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ABSTRACT

The three different composition of BaTisOq, BasTisOxy and BaTi0n were prepared by coprecipitation process,
and then the dielectric properties of these compounds were measured at low micrawave frequencies. The
powder showing high level of purity was synthesised hy the coprecipibion reaction of BaCl, and TiCl, where
(NH»CO; and NH,OH were used as a deflocculent.

Followings are the result of this study .

1, The sintering temperature increased wilth increasing Ti(: content.

2. BaTi:(y powder were svnthesized as a single phase by this processing technique, bul the resultant Ba:TiOs
and BaTigO; phase existed with BayTigOy and BaTizO,; phases.

3. Single phase BaTi,Os showed high dielectric constant value of 35, high Q value of 8100.
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Table 1. Dielectric Properties of Microwave Ceramics

Composition Q T
(5t1-2Can | (LivaNbyah—Ti,)0s 3856 3300 —70~80
Ba(Zny,sTas:}0z- Ba{Zny sNbam¥0s 31~42 S000~7000 0~30
(Zn Sn)Ti0, 37 6500 —-10~300
BaO-TiOs-Zr(, Ry 6500 —12~12
Liz0-TiQ:-ALO, 2226 >2000 —

Table 2. The Symbole of Each Composition

Sample No. A B C
Calculated Composition | BaTiyOs | BaTiaCyy | BaTisOn
mol% | BaO:Ti0: | 1:4 | 2:9 | 1:5

30~500]0 &xAes 10 ppn/T oleh o]k of#
714 mfolzEsl MRS 2AF F354S5 Table
1e] RN ol Eals ol we vlo]azelg-
ceramics?} AEE S glAgh AA AMRA] A TS
2o #35 dA¥se] Bo & F3EE Ae A
e a0] o] getE T gl

DEzkA Bagl Flell #5bd BaTul”, BayTicOxn™
2 BaTi;Ou'tE sfelz2ohi«la] nlid4 404%F, Q
Zho] 5000~ 1000022 $FAe]u} o] 554 AHEA
ol FsElvie ExE R gleh

olelzte] %2 Qgbs 7MA& ceramicsd AZ37]
Aele Az= Alge 7lae] Aol glelel aie,
FAE v AFEE Fa glojelt ) o] dlEe] Z
Znoju] n|gal $5% FAY FiglRst 2o
meba] B ool ndme]r, kiAo e as)
Fm, Bk A3 HabAe] akEale] uhge] Lo 544
dold F ge FAYE AHEEle BaTuOs BaTiOwx
7 BaTi;Op A3 9 AAd4g G735 obiw] oi54
EAE dyskart ik

2. AlEaRy

Auw-2H 20482 E BaCly 2H0(Yakurirl, 55)
2} TiCl{Merckal, )5 AH&stgon] Fxas} pH
ZAANE NH)C0% NHOHE Aasbgc 33
A2 EFu]= Table 24 4%} zko] BaCl#} TiCl, &
ool Balzh 1:4, 2:9 % 1157 H=S oFgds
Safell o)d] Ao FA pHikE BaCO:%}
TiO(OH),$ Axlo] gh4s defuig™ pH 9~10%
Z|zhedvt.

ZAsAe $4 PAAAZ AHgEE NHRCO2

~1006-

NH,0H2] £§ f2d8 7144 mixer]s] geo] 7
st makA] 7] dAz A6 9] BaCls} TiChe2l E4
SRalg el stk o)glate] dexl FRAPE
[BaCO,&} TiOOH), M- Cl'e] #E=A] o 7=
Fug] e 1200 2 §AE FAFA27]
Yol Azsigich

Axg Bie g Erle wE JAREEE 24t
#7| 25t o Shimadzusle] DT-30 Thermal Analy-
sisEA] F7] E£7IEelA $&5E W0C/E22 Pt
crucibled] 9o DT-TG #2448 #slgden, =7 &t
ex Wael] wa T gA4Ee] AA, A9 FAF ot
¥ giate] R00~1350C 717 50T zHH 2R zhzbe
ey 247 Fak 24T F XRD 4% Eget

w3}, DT-TG ¥ XRD #4145 BaCO:2 TiO{OH), ]
237} 2bds] 24 BaTi-0 HFEE S5 254
800C oA 2417 T} Slsle]d FoEsfEle] 325
mesh#) = AEAzle} o] E 2l f3 =% Micro-
metritikAb2] Flowshop 1123005 AMg8le] A% A
HE Fig 1¢] vehdger 8589738 24 A9 A5
055 um, B2l A$E 4pm, €2 Af+= 8pm=E 95%
o]2to] 44 pm o|&el REF ] dck

o] £ubs diskd molds] o] 08t/em®s] Ao
A7 10mm, 54 3mm 2 =7 25 mm, 57 10 mm)
Awe R 13 e abech 13 AR Aee] 4 B
AAAS gaka]7]7] $18he] cold isostatic press®E AF
f5he] 3t/em’s] 3HEe 2 23 AFEich olFE 300
T /hr2] 1350°C oA 22)17F F4F 24T ¥
AE Ade] e AR 7 TEE ASTM C373-7200
2 Ase] 2Rstgen] AAAAS dolur] f3le] XRD
B dalgel. 228 #gsty] ik AdAEY
£ LNG gas burners| @-7o] glass@ & *Fo]¥ the-
rmal etchingg ¥ ¥ SEMog 3ashgch

w279 Asel 4744 SHAE S 9
so] <p@Z $1000¢] sand paperE A&-ste] poli-
shingdt & #AFaleld 24 A9 silver paste®
printing&t § -2ste] Feih o) A% AHE S

FEHEER

29337




%73 ol 2] BaTi0s BagTicOy

100%

100%

5O% [

100%

50%

" al al 1
0 1 10 100 1000
Particle Size (um)

Fig. 1. Particle size distribution of A, B and C calcined
at 800¢C.
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Fig. 2. DTA curve for thermal reaction of various cop-
recipitated powders.
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Fig. 3. Semiquantative varation of barium titaniates
with firing temperature for 2 hrs [BaTi,0(230),
BaTis0;3(221), BasTig0:0(413), and BayTis0s
(040)].
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Fig. 4. SEM microphtographs of A, B and C calcined
at 8007T.
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Fig, 5. SEM mucraphtographs of A and B sintered at
13507, and C smntered at 1150T and etched.
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Table 3. Dielectric Praperties of Sintered Samples

Sample male{%) K, Q T ]
Nao. Ba0 : TiO; {ppm/T)
A 1:4 353 57 8140 +19.0186
B 2.9 373 49 4743 —11.1891
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