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Synthesis of Fine Barium Titanate Powder using plasma jet

In-Soo Han, and Dong-Wha Park
Department of Chemical Engineering, Inha University

1. /\-]i
E]EV\PH}H% 5744, PTC(Positive Temperature Coefficient) WF= A A, ZFHAA,
AN Zo EYS 7

A Aol & ‘I:'ILE] = HEZoA = 6000-10000 B Eo]al, =43 EEAEFS =& H[ A
ZHp=1010Qcm)S zt+= AdAA ol A9 La,Pr,Na,GdNb,Shb,Tad AZ w1 #(0.1cation%) Z
ﬂ&dBw%Tpl°4%ﬂﬂZﬂ%ﬂ%%%ﬁaﬁeﬂﬂlmmm%zmﬂlmﬂ%ﬁ%

i
H
A dvt F, d2olM e FAAAT7E 15008 2ol YA A
=]

Uelge] e A7) 3 XJEE/\LQ. zZhev, =3 ArdAs 549 dd-dAsAATE
Sam@Ass F0e Jein 88 e dstel wAs R few A%k sew ¥

7F dAstE RS YEg = 4*4 G M 22 RaEQeh old AFrdAds o
&3t /‘ﬂﬂ‘r WA, Mulxy, 1539 Ae5A To2 AN =dl, Javte] shA 4
H7] 59 2=4& A4, By T9 JEHE AL
7158, 71713 dF RS, Bolm Fo §&%a )
3 AAFA SAAE §&=a At
S ok, 9y, 2 a vAg gEikekg RS Alxdke ddde o
N AFEe] & FAWHo g= B_wo|} 7] A5 EHA
T (hydrothermal) E-4A ¥4 (sol-gel processing)
71485 (Gas condensation with thermal evaporation),
hermal plasma synthesis), 4% (Combustion synthesis)®} 2 7|

,d
Q

A, Fex, BFAFRIS, FE 9
b @S 2EE, oTHAE X

l'UE

F
rot

(

N
— T
)

oln I
B oox

£,

o [N rlo ml o

T
Q

o 30 ox T
=)

s
&
Y, oo

)
=
u

N ok -

e ol

R

ox [

rz 2 2o S
ok olo

Kl O mot o

1~

g U TiOE TS &3 5 900-1200T 01]/\1 kg ?'EL < &4
l Shop[2]. o] W2 H|go °

Eds ¥ ooty graino] &
2 Az A= 1350C o)

N
5=
ol
> B
ofl
Of i o
o
ol
L Q O

o
EE
o

= ogaA Admew By od
L ABgtav AES gt dEeacts
[e3]

do
=
o
M

LN
X,

T Rom, Ao wAYon W Aol g FAE A
E! ]

fr ot 30 (O plo M1 rfr L N 2
r
B
K
:
o
i
e
M
=2
i}
o
RN N R A N

(e 2L S0 ek bl
e BN
Q,
fa
YO

o
o M

< sl kA AAS g Ae] AAES gt tpget Al 2wl st Gibbs
free energy minimizations 7|23 318t HE A4S ALkstdd
i+ Chemsage Program[3]S A}-83}o] Fig.leol YeR Ao Z42te] A=
D TiOwdS AHES Al2="lo A EeikhabE 42 700Kl A 9=

2

~
JOI|
0f
5
l\o
2

=4 EE HEZ Mz 20025



Theories and Applications of Chem. Eng., 2002, Vol. 8, No. 2 5147

A1l ﬂ"*ﬂc’*r/} ALt Aol w2 700- 2750KOl A B gAbubE o] absteRA T 9
AEAT R g dEL2 100% A T

lBacos BaTiCO3(g)
3 Tio2

o
L
(9]
o

o
o

1E-3

Amount of species[mole]

Fig 1. Chemical equilibrium
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Table 1  Experimental conditions

| Ar Plasma power 8 - 10 KW
Chamber :]:| Plasma gas (AI’) 15 I/min
- D: Carrier gas (Ar,0,) 2 - 5 |/min
ressure | ]
controller Pressure 500 — 750 torr
Filter — Scrubber }_%a'ust
Vacuum
pump

Fig 2. Schematic diagram of experimental apparatus
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Fig.3 TGA curve for the TiC powder at Fig.4 X-ray diffraction patterns of
the different ratios of BaCO3/TiO- the powder synthesized in various
(Purge gas : O,, Heating rate : 20°C/min) temperature
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Fig 5. X-ray diffraction patterns of Fig 6.X-ray diffraction patterns of
the powder synthesized in different the powder synthesized in different
carrier gas pressure
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Fig 7. TEM photograph of TiC powder Fig 8. Distribution of particle
diameter
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