WA HT BEERMBSEIIE Vol.47, Suppl.1
2018 4 7H RARE METAL MATERIALS AND ENGINEERING July 2018

SryBisFeTisO,, FEZERI N B BER R

N

THE, BHBER®, KFR®, LB, SEERL?
(1. B K=, LR HFM 250022)
(2. WHRL 7B, LA B 250300)
(3. WIREBH K%, LA ¥ 250101)
(4. RWHE TR, #Hdb R 430070)

 OE: RHWBREBIRER & T SroBisFeTisOz1 (SBFT) P&, WHA 7 SBFTI Mi&E =i ~500 CyaH A, A2
FEHT ARSI PR, SHEHAT T 0. SREW: SBFTI B &M w2tk SroBisTisOmn i, MR LT, B
HORY R ML fR P REAE . SBFTI P& M s g5 M EL 3 5, 2 0 i LR SFUIR T R BUREAE O R ZRIE T ORI AE s 7E
200~480 ‘CiREEVEEIA, SBFTI M &M FHEAE N 0.6 eV, B4 1A SBFTI M & = B R T .

KBEIR): SroBisFeTisOx1; /i HLMERE: EAREERIE
FEESES: TQL74.75 XHEAFRINES: A

YEHS: 1002-185X(2018)S1-415-05

B )2 R B B A kL (bismuth  layer-structured
ferroelectrics, BLSFs) Al H &K 1 FREAFE . B =
BB FES RS, BN B AT AT G A USRI 5 R S o
IR R —03, b 238 50N(Bi,02)* (AnaBnOame)
m AR 28, RSN T 2 AN (Bi,0,)*
2, FRAESERETZ, XA R IR B A RS S ke
R R R SR AL T 45 R R Atk

SrBisFeTi 015 ( SBFTi4) [ % & m=4 [
SrBi,Ti,O15 (SBTi) 5 BiFeO3(BFO)E &K m=5
(AR Rk R 8L, R 3 T R B AR . BE R
RPL: SBFTi4 [H ¥ b, KA SR Fe®* 4 5l Bt
T EM i B A Ti**, T oAb AR P2 A
S, BT HA S AL E (Fe*-Vo ™, Fe?*-Vo ™)
S RN, Fe¥ Vo AR AR T 14 Bt A %6
BLE =0 TR Pk mitE. Do & AP &7
SBFTi4 Wi, JF &P SBFTi4 MM Fikg S
SBFTi4 W& M, 7€ 100 kV/cm 3% F, SBFTi4
T I P R RV 25 O 10°° Alem?, 7E 45T 1.44 X 10"
IG5 5, Rl R A EAL R T 15%, 23
BRI I B0 55 1 RE Y, R 7 0 B O T B A K R
FH# 77,

AHIF 5T P ¥ s B J 429 Sr,Bis Tis016(m=5)5 BFO
HATHEE A, #l&H T SrBisFeTisOy (m=6, SBFTI)
B R, IR X A f v BEREAT IR 07

WisHER: 2017-07-20

2

1 = I

P VA - i (sol-gel) #i14% SBFTI Mg &,
4 % T2 W SCHR[7,8]

% FH 42 [E Novocontrol 2 & Concept80 5 #5141 . FH.
Pill 2%, 7F 1 Hz~1 MHz #2830 B 4 58 SBFTI
W) 5 P 4 A P R s SR 3 ] e S AR A FT 11 E4980A
R 2 LCP AR AN, 5 TC 7H 2 A8 388 K 2 () e i A FEL ) 3t
R4, 1£ 20 Hz~2 MHz SZ G HE N, I& SBFTI M
R ~500 “C 3 A RS . AU BT LA K s i
HFE,

