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ABSTRACT

PZT and PLZT fine powders have been synthesized by hydrothermal
processes. Lead acetate, zirconium n—propokide and titanium isopropoxide werec used
as starting materials. KOH 1.0 M to 5.0 M were used as mineralizers and added to
adjust the pH value of the mixed precursor solution. The synthesis temperatures were
varied from 50 °C to 200 °C and from 2 to 48 hours for synthesis times. The solid
portion after hydrothermal process was separated out. Further calcination steps were
not necessary. PZT powders in rhombohedral phase pure or in tetragonal phase pure
could be produced by hydrothermal process by carefully controiled the hydrothermal

conditions.



vi

The PZT powders from hydrothermal process was pressed and sintered to
obtain the highest density. Using XRD and SEM, the effect of sintering temperature
on phase and microstructure of PZT have been investigated. Impedance spectroscopy
was used to measured PZT ceramics.

The influence of La doped PZT on the crystal structure, microstructure and
dielectric properties have been studied using XRD, SEM and impedance
spectroscopy. PLZT powders from hydrothermal processes were in cubic phase.
PLZT ceramics have been investigated using SEM technique. The dielectric
properties of PLZT ceramics was observed and found that its with 12 mol % of La’™
addition bring the conductive mechanism of PZT ceramics from nearly complete

grain conductivity to grain and grain boundary mixed conductivity.



vil

2

A (= F=y ¢ ar o ot o=
FOLIDIINETHWUT NITHIBNH mzmwwﬂmmmﬂﬂmTmucﬂ"lvlmmm (NuraN)

o

LY = o o* ==t s
wazuaumiy ladlRuaefiftdunszy laeit lelasimosusa
e = A o
Ry U AIWITD AIN DA
= ¥ ar o
WSy Inmnmeasquiadin agmand)

d' ) = <
AMEDNITH ﬂ’l‘i‘i’llﬁﬂ‘i&ﬂ?ﬂ&ﬂﬂﬂﬂﬁ

o ar o
AT, GAUS WIHYWUT lsgpMmnssumse
FIfl. 5. N} ALUFT NIIUNT
=2 ¢ a
A, A3 DITW AUATENA ATINATI
@’ T
UNAAYUD

o = a o’ = .
HIBZIBUAUDIAAIYDS IALARAIUALAZIAALAUU YOS [AIUAAAILUATINIGD
I=} oo o o ) o oo 1 =
wivnlee5 18 lasmesuealunszuiums lalasmesventlumsvifnsenzning inaesy
o o = I
ma wod o Inswenled uaziauienlolsInswonled laold Inunedonlenson
o’ g t o y o 1 [~ Py
Tadnanudududud 1.0 9 5.0 Tuad WedSumanuilunsa-wavesasazaiy guugu
i 1 c’: 1 i o aY Y e
A1 E s 50 o 89 200 °% uaznafildlumsnaasfie 2 1 48 3T aznoud land
o (1) ] o o
arzuaumslelasmesuonszgaeulae lifesrhunsziaunswuaalad suases aun
= an ¥ o o o = o 1 = =
Sanmaildnnnszuaums lelasmedueamimisamldifaduTasssundnuuusonlus-
as0ans aiansy Inuea 19 laumsAIuNNANIS NN TUYBINISNARDY
) o = Ay ¥ V=) o o 3 o &
dnaaaes nmmanuuaildan 35 laTasmesueamtinisiugl lnamadaia
=Y o' =1 T = (r_:{ 1 U =3
LAz FWmNe S IR MUMUILUUTIER HavDIgMNANFUIMesNNAD 1T 9T 1NANIAY
o = o & da ar o
Tnssafregamavinsane  Inoldmadadndsdaduwsnduinsganssmisianaseuuuy
T ares o -] I 4 2 r
doansin  antame Wiimimsans laumaidaduieus  wavesmsdouaunivasly
o a PR T 1 = 5 qr o o g &
naes IauaanuuaRlapanyue 1aT9T1MNEan fiimsasineasy lag lnatindnstsd
= o 1 e o a = ] o oo o
rilsndu  wuliasuaunmiumes Inuadauuai asessaniunuuide  wazdins

a a o" a = da
ﬂ'i'ai}’fmULWEW&JﬂLaﬂLLaumumcﬁaﬂﬂLumﬂmmm %'Jﬂl‘l’lﬂuﬂ?‘ﬂﬂiiﬁu@lﬂﬂﬂﬁauuu‘u



viil

1 ] s = o o = 1

deensia Himsanuautian Infhveawdn IAALAUTIHUEDT IAUAANUA WUINTT
3

= ar o & ar o ey =y

Auauniulsina 12 TuaslesiGuasliiy ﬂﬂﬁﬁumm&‘lﬂﬂwammmﬂmﬂwaﬂﬂmﬂ

= 1 = :? 1o ot = o =9 = 1 = 3 d‘

AANUANUAN waﬂﬂumiﬁmLsmmms‘lumsmmwsmnmﬂaamqmwmmﬂasuuﬂm"lﬂ

«

TﬂUﬁNammmitﬁ"m?mﬁ’wmTﬂNﬁ%’nu?nmmamﬂsmﬂﬁ’mnﬁfm’l'mﬁ'wefiwﬁ'ﬂmu



