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Effect of Sm** Doping on Structural, Electrical and Photoluminescence Properties of
SrBi,TisO015-BisTiz; O, Piezoelectric Ceramics

LIU Fang, JIANG Xiangping, CHEN Chao, HUANG Xiaokun, NIE Xin, HU Hao, SU Chunyang, CHEN Yunjing
(Jiangxi Key Laboratory of Advanced Ceramic Materials, School of Material Science and Engineering, Jingdezhen
Ceramic Institute, Jingdezhen 333001, Jiangxi, China)

Abstract: Sm’* doped SrBig ,Sm, Ti;0,7(SBT-BIT-xSm®", 0<x<C0.50) inter-growth bismuth layer—structured ceramics were
prepared by a conventional solid-state method. The effect of Sm®* doping on the structural, electrical and photoluminescence
properties of SBT-BIT—xSm®" ceramics were investigated. All the samples show a single inter—growth bismuth layer—structure. Based
on the results by the Rietveld analysis and Raman spectroscopy, the lattice distortion decreases. The dielectric loss (tand) decreases
and piezoelectric constant (ds3) increases with the increase of Sm®" doping content. SBT-BIT—xSm’®" ceramic with x of 0.30 exhibits
an optimum electrical behavior, i.e., d33=16.3 pC/N, and tand=0.90%. Moreover, Under a near ultraviolet excitation at 407 nm, a most
intense red orange emission appears at 598 nm in SBT-BIT-xSm®* ceramics. The optimized emission intensity was obtained when
x=0.15 for SBT-BIT-xSm®* ceramic. The results show that Sm** doped SBT-BIT—xSm®" inter—growth bismuth layer—structured
ceramics have potential applications in the field of optoelectronic multifunctional devices.
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Fig. 1 Room temperature XRD patterns of SBT-BIT—xSm*"
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Table 1 Lattice parameters of SBT-BIT-xSm®" ceramic

samples
Compound a/mm b/nm  ¢mm  V/nm® Orthorhombicity
SBT-BIT 0.5453 0.5429 7.3829 2.1857 0.00442
SBT-BIT-0.05 Sm** 0.5450 0.5426 7.3827 2.1832 0.004 41
SBT-BIT-0.15 Sm** 0.5426 0.5445 7.3875 2.1826 0.00350
SBT-BIT-0.30 Sm** 0.5439 0.5426 7.3802 2.1780 0.00239
SBT-BIT-0.50 Sm™" 0.5425 0.5437 7.3859 2.1785 0.00221
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K 5 SBT-BIT—xSm’ Wi Bk i 9 S B o
REFT S (T SEMIR o Hi B 5 Wl 0L, BT M s i
i PR R 38) SR I LR R R AR S, X TN
TR AR G B B 75 e ARL ATl 7 1) () AR T
H AN T W a-bn 7 P pesh, B 5 WA,



328 CTERR ER 2540 J Chin Ceram Soc, 2020, 48(3): 325-331 2020 £
64 117k
§ 62 L § 114}
| o-o—o—o s | g —, .
é § 111F
Seor > :
108F
58
00 01 02 _ 03 04 05 05— o7 02 _ 03 04 05
(a) 61cm™ (d) 111 em™
159F
132F
[* ] 7
T o— E 156} °
51291 o/ = °
= =
§ 6 P g 153k /o/
B <4
2T o -0
123F 150F
00 01 02 x 03 04 05 00 01 02 . 03 04 05
(c)125cm™! (d) 151 cm™

Kl 4 SBT-BIT-xSm’ Fi % (1R AHRaman b b AN [l 4 53 (R A5 RS 25 4k 1 2%
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Fig. 5 SEM photographs of the surface of the SBT-BIT-xSm’" ceramics
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Table 2  Electrcal properties of SBT-BIT-xSm™" ceramics

X T./C d33/(pC/N) & &m tand/%
0.00 600 10.3 261 1160 1.01
0.05 594 14.2 236 106 5 0.99
0.15 590 14.5 242 1008 0.92
0.30 589 16.3 206 972 0.90
0.50 563 14.2 228 884 0.88
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