2 HR5HE

2.1 SBFTi $kEB[ENERTEBESFY

] 1 /2 SBFTI 2k s Py i i =i N A B £ e
A BIRFE (tand) BEATER (f) AB{b ik, WAIZE N
100 Hz~1 MHz. M EHE H, 7RI N Fri]
%1 SBFTI M &M/ B OB A R (<9%) , Sil%e
FeE T . B T T, e BRI IR/, tand R 1K,
HAME AT & Maxwell-Wagner 451 53 CIE 57 (175 £k 41
o o b f FARFEARCD, XFEZRMTHE f FHa,
HLI AR, BT I S e T R TR R B8 e 1Y
A BB, EFTLR ARG E A SBFTI FI& M tand
£ 0.01~0.038 . [d], LA & PR -

EEWH: ERAMRREES (51272142) ; \WEE SRR BRI (J15LA05)
1EHET: TR, 4, 1985 44k, fit, #Hil, WFEK%IARMERE, WA Frd 250022, E-mail: wanglingxu@163.com



< 416 - WA & EMEE TR

4T %

-—
300 o 1009
DDDDDDD DDDDDDDDDDD[}DD
00

250 10.06

200 l... ....I 0.03
o ®
150} e00es _.“"...
|

0.00

tans

100
10

2 3 6

10° 10° 10
fiHz

10

Bl 1 SBFTI &= T & F tano B f 424k th 2%
Fig.1 Frequency dependence of dielectric constant & and loss

tand of SBFTi ceramic at room temperature

2.2 SBFTi $kEBEERNNIRIEFEE

2 Jy SBFTi #k M & AEA A2 () T A HH
B (e HAHBE (tand) BHIREE (T) A8k,
MR R LA B SBFTI P % At 2k - I Fe A A2 1 35 R
(EHEEE) 76 300 CLA L, FmF Sk HoE
SBTi Mg % 5 B 1 283 ¢, X F 3 2l T SBFTI
PEA LT SBTi WM& AABRK MM, KAE
o oL - IR Pl AR AR B B 2 3R S, B S LR P
2.

2 /LA H, 5 SBTi MM, SBFTI Fg&
(1) Jo L U T 87 Ui B X ) AR AR A R, LI 0 0 R g 4
RIS, FFE URECER A 1 A RRAE

35
3.0t

520}

X
=15t

tano

100 200 300 400 500
T°C
K2 AESRET SBFTI By &)/ i i
Fig.2 Temperature dependence of dielectric constant & (a) and

loss tano (b) at different frequencies of SBFTi ceramic

MR R, SBFTI e ZEAH =4 1 ALB Az L2 1) SBTI
Wiz, Fe* R Tit N A% SEUR 5 R Mk, T2k
TDX B, B AT A AR R AN R AR ], AR
AR Y5 P Fh R P 2 A8 IR B X A ), 5 5 L e A AR
2K 1 [ A A W TP R R — B e,

H A& IE 5 1 BL -4 M e 4

1.1 _([@-T) (1)
g Zgrmé'z
XA, em AN HEEEHWIERE: o0 NMHEBMIREEE: »
HNYREL R B T N JE LR E o y=1 WA IEH kLA, y=2
I R 58 A SR R FELAA, Ty AT 1R 2 DR, AR
Z SRR FLAR

ST 2 H 1 MHZ AR R 1 e, -T il 28 5% B2 (1) £ 40 7
T(grm)<T<T(2/38rm)WiV‘]i&ﬁtjﬂﬁ’ w3 fros, W
FH In(Le,— Uem) M IN(T—T) 2L X R, =137,
Bk E B gk B fk, X5 R A& .

