0. 0764 0. 5760 I 21.76 2.08 85, 88 1-48 12.04 98. 52
E : 0.i081 0. 5235 23. 37 1.95 8. 22 1.05 9.80 G8. 95
- al 800°C for 1hr
A—=12580°C, B—1260°C, C—1240°C, D—1240°C, E-1226°C for ihr.
Tayl2 3. Compositions for caleined and sintered specimens.
Ph-vacamecy - P - Pb-vacancy . . .
coTCen Chemical formnla of caleinad onceTtT Chemicsl formula of sintered
| tfration specimens ation t specimens
a Phy_ K, ], L Phy_ T loeyrs
i (L;g 33'1 1p, E?) 03 ruf2 Ty 2 (zro_ggTiu_ ﬁ';') 03—T+3.,’2—rj
A - Ph (Zr0.33TiD. 67) Oy | 0. 0257 Phy, g7.13|:|()_.257
(Zro, 33 Tio, 67) Oo.ovaa
B 0. 0185 Phg, oKy, o814l o, o106 0. 1040 Pbu.m‘ngU. OIESDU.OM
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C ‘ 0. 0404 Pbo_ gKo_]s_g‘g.;Dg_ Qd0d G. 1877 Pbﬂ 7[;661{0 (257 E{l 1877
(Zro,33T10.67) Oz, 708 Zirg,33110.67) Co, 7733
o 0. 0653 Pho, 7B, 23477 Jo, 063 0. 2743 P, ggosl<o, g3 Jo,2715
(Zrg.33 110 67) Oz 5174 (Z79.33Ti0.67) Cu.6716
E 6.0835 | Plo Ko, aes o, 03 0. 3671 Pizg, sos7 Ko, pagal dp. sem1
(Zry, 33180, 67) Oz, 753 (Z19. 5T o.a7) Op, 5721
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Table 4. Structural properties of caicined and sintered specimens.

Latiice paratocler(&)

Theoretical [

Telrzgonality Unit cell

ooxia \ i {e/a) volume(Ad) density (g/cm?®)
‘! caleined ’ sintered ‘ calcined ’ intered i calcined | sintered [ coleiued I sintered calcined\ sintered\
A [ 3. 9876 3. 0849 ‘ 4, 1416 4 1468 1.039 1-041 G5. 85 Ga. &3 8.0 | 7.86 |

B 3. 9876 3.6844 4. 1065 4. 1459 | 1. 028 1.041 65. 20 55, 82 7-63 7.35

C 3. 9844 3 9850 4.0786 { 4, 1359 1.02¢ 1. 0346 B4. 75 a5. 68 7.21 6. 84

D 3. 0682 2.9781 4.0650 4.1244 1.024 1.037 6401 8517 .78, 6.34
E | 3.8850 3.5763 | 4. 0451 4. 1234 1.024 1.054 63.18 Ga. 158 G- 32 5.18 ‘

Tig. 16 Scanning eleciron micrographs of sintered (Phy-K.[.-,) (Zro 29T in.a7) Os—rpys2 ceramics
far 1hr.
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