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ABSTRACT

Effect of Bi,(;/Li;C04 on low temperature sintering and dielectric property of BaTi0O, ceramics has been
investigated. For the specimen sintered at 1100°C, it was densified to 96% of BaTiQ; theoretical density by the
addition of 1.0—1.25%/0 Bi;04/Li;COy. Maximum dielectric consiant increased and Curie temperature lowered
with the increase of Bi,0,/Li:CO; content, which probably can be explained by the substitution of Bi**, Li'* on
BaTiQ, lattice. The volatilization of Li**, resulting from the increase of soaking time at 1100°C leads to the

increase of Curie temperature and tetragonality of the specimen.

.M B n7rel AR 2 (Pt PA) A F47h lFH 2 gleon 2

ol wieb 5ol o Azte] ASAHEE Adelr] He

FA BEel AgsE Ay FddE, 2471719 3 of Bop A Eell4 BaTiOE 2457 3 W 4171
Ashel 4% FZo wie} bR el Y MLO o AgE T gleth,

2oAgsle] drsw gledl, 2 Adsie AR AR |47 WS 2 F2 AL EF foxnd

BaTi0,9 %%, £ZA4 1350To|48 o] L7599 glass & BaTiO.o #r18 AL o4 addo A3 A

1843)



&1 -

|‘:|D

d, Burn 5&% CdO—Bi,0,
2% BiaO;—

—B,(); glass ¥, Subbarao
B.0, glass £ 7} 5t2 =3 Park? e Ph
GesO, 29 LiFE =2tz 7} 3o
1000~1100C - g 9lel A ALsHE ol & & gled M
38 db glet, zElvh ol Hrld 47 =ald 2
BaTiO, fA4e] 27 st A, BaTi0,4 2
2 gEo| old FolLs(Te) wa5e FalAdel vehyd
ok, el BaTiOye #H7He 44 =37k Afa4 0] A,
AA] Aal Zabo] olslA|A goks] ol Foz Mot
Cheng =972 Pb(Zr, Ti, Nb)Os(PZTN)7Ale] Bi,0/
L3C0. 5 A7lelel AR 424 ° A 2dd 94 §4
A4 #4¢ pair doping 42 A=E v} k. Wby
¥ ATl ofA BaTiOyale] eifs] o §&of elu]d
83 Bia0s/Li,COsE o) £3e] pair doping 8 BaTiO,
A 44 54 o FRA4 daho B g

Haussonne 5

Al
=

2.

2.1 AlE HE
BaTi0, & §4%l7 )4 Hayash ~A12] GR F BaCO, st
TiO 4 s el 1112 Azl B2 ogdg o
2 §hed 2447 Fob 24 EgEsc EREE B
Azae] 3o} T el A 1100°C, 2417F E9t &
2% ¥ XRD¥45 53te] BaTiOprl $449 7 & 24l
e, flux® #3 GRF Bi,O;(Jassen Chemical
Co), Li,CO,(E.Merck Ca.)% 77} 50m/o 4 32,
galod Table 1o] el =4lol wieh, abi o) A8 2
ubgl 0 8 345 BaTi0, $33) 53, %
mm A Ay A «fu] 435 20000psi ¢H o
2 25k 4¥stev. A3 a4 300/

&

1?,-]. F 2175] 10
N=N
=
Algle g5

il

o

Table 1. Composition, Relative Density and Linear
Shrinkage of Specimens.

Amounts of . .
. . Relative Linear
Specimen (50m,/o Bi0s+ o i
- . density shrinkage
Number Gumso LLC05) (%) %)
(W/'O ] o) 0
BL-1 0.5 91 12
BL—-2 074 94 15.2
BL-3 10 96 16.2
Bl—4 1.25 47 16.8
BL—5 1.4 96.4 16.8
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Fig.1. SEM photographs of fractured surface for BaTi0; ceramics with Bi;05/Li;CO; ; (a) 0.5w/0, (b) 0.75w/0,
(c) 1.0w/o, (d) 1.25w/0 and (e} 1.5w/0.
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Fig 2. SEM photographs of polished surface for BaTiQ, ceramics with Bi,04/Li,CO, ; () 0.5w/a, (b) 1.0w/c
{c) 1.25w/0 and (d) 1.5w/o0.
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Fig.3. Dielectric constant vs. temperature for BaTiQ,
ceramics with Bi;0,/Li,CO; at 1KHz
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Fig 4. Curie temperature (Tc), unit cell volume and
¢/a for BaTiO, ceramics with Bi,0y/Li,CQ,.
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Fig.5. Dielectric loss vs. temperature for BaTid,
ceramics with Bi,0,/Li,CO, af 1KHz.

°|ixﬂ 2%{— &Jéi Az BaTiOHPA
Te ol = J0004 =8 B2 F4 A4S
&/ﬂ —‘#17]— 2FAste 2.4 o broad & &
, pair doping | A%
7} w2 Lit%e] Bi 9
A A e

A7 7tol v

d Fen dsd ¢ 4 o ol HaTa o e
Wkl A %28 o HA Sohol 4E At 3, o
4

gt discharge

o mael ¢ Aem B 4 Yo ofx
PFTN # o 4] Li;COs 2ke] 27}oll whe} 287} 2203
of §4 A4t 2A5gcke Halmi e w7} Pb

{Fe - W - Nb - TDOuA ol 4 Bi,O/Li;0 # 7}kl Z7}ed
A #3444 B9 Tod A% A4 2o
e Addaz
AAEE 1w/o o4 ® 531 A
*F B AL AR} o=
2L o},
o ot 7

domain wall o

o] zl v]uL

U‘H
A

HAsE 0.8~1.0pm 275
domain wall o] go| 2jsted i 5= "CMEM A
Aot Astdete At 08 Rast dRgta gl

Al 263 A 6= (19589)

Aol vlFE Br,0;/Li,C0z8 ol gk

(847)

10 i
e[ 240 mn.
o gk ®120 min. d}\
» 2240 mn f E k_‘
- h
= s \ i
Z A
iy
: (3
Q Fal 9, -\.-’—\\
ASS o
= R,
0
S 2= :(/ ‘z‘/’g
a &EL_'::J-—O-Q-G- -_ ,.‘LJ:.
5 L -rE---v
20 &0 100 140
Temperature (°C)

Fig 6. Dielectric constant vs. temperature for the
1. 25w /0 Bi,0s/Li;CO, added BaTi0; ceramics
as a function of soaking time at 1100°C.
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Fig.7. Curie temperature(Tc), unit cell volume and
c/a for the 1.25w/0 Bi,0,/Li,CO, added
BaTiOy as a function of spaking time at
1100°C.



()

Fig 8. SEM photographs of fractured surface for the
1.26w/0 Bip(s /1,00y added BaTi0; as a
function of seaking time at 1100°C ; {2) 40min,
{b) 120min and {c) 240min.
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