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ABSTRACT

This research project is divided into three main parts.

In Part I, barium titanate powder was prepared by decomposition of
barium titanyl oxalate (BaTiO(C,0,),.4H,0) at 700°C to 1300°C.
(BaTiO(C,0,4),.4H,0) was obtained by the precipitation method. The
measurement of physical properties such as particle size, strain, lattice
parameters, phase transitions, and density were carried out. Microstructure was
also studied by electron microscopy. The particle sizes of BaTiO; were in the

range of 54-228 nm, and were found to correlate with the physical properties.
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In Part IT, BaTiO; ceramics was prepared from powder of different
sizes. Properties such as shrinkage, density, grain size, lattice parameters,
relative permittivity, loss angle (tan &), and dielectric strength (breakdown
voltage) were investigated. The results showed that the particle size affects

most of these properties.

It was also found that the grain sizes of the ceramics samples obtained
from fixed particle size changed with the sintering temperature. The effect of
grain size on breakdown voltage was studied. The results showed that the grain
sizes were in the range of 4.5 - 20.0 um, while the dielectric strength decreased
from 8.0 kV/mm to 3.0 kV/mm.

In Part III, barium strontium titanate (Bag gSrg ,T103) was prepared via
solid state sintering with 0.3 percent of antimony (Sb) used for doping. The
effect of positive temperature coefficient of resistance (PTCR) was studied.
Parameters such as volume doner density (Ny), surface acceptor density (Ny),
built-in potential (V;), and depletion layer width (W) were measured based on
the Heywang's model. The values of Ny and Ny were 1.11 x 10" cm” and
4%10° cm's, respectively, which are comparable to those reported by Ho and

Fu and Wang and Umeya.
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AAUT 1 : 10T B HITAIULNT BUF ANLUA(BATIO,) S NNISLENENTIBLILT BuF Al
aanTuamanselawnsn  (BaTio(C,0,),4H,0) fgnmgRdeud 700 S 1300°C T
BaTiO(C,0,),.4H,0 T amlnedianazneu ualifnmnmniinisnianweesBaTio, g
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peuf 2 : 13 o BaTiO, \B77HNAINKNURY BaTiOg ﬁﬁmmmmmwmmiwq i
wdnAneanasTANsmsnw Sldun qmugﬁmsmﬁ'ﬂuﬂmux AATBANTY  (grain
size) ArThupnsyinuea (tetragonality) AMNMUNLUL AINWUART ARNNEBNFNAUS
wlamefdaugyula tan 8  uazAraurmwiaussiu il aasnslagidnnTn
(dielectriic strength)  man1wAnEMEAiLdY  aiAnunanmdaulugiaes BaTio,

wsFndfaadasivavinveseunig

uanantuudalianionisul sfiugoamgieeenisfiunes  (sintering  temperature)

1 =t r r-': =2 a!‘:l ] 1
wudy mnrasnsuiialfsull  snnNTA NEATEITIN BN TURN ABATAINNAINY
sausasuinHaagTinaldnns n wua i arnAIBnIuTINd1g 4.6 D9 20.0 bilasuns

A1 dielectric strength ARAIAIN 8.0 kV/mm D19 3.0 KV/mm AINAAL

pouR 3 : WS N RinTeuLIS HaA RIRUT BNR AR (Bay Sy, TIO;)  TnaiRe
03 Taulefimufeneuilad b dednundnrosaniRrasdinlasAng arwdun
Tfmugaumgiiniaian  (positive temperature coefficient of resistancel  wAzdmAN
wriuaef S AumwiutesfaliRelF A Golume doner density, Ng) A2
U NMLTEIRIFIRR (surface acceptor density, N AW H el builtin potential)
UAZANNINIDIUALALWINE (depletion layer width, W) ANTE9 Ny UGS N, Aidmaauls
WL 111 x 10'2 omi? LAz 4 x 108 em® &Ry naRlfisnlF eufauiunasises
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