2.3 SBFTIi $kHMEERZ AN

Bl 4a Jy SBFTI & MAZHBEDTIE G -
200~480 ‘C, WHAMHE: 20 Hz~2 MHz) , [HpTihLk
N—BOERHUL RS WK 4 TLLEH, FEE
AR IR F T v, SBFTI WS 14 2 W0 FE BEL 8 T ik S
X2 T BE & IR R T A, BT R R R AN IS Bl
ﬁﬁ‘ﬁ[lo’lno

B —HER 2, B M R AT R T
WA AT 2 E R, RS EEY 22K R N:

M™* = jZ *C,w (2)
X, CoMEZSHE. il (2) HH155] SBFTI /4
B HEBLHE I (M7 KFEPUE S (-2 B f)
ARt Ze 0 & 4b, 4c FioR. BULEH, F—EET,
SBFTi P B P BELF70 R F ASE K50 i 408 o A9 32 AR AL R AN A —
A TRV 2" o 5275 18] LA H Ak 3 R B8 21 i

& &

rm

15 20 25 30 35 40 45 50
In(T-T, )/K

K3 1 MHz F SBFTi M &1 In(Uer— Uerm)-In(T — To) BL & 1 £5
Fig.3 Fitting curve of In(1/er—1/erm) vs In(T—Ty) for SBFTI

ceramic at 1 MHz



w1

- 417 -

. 20°C b

= 370°C
20F o a00°C
430°C
v 460°C
15 480°C
G
‘:c_>|
X Lor Z1%10° Q
N
|
056\
0.0 - -

0.0 1.0

Z'1X10*Q

15

2.0

00
10 10° 10° 10° 10
12 m 2007C v 310°C 400°C
10t L et
e 480°C
8t
X
41
2F
0 : . . ,
10° 10 10° 10° 10°
fIHz

4 SBFTI P8 AS Al B N A2 it BT 8 S BE 50 B2 #0270 PR B HRE 15 M E 3 2 A8 44 it 45
Fig.4 AC impedance spectra (a) and frequency dependence of —Z" (b) and M" (c) of SBFTi ceramic at different temperatures

B8 J5LFE F) T 5 2 78 3571 11 O 0 1 5 R 30, 3 e
A5 2 W] SBFTI B %6 0 #7770 R -2 IR U820, it 5
PP R R — B

AR R, BB (M) B E
PRI (T ™ e 1K 5 5 0 8 0 5 5 o 7
C % ZN:

M7 e = =2 (3)

2C

Rif, CoNEAMA. Bt (3) WAEIMALME C bl
M e PR T A5 (A0, 401 5 BT

P 5 B, BT, SBFTI M Ak
B /N, 7 350 CHHE A B K. [yl bt bt
P P AT S T JEE BT, P70 4 R LA TR,
T3SV T R R TIOR3

o /X
/ N\

40}
|
38} o N\

/ L]

CIX 10" pF

36 e

34 o

2 1 1 1 1 1 1 1

200 250 300 350 400 450 500
T/°C

K5 A iEOE S SBFTI & 178 C B IR S A4k ith 28

Fig.5 Capacitance variation derived from M"n. of SBFTI

ceramic with different temperatures

MG PR R A B R E R, JRAER A,
SBFTi P % (1 H 8 BRI T @k .
2.4 SBFTI $tHEENZRBSE

Kl 6 A AR E T SBFTI M & A2 i L 5 F (o)
BESA (f) K. WLVE W, RERUKE, AT
SBFTi F&H) o0 LA SHNZETC R 00 KA R
B X6 B2 AR AR 2 BRI w,, HHIEE H, o, B
JEE B T R 1) = RS B, BT UL, BRI R oac
LB TC RS B B Ko b TR, TEAR I, o
F YT 554 A T IR, o T 3 BRI
TR S 1tk 1 pn ey,

H 6 7] LUF H, 20 Hz SR I, SBFTI P % (1) H
SEEREA N, F, BATATLLH 20 Hz FHiS
(A8 Ui L 2 U R AR B2 oo

Eﬂ;

10°
10"
Al 75W/
€ 10 /
%
®" 10° . 250°C
280°C
- » 310°C
107 F « 430°C - 340°C
« 460°C « 370°C
5 ) ) . .+ 480°C  400°C
10 2 3 4 5 6
10 10 10 10 10
f/lHz

