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Powder synthesis and morphology changes of strontium
barium niobate by molten salt method
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Department of Materials Engineering, Kangnung National University, Kangnung 210- 702, Korea
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Abstract Strontium barium niobate powders were prepared by NaCl-KCl molten salt,
and reaction process and morphology change of strontium barium niobate were investigat-
ed as a function of reaction temperature, time, and amount of molten salt. With increasing
the reaction temperature and time, the reacted fraction was increased and the morphology
of powder was changed from Ilumpy shape into needle-like shape. With increasing the
amount of molten salt, reacted fraction was increased rapidly, but the morphology of pow-
der was changed from needle-like shape into spherical shape. Strontium barium niobate
powder, over 90 % in fraction reacted, was obtained from the reaction conditions at 1000

°C for small flux ratio (=1) and at 650°C for large flux ratio (=4).
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Fig. 1. XRD patterns of reacted powder by
CMO method at 1000°C and by MSS method
at 700°C, 800°C, 900°C and 1000C.
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Fig. 2. Fraction reacted (%) of SBN pow-

der as a function of reaction temperature.
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Fig. 4. XRD patterns of reacted powder by

molten salt method at 650°C for various.

o

%ﬂ.%ﬂ%moﬂ:_ﬂmﬂrﬂ
A N R
Moo ™ ah o <
@Mo_ﬂoﬂuu_ ,.w%a_,mlwo
I N N B
pr TREO0Z T E
A, N S N
W T ogo O A= a2
HH.A - T N T
o o TN Ry Y
o W T <
e z_o_a‘mﬂ o3 otC._ ol ks Nr
A.N%%H0 _%i
— Y
oo mHmgywma X
R IR R
| Mﬂ% Mﬂr/}u‘m.z_;
PMnM&oMﬂM&ﬂqufﬂwyuT
Wmﬂu_n Wrm Mo\&ﬂ\ml:_ do g
o c X o o T _
= W T R -
Y WA ol o TR oo & RO
TRT W E ooy H T
T L 0
- <
@ 9
b m_n_y._n_v 2]
L5t
[%3
b .w.n.m.m r
353
L [ - oy
— T T T ©
8 8 ) ? S e

(% yP919B31 uowde]

&
o
_%

o|
™=
o
hig)

Flux ratio

o
.

Fig. 7

Fig. 5. Fraction reacted (%) of SBN pow-

J2 % 650

4

ders as a function of flux ratio.




506 S Y

Fig. 6. SEM micrographs of SBN powders Fig. 7. SEM micrographs of SBN powders

by CMO method at (a) 1000C and by MSS by MSS method at 650°C for (a) 7.5 min.,

method at (b) 700°C, (c) 8007 and (d) (b} 40 min. (c) 2 hr and (d) 4 hr.
1000°C.

A FAA7F wgte]| w2 SBN
< vebd Aotk A A7
2} SBN izt FdellA A
3 gled, ol Al F
AAEE flux oFel F7HE A7
o Ech &3, ¢4 HEld &
288 X-A 3H EFHE o]f
Az SBN &% A4d&L 4
g3 A)7r& SBN Ewre] gAg
S wlx A 3 AUk

Fig. 8¢ #A2x 650C, 143+4] =
Ao A &899 Hrlske JREUHY F Fig. 8. SEM micrographs of SBN powders
A v= 1/4, 1/2, 1, % 42 W3}A) 9] SBN by MSS method at 650°C for various flux
Bare] ¥4k wisE el sleldh 444 ratios (a) 1/4, (b) 1/2, (¢) 2 and (d) 4.
o} #r}ske] Z7hyel wet SBN szke 3
A4 1 um o|ste] mAF TF YA Aakgl Jol FEe] a7dt.
#3lsn glch o] AdfE £§dY U olate] AxE=ZHE] SBN B¢ A
Z7}o upzgl SBN qlabE7be]l Art He wE gzt A wEE nAsw ohgF
A dAE7rY xR Qg AAAH = Zoh &89 Wolre] SBN sizke] =7] g
Azro] wraf® 7o g FekzEw oo wiEh FAa wste A FA AR s A



