Theories and Applications of Chem. Eng., 2003, Vol. 9, No. 2 2682

FTEFAHA g3 BaTiO: Y=YJA A=

5 = 3 21=11 [ele]
283, 853, o33}, ol&g

dRaot e, 2AAFA AT, AM st
(ywlee@Kkist.re. kr*)

Synthesis of BaTiO; Nano Particles by Hydrothermal processe

Yong-Hyun Kim, Soo-Hyung Hur, Chang-Ha Leel, Youn-Woo Lee*
Supercritical Fluids Research Lab. Korea Institute of Science and Technology
Dept. of Chem. Eng., Yonsei University1

(ywlee@kist.re.kr*)

HE
BaTiOs= Perovskite 7% 5 7[R = 3T E2ZA GAALA, Alete] 9 A, PTC thermister
o AEE de gEA Jdo1-3]. 53] AALE FokollM e ofF L o ExEY
At 1 ez FFRST et A & SA4S RAFH. A E5E0] F
Tt EAS AW 2ES A7) st A 7R FAEH el s skt AF571A
dH 7 FAFAHCETE IS, FEFAH, sol-gel processing[4], oxalate A ZE ©]-&
™, microwave 7FER, micro-emulsion process, | HTFAE ©]&3 AxH
AT AgHES e BaCOs2 2 TiO 28-S 97 ¥ 900~1200 TollA wh-&-3h 3
sfol Az o) e wge] APsnis Wel Yot I
7t zo 94e) BEQY B ok gainel o1 4F G-10msHE BAlel st
Azg JA= 1350 T o) dolx A4S sliofrt AAldA ALE
E 2= 73A Aoz "o AN 7 oy He FEA o
ol REg itk F49 WslE Qg & FAF o B Y. ITE
T AT WHoEE Aol TheRaiio] o &EH AR Y5 Y
A717F wi¢ o @t sol-gel2 A2oA &H U
22 e 2Ho2 44 449 =x, 94
ZAdo] 7hestAR BE3g 3F o= st A3t
rebstm, BlaA A2 A i
o]0

; = &
Aolal, Qe EX7F F2 AN F& BLS 9 F Ude FHo] AH ®
73 T

1 1y > oTr
b ¥ HU;
=
£
)
Y
BN
il
L)

J} o Ho Jo
— T
T 10 Kl
NN ox
>, i 2]
N olo
= L
H‘l 10
fru

N
S
b A%
T
T
o olo
=2
Lo,
ol
ol

12 U 1o St jrfr & 2L oy oft ob a2 K
ol
ihd
ol
o

ok
0
ol

2,
oo 5

2 > > o B
ol
2 T;
X
r
ot If
=
e
2
2
o
:cé
i)

ol
ol
N
Ho

ol
oL
ok
i)
o
fru
Y

0,
g
Qr
ov
oo
o
@
M
=]
o
)
I
P‘E
K
)
9‘1‘,
p4ts
o
2 WO
o rlo

oA TiCLet BaCl, & YEE 3ol 34 ®E&7]9A BaTiOs & /33831
, B s= e 2FAY AR HEE dTskat

£

L “l'ﬂ ol r
r

M A rlo ox
olo
rlo
bt

rfu

TEFAIHEE o] BaTiO; VM EZS Ax37] Y5t 31+ %E BaCl - 2H,0 (YAKURI
PURE CHEMICALS CO. Lid, 98.5% [1032627-9)%} TiCl; (Sigma-Aldrich, 99.9%,
[7550-45-0]) & SLE4A=E A& e™ oln BaCl, - 2H, 0= /T =% & IHdE
insoluble matterE 333t F AFE3}HTE particleA Aol Qo] B3} A (mineralliger) <

il

o
=

of

O

+ 2
=3

Jon

o O|E4d E& M9z A2z 20038

J



Theories and Applications of Chem. Eng., 2003, Vol. 9, No. 2 2683

98l  KOH (Sigma-Aldrich, 97% )& AF&3lth. FAduks Ali‘%ﬂ% Fig. 1] Yebd A
A AA zE*&T}’%, g5, AR 2 AxFEE Uitk vg7] (500ml)= 32
T CSTRZE 49 F AEF 1etEon Rkge 885 =o|7] Y3t EATREA
2 # radial type dAHE FRS wdtr]E AAEHT §H87e 25 E Alostr] st
o AYFFEo A w3 w@ (ethylene glycol solution)S +=FA| A OH o]Z 23 circulator
(HAKKE KI12)E& AM&3th. 985 AFHoz FYUsr] fsiA tololzyl s H=
(Pulsafeeder, USA)S A X3t o 45<¢ BaCLe TiCli ¢ KOHE w¥HE-7)o A 7H4A
FUH=E Y9

;

Preheater Agltator
e

N, purge Centrifuge

AL

- water
XHot water outlet
Cold water
\ 4 \ 4 \ 4
R LN //f‘\ PN k=
TiCl+BaCl, NaOH — - . = v

> > > Dry BaTiO,

Fig. 1 Apparatus for BaTiO; synthesis process
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Fig. 2 XRD Pattern of hydrothermally synthesized particles at 85C for 8min
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Fig. 3 XRD Patterns of BaTiO; particles synthesized particles at 85°C for 8min
with various reaction temperature: 50C, 70C, 90C
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Fig. 4 SEM and XRD patterns of BaTiOs; powders synthesized particles with various
KOH concentrations: (a)IN (b)3AN (¢)6N (d)9N
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