Kl 6 ANFRE T SBFTI P& 1058 i i 5 2 B AR AR 1k
Fig.6  Frequency dependence of o, conductivity for SBFTi

ceramic at different temperatures



<418 + WA & EMEE TR

4T %

E,=0.60 eV

13 14 15 16 17 18 19 20
TYX10°K*

Kl 7 SBFTi g% Inow. 5 T KRS 2k

Fig.7 Fitting curve for Inoq. and T ** of SBFTi ceramic

K 7 4 SBFTi F 4 Inog. 5 T PR A A L. W]
DU H 0 2 RIFIIREC R, T RBTAE B ST A
X, WL A 15 3 SBFTI Mg & 78 200~480 C il
JE Y6 BB PN R TR B EL=0.6 eV. AR T 45 H b &
HAR S AT I 2 A B T A 0.7 eVIPARTIT . [N K
Wi, %2408 SBFTI M & I £ Za i+

3 &£ ip

1) SBFTi W&EEERTH A BEFEHRIE R
L 000 2 A PR, A HL R BB 0 R AR A OG R
& Maxwell-Wagner 5 8 5F B7 (1) 28 40 R0, H 82k i
- WG R A U B R TE ) IR RE DX TR), B M R ROk
MR REAE, HARAER AN, B, BB BN
A E

2) SBFTi Wi & () % W H B LA 505 B R BURRALE
MERM AR EERETREMNER, &
200~480 CimEyEHE N, HH FEIEREN 0.6 eV, Wt
BT & S SBFTI FE R £ IR T -

&3 3k
[1] Lu Wangping(/ ™), Zhu Jun(’& %8), Hui Rong(# %) et

References

al. Journal of Functional Materials(Zh fit £ %F)[J], 2003, 34(5):

562
[2] White G S, Raynes A S, Vaudin M D et al. J Am Ceram Soc[J],
1994, 77(10): 2603

[3] Zhao Ying(#&* %), Zhao Keliang(4 % i), Kou Yujuan(it &
48) et al. Electronic Science &Technology (F T Fl2 4% AR)[J],
2015, 2(1): 18
[4] James A R, Bhimasankaram T. Mod Phys Lett[J], 1988, 12(19):
785
[5] Do D, Kim J W, Kim S S et al. Integrated Ferroelectrics[J],
2009, 105(1): 66
[6] Almodovar N S, Portelles J. J Appl Phys[J], 2007, 102(12):
124 105
[7] Fan Suhua(3 % ), Guo Xiaodong(¥5 %), Zhang Fengqing
(3K 3 JX) et al. Rare Metal Materials and Engineering (74 4
JE AR5 TR)[I], 2015, 44(S1): 5
[8] Guo Xiaodong (k% 4<), Zhang Fengqing(ik 3 FX), Wang Cui-
juan(F#145) et al. Rare Metal Materials and Engineering (#
B4 B RS T[], 2015, 44(S1): 9
[9] Huo S X, Yuan S L, Qiu Y et al. Mater Lett[J], 2012, 68: 8
[10] Guo Xiaodong(5{i%4<). Thesis for Master (i 4 32)[D].
Jinan: Shangdong Jianzhu University, 2016

[11] Srinivas K, James A R. J Appl Phys[J], 1999, 86(7): 3885

[12] Zhang Zengping(ik 1 F), Lu Wangping(/ M “¥), Chen

Xiaobing(F%/£2). Journal of Yangzhou University (471 K
222 3R)[J], 2005, 8(2): 28

[13] Suarez D Y, Reaney | M, Lee W E. J Mater Res[J], 2001,
16(11): 3139

[14] Wang W, Shan D, Sun J B et al. J Appl Phys[J], 2008, 103(4):
044 102

[15] Gao X S, Chen XY, Yin J et al. J Mater Sci[J], 2000, 35(21):
5421

[16] Ananta S, Thomas N W. J Eur Ceram Soc[J], 1999, 19(2):
155

[17] Sinclair D C, West A R. J Mater Sci[J], 1994, 29(23): 6061

[18] Ramana E V, Suryanarayana S V, Sankaram T B. Materials
Research Bulletin[J], 2006, 41(6): 1077