2 goiwol 28 strontium barium nicbate

ik 53], g4 g WeEe Al
A galeo] o&slel it =)ol FEAE
oA ez @ersw, AARAe e
34 2 =27l 8 FFgE vA sles #
chElch. 3], SBNz zte] =gl ZAH Az
o] =77} aZ# bFo] 125 Ael, cx2
7.9 AQ AWHE Ad Aol sdedAde A
2 z7e wel B qlake] ool A
F7b ook B =¥ Ade ¥4 27 2
7ol 4] SBN ¢lzte] #Hags BEF Zlo®
2.g9dq gk SBN &< gizlef &z A
7} /lzkel ¥k wsle] E d¥E v Ao
2 #ersEd. &, s B s F1

qeseld 90 % olael &4
SBN 2atag4o] 7bssharh.

o
2) 445 % HHAZ F7bel ot SBN
e gare vHel sRARRE oA
Yo Wahshoirt

3) &gd9 Hriske] Frhsel wtzt SBN
¥ato] wlego =A Zrhegion, &89
- ,

WE sl A% wzAd e T

i)
Oy
tlo
=

g 9 Rwel ¥t 507

£9l 650°CNHE 90 % o]+ SBN

grgel 7k sk it

28939 #Hrlsko] Frlel wel SBN
& 2abadol|A] ul g UzpEH e

[1] EA. Baringer and H.K. Bowen, J.
Am. Ceram. Soc. 65(12) (1982) C-
199.

[ 2] W.H. Rhodes, J. Am. Ceram. Soc. 64
(1) (1981) 19.

[ 3] H. Igarashi, K. Matsunaga, T. Taniani
and K. Okazaki, J. Am. Ceram. Soc.
Bull 67(9) (1978) 815.

[ 4] T. Takenaka and K. Sakada, Jpn. J.
Appl. Phys. 19(1) (1980) 31.

[5] T. Kimura, M.H. Holmes and R.E.
Newnham, J. Am. Ceram. Soc. 65(4)
(1982) 223.

[6] H. Chazono, T. Kimura and T.
Yamaguchi, Yogyo - Kyokai-Shi 93(9)
(1985) 485.

[ 7] S.Y. Park, K.H. Kim and S.J.L. Kang,
J. Mat. Sci. Lett. 11 (1992) 315.

[ 8 ] R.H. Arendt, J.H. Rosolowski and J.W.
Szymaszek, Mat. Res. Bull. 14 (1979)
703.

[9] KH. Yoon, K.Y. Oh and S.0. Yoon,
Mat. Res. Bull. 21 (1986) 1429.

[10] T. Kimura and T. Yamaguchi, J. Mat.
Sci. 17(7) (1982) 1863.

[11] T. Kimura and T. Yamaguchi, Ceram.
Int. 9(1) (1983) 13.

(12] T. Kimura, T. Takahashi and T.



508

Yamaguchi, J. Mat. Sci. 15(7) (1980)
1491.

[13] T. Kimura and T. Yamaguchi and R.E.

Newnham, J. Am. Ceram. Soc. 66(10)
(1983) C-195.

[14] Y. Hayashi, T. Kimura and T.

Yamaguchi, J. Mat. Sci. 21(3) (1986)
757.

[15] Y. Hayashi, T. Kimura and T.

Yamaguchi, Adv. Ceram. 15 (1985)
151.

{16] EXM. Levin, CHR. Robbin, H.JF.
McMurdie and M.K. Reser, Phase Dia-

do
=

rfo

oz
>3

gram for Ceramists, Am. Ceram. Soc.
(Columbus, Ohio, 1964) p. 376.

[17] T. lkeda, K. Uno, K. Oyamada, A.
Sagara, J. Kato and H. Sato, Jpn. J.
Appl. Phys. 17(2) (1978) 341.

[18] R.C. West et. al., handbook of Chemis-
try and Physics (70 ed.) CRC Press
(1989) pp. B-74, B-134.

{197 C.C. Chiy, C.C. Li and S.B. Desu, J.
Am. Ceram. Soc. 74(1) (1991) 38.

[20] F.C. Frank, Z. Phys. Chem. 77 (1972)
84.



