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Abstract

Pb(Zry53Tig47)03 (PZT) was synthesized by a multiple wet dry process. Precipitates prepared from reaction
between ZrOCl, - 8H,0 and TiOCl, and NH,OH in an aqueous solution was dried at 100°C, and calcined at 500°C
and 700°C. The mixture mixed with PbO and as-dried or calcined Zryg;Tig470,(ZT) powders was calcined again at
700 and 800°C. Well crystallized ZT and PZT were formed at even 700°C. PZT piezoelectric ceramics of more
than 98.5% in arelative density was obtained by sintering at as low as 900°C.

Key words : Double wet process, Pb(Zrys;3Tig47)Os, PZT, Piezoelectric, Low temperature densification

chepat A7) 7ol AEsE 2uAsh B 37)s)
LN B Fol 879l whet U GAA o} § 44, 285}
AN 5E 9T s wedel 4% 3

A7) iR e} 714 AR 7}F As W= E d slslw 9o g M o2]8t PZTH 2419 75‘_]XH§_
&7 Roberts et al. (1947)¢] 93] BaTiOgol|A] & = 1
7% 1, Jaffe et al. (1971)el] 28] Pb(Zr,Ti)O; (PZT) = =x49] o3tz qls] =& AFuw= zhe g];]t‘q

ZHel wet o] F o] 3 zAAAY 329 &Eﬂﬂoﬂ AMEE =

oA w9 8 gk EAAE 24 o)

43 253 AA7), A A, 283 B, olv] 283870l o8] w}(Okadaet al., 1991; Ku-

2 A=A Fo= FHE 853 vk A doetal., 1992; Thomgrueng et al., 1998; Lente et al.,
2000).

*Corresponding author.
Tel : +82-(0)42-860-7314, E-mail : seoksi @krict.re.kr duipd oz =20 w w9 Az} 779 A7} PZT

PAAR Vol. 4, No. 1(2008)



22 olg3] - Wz 4y

Al 2] Ao Fadt g3 3 2
A A ez PZTS $AE 79 a1
oMo 2= Qlal] A= 7)e] Alefell 3HA7E
et 2 27 dxet XS e AR as
Az3t7] $lsie Aeado] 7hsste] wlAE 9
AZ7)E Zhe PZT 23e] Alzwe] d8d Zloz
2o} (Tahar et al., 2007; Sangsubun et al., 2008).
PZT #2+e Al 23k Wl ofel 7hA7) Qo
el o2, 2t TN R AR E3ste] 5
A W A% AR (solid state reaction), 4
H (hydrothermal), A= &) (sputtering), 2371 =+
(spray drying), <-4 (sol-gel) 5 (Hammer et al.,
1998; Naksata et al., 2001; Chen et al., 2002; Seifert et
al., 2004)0] glom, o] FellA] LAY =v|H #
o) Az7} 7hsshy) diel e WAL ol g
on}, &Aooz AzF 73 600°CelHx v]4 g
Ak 2718 AARA 24 R FRHoe FAAe
&

t

o
4
o
Y
_|
Y
B
N
N
J
_o‘i
B
o

Y
bl
mm
)
Ad,
=
posd

oh(Xuetal., 2004). &-Ae] HEsel Wy A7
AZA 24 §7) B T =8 AL
7}4=3-3) (hydrolysis), 33} (condensation) ®-$-2]
e AH A Ao, A7) AFY B o
Aol = E755 dpAe] wlam o], A=
b g Hoz Qa2 wuAx 74k
4430 giet.