[19] Nayak P, Mohapatra S R, Kumar P et al. Ceramics
International[J], 2015, 41(8): 9361

[20] Ihrig H, Hennings D. Phys Rev B[J], 1978, 17(12): 4593

[21] Chen Jianguo(}4 %k [E]). Thesis for Doctorate(f# + 12 3)[D].
Shanghai: Shanghai University, 2010

[22] Ang C, Yu Z, Cross L E. Phys Rev BJ[J], 2000, 62(1): 228


http://kns.cnki.net/KCMS/detail/detail.aspx?dbcode=CJFQ&dbname=CJFD2003&filename=GNCL200305030&uid=WEEvREcwSlJHSldRa1FhcEE0NXdoZ1FyZyt0Mk9LTlc2ZEFGQmZHR1BkOD0=$
http://onlinelibrary.wiley.com/doi/10.1111/j.1151-2916.1994.tb04649.x/full
http://kns.cnki.net/KCMS/detail/detail.aspx?dbcode=CJFQ&dbname=CJFDLAST2015&filename=DKJS201501004&uid=WEEvREcwSlJHSldRa1FhcEE0NXdoZ1FyZyt0Mk9LTlc2ZEFGQmZHR1BkOD0=$
http://www.tandfonline.com/doi/full/10.1080/10584580903139792
http://aip.scitation.org/doi/10.1063/1.2824898
http://kns.cnki.net/KCMS/detail/detail.aspx?filename=cose2015s1002&dbname=CJFD&dbcode=CJFQ
http://kns.cnki.net/KCMS/detail/detail.aspx?filename=cose2015s1003&dbname=CJFD&dbcode=CJFQ
http://www.sciencedirect.com/science/article/pii/S0167577X11011116
http://aip.scitation.org/doi/10.1063/1.371304
http://kns.cnki.net/KCMS/detail/detail.aspx?dbcode=CJFQ&dbname=CJFD2005&filename=YZDZ200502007&v=MTQ3NjFEZlBkTEc0SHRUTXJZOUZZNFI4ZVgxTHV4WVM3RGgxVDNxVHJXTTFGckNVUkwyZllPZHNGaURsVmJ6QVA=
http://kns.cnki.net/KCMS/detail/detail.aspx?dbcode=CJFQ&dbname=CJFD2005&filename=YZDZ200502007&v=MTQ3NjFEZlBkTEc0SHRUTXJZOUZZNFI4ZVgxTHV4WVM3RGgxVDNxVHJXTTFGckNVUkwyZllPZHNGaURsVmJ6QVA=
https://www.cambridge.org/core/journals/journal-of-materials-research/article/relation-between-tolerance-factor-and-tc-in-aurivillius-compounds/38BC657DD25E98C4ED7474A837992592
https://link.springer.com/article/10.1023/A%3A1004815416774
http://www.sciencedirect.com/science/article/pii/S0955221998001940
https://www.sciencedirect.com/science/article/pii/S0025540805004228#!
http://www.sciencedirect.com/science/article/pii/S0025540805004228
http://www.sciencedirect.com/science/article/pii/S0025540805004228
http://www.sciencedirect.com/science/article/pii/S0272884215007269
http://www.sciencedirect.com/science/article/pii/S0272884215007269

W 1 FEFLEELE: SroBisFeTisOx FE& I/ FVERERT 7T + 419 -

Dielectric Properties of Sr,BisFeTisO,; Ceramic
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Abstract: Sr,BisFeTisO,; (SBFTi) ceramic was prepared by a sol-gel method. The dielectric constant-temperatures from room temperature
to