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Preparation and Dielectric Properties of Sr,_.(YK).sBa,sBiiTi;O,s Ceramics
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Abstract: To study the impacting factors of the ferroelectric Curie temperature (7.) and dielectric properties of
bismuth layered perovskite-type ferroelectric ceramics, K*, Ba’* and Y** co-substituted SrBi,Ti,0.s ceramics
(Sri-, (YK) 25.Baos.BisTis015) were synthesized by conventional solid state reaction at 1 100 °C for 5 h. X-ray
diffraction results showed that all the ceramics were single phase without impurity. The dielectric temperature
spectrum measured by precision impedance analyzer showed a ferroelectric transition for all samples, T.
decreasing from 518.2 C to 514.5 °C and the dielectric constant at T. decreasing from 2 350 to 2 000 as
the amount of elemental substitution (x) increased. The tolerance factor characterizating structural
instability of bismuth layered perovskite structure plays an important role in the ferroelectric phase transition
in the Sri., ( YK) ¢25.Baos.BisTi,05 ceramics.
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Fig. 1 XRD patterns of Sri_.( YK)25.BaosBiiTi;015 ceramics
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Tab.2 T.and tolerance factor(¢)of the samples with

different amounts of substitution (x)

Bt a KRN F 1 Tc!C
0.00 0.916 9 520.0""
0.03 0.9172 518.2
0.06 09175 516.7
0.10 0.9179 515.4
0.15 0.918 4 514.5

HHAHFRELZWEBME T EERNRZ
— BiE A TFZEHN, Sty (YK )o2s.Baos BiuTisO s
PEJ S TARR FRE X EZREHR T Y K. Ba 5 B
TLRFHEFLERT S E LR, nR e w
B F AR EFEIN#EE T 1, $ 2 Aurivillius AH
r A\ TR R S T R R R R S, B R Y
RACAE R B, BT T80

3 & iF

K AL G5 8 A0 VR 5 T n=4 2R Bk M
St (YK) 025.Baos. BisTi.01s B %, XRD 45 5 18 7, il
£ 10 B % 24 Sl B — (%) Aurivillius A, TS5 A =
AL UGB TR B AT o A H TR S I 2 B B
TE 100 C & 400 CHLJ /3 F B A 85 B AR e my
e, HAH & =200, [q] i B A W] 5 0% 2k o R A 0
it 25 0 N, A Ak 4 M s 2 TR TG R, B
) T.H1 518.2 CZHTFFALH] 514.5 °C, TAL A HLH
Bt KAE 2 350 T REE] 2 000, I H A H 0§ 7%
ik o 2% A K1 XF Pl 1 A HRL P BE R P B
LI, ] DL B Y 1 o0 R B R IR T P&
(4 HL P R RN Ak L R

B2k

[1] PARK B H, KANG B S, BU S D, et al. Lanthanum-
substituted bismuth titanate for use in non-volatile
memories [ J]. Nature, 1999(401) : 682-684.

[2] GARCIA V, BIBES M. Electronics: inside story of
ferroelectric memories [J]. Nature, 2012, 483 (7389) .
279-281.

[3] PANDA P K ,SAHOO B. PZT to lead f ree piezo
ceramics: a review [ J]. Ferroelectrics, 2015, 474 (1) :

128-143.

(4]

LI M, PIETROWSKI M J, De SOUZA R A, et al. A
family of oxide ion conductors based on the ferroelectric
perovskite NapsBiosTiOs [J]. Nature Materials,2014,13
(1):31-35.
CHOI K J, BIEGALSKI M, LI Y L, et al. Enhancement
of ferroelectricity in strained BaTiO; thin films [J].
Science,2004,306(5698) : 1005-1009.
AKISHIGE Y, XU J, SHIGEMATSU H, et al. Synthesis
of BaTi,Os nanopowders by sol-gel method and the
dielectric properties of the ceramics [J]. Japanese
Journal of Applied Physics, 2009, 48 (5)
051402-1-051402-5.
GEGUZINA G A, FESENKO E G,SHUVAYEVA E T.
On problems of search for novel Bi-containing layered
perovskite-like high-T. ferroelectrics[J]. Ferroelectrics,
1995,167(1):311-320.
FRIT B, MERCURIO J P. The crystal chemistry and
dielectric properties of the Aurivillius family of complex
bismuth oxides with perovskite-like layered structures
[J]. Journal of Alloys and Compounds,1992,188:27-35.
ZUBKOV S V, VLASENKO V G. Crystal structure and
dielectric properties of layered perovskite-like solid
solutions Bis, Y, TiNbO, (x=0, 0.1, 0.2, 0.3) with high
Curie temperature [7]. Physics of the Solid State,2017,
59(12):2325-2330.
IRIE H, MIYAYAMA M. Dielectric and ferroelectric
properties of SrBi,Ti,Os single crystals [J]. Applied
Physics Letters,2001,79(2) :251-253.
XU Z J, CHU R Q, HAO J G, et al. Hydrothermal
preparation and electrical properties of Aurivillius
phase SrBi,Ti,0:s ceramic [J]. Ferroelectrics, 2017,
516(1):148-155.
FERRER P, IGLESIAS J E, CASTRO A. Synthesis of
the aurivillius phase SrBi,T1,05 by a mechanochemical
activation route [J]. Chemistry of Materials, 2004, 16
(7):1323-1329.
MAMATHA B, SURESH M B, JAMES A R, et al.
electrical properties of SrBiTiOys
Physica Scripta, 2011, 84

Synthesis and
piezoelectric ceramics [7].
(5):055704-1-055704-6.
NAYAK P,BADAPANDA T,PANIGRAHI S. Effect of
sintering temperature on electrical properties of
SrBiiTi,0,5 ceramics [ J]. Journal of Materials Science:
Materials in Electronics,2015,26(5) :2913-2920.
NAYAK P,BADAPANDA T,PANIGRAHI S. Effect of
lanthanum modification on dielectric and conduction

behaviour of SrBi,Ti,0:s ceramic [ C]//AIP Conference
Proceedings. New York: AIP Publishing, 2017, 1832
(1):030017-1-030017-3.

NAYAK P, BADAPANDA T, PANIGRAHI S.
Influence of Zr'* doping on structural and electrical
properties of SrBi,Ti,0,s ceramic [ C]//AIP Conference
Proceedings. New York: AIP Publishing, 2015, 1665
(1):030019-1-030019-3.

NEWNHAM R, WOLFE R, DORRIAN ]. Structural
basis of ferroelectricity in the bismuth titanate family
[J]. Materials Research Bulletin, 1971, 6 (10) :

1029-1039. KL 4. %