Wb B ATNE ATAZ FE A=
Al wlay A 7PAEE 7lsdt dEHEel Ticl,et
ZroCl, - 8H,02 A}g3te] v 9laje] ZT 2ure
FA sk, AkEHE Al o] PO BEg E3tshe Wby
o2 Ao o] A, 27145 o
ol 7ss oA S o] 43le] PZT 22E A
Z3laL 2 A6l tidte] Byl aua) g

lo

2.1 85ty Aol ot ZT 22 M=

g& getEl =f5o) TiCl,2 F7)sked 0.47mol
9] TiCl,Z 500mL A|lz3le o37]¢] 0.53 mol =
A =% 500mLe] ZrOCl, - 8H,02 A7}ste] £ A
71 %, A7) &3 49 1,000mLe} 218k gkmujo}
5 100mLe] FF<pel mukslHA HrbstE F

Particle and Aerosol Research A 44 Al 15

49 F3
Az mksel (AL S AW £
f9¢ o3} 9 A5l FAEE A7, o2 o

=

=
200mLe) Ffde] FAAIT F Lol 49
o) wxg WA deom 2Aske] 17 B3 L
WA T A5} 8 S BEE S A Bag
o= AT FHH] U Pk o (AR

< 3] Al A sk

HAEE 110°CE] Lxo)A 4413 AEAA o]
A B3} 500°C, T00°CAA A 1412 AT
e XA NARHoz doizl AR WAL
asheleh. Arlel wdel wx 99.9%2] Aok

3|

J

P

o
o
8- Abgste] Egela 1099 #TE A4
12mme] A3 Ee] Y2 & Carver hand pressers
o] &-5}e] 2ton/cm?) 1S }al pelletslel = A3
ok A¥E vkl AlMS PZT #9171 U3
crucibleo] Y 2t} 5°Co) &5 2 252 AMZA]F
om, AFAE FLA7)7] $l3) 550°CellA] 2417
#%] % 900°C, 1,000°C, 1,100°Cell X 27} 1217t %
ok 278
Aleel A P BH" A Xeray Diff-
raction (XRD) 3|4 Al oz sAsle]x, = 2o
(grain)2 A =}& w7 (FE-SEM: Field Effect Scanning
Electron Microscopy)#=] & o] &-3s}e] HA3}¢it}

()
o
o

|

mr

3. Zdal o paE

%) 16] exwol wp ZT 3uke) XA A e L
LRl 91e). TiCl 9} ZroCl, - 8H,0 4] ¢] ghm]



Ao 2Bl $4

— 110°C
E
8
2
‘D
g
=

20 30 40 50 60 70 80

28

— 600°C
E)
&
>
‘@
g
E

20 30 40 50 60 70 80

St Pb(ZrossTioar)Os Al 934 3 A= 23

El
8
)
‘D
g
=

20 30 40 50 60 70 80

20

— 700°C
E
&
2
‘D
5
=

Figure 1. XRD patterns of ZT powders dried and calcined at different temperature.
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Figure 2. XRD patterns of PZT powders calcined at 700°C,

800°C.

ol Mg oz YYE PHBL 110°Co|H Az

B FL2 500°CellA] shadt wwe] 7¢- wgA

(amorphous)] Fej2 EAQ3tT e A & 4 3l
o} chet 500°Col A 2] GAelE pushE Pele E
s B AslE = Hold Aoz gt
E]m] o2 2X (Thermogravimetry Analysis, TGA)

o2 Fqlo] 7153l et o] vhE A e I
—?:EE 600~700°CE 28]+ 79 (ZrossTiosr)Os

05&

ARE el e ok & glod, ol Re o
H&Z—J,OJ TAFEFAd e A Columbiter] o 2 A x3F ZT
Brko] 1x8lA %4l 800°Cel| ®v]3] 100°C A=
g 259 600~700°Coll X = AXAYe] HAHE
BT Ael

110°Coll A 723t ZT#del] AbshE
T Eqste] AHR Fo XA 34

& Yehligioh I3-elA R upel o] 700°C
o] Ake] F}A LEoAE BE 3| 2 H Av}e] E(perov-
skite) +25 7[X]&= PZTe] A o] =9} UA]s}
£ 3 e A ne) F3 eE & 4 9ok o)

=

PAAR Vol. 4, No. 1(2008)



17}

PZT

Ao 14
#P2T-800

X10,000  14m WD 8.0mm

Figure 3. SEM micrographs of PZT powders calcined at (a)
700°C, (b) 800°C.
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Figure 4. Density of PZT as a function of sintering tempera-
ture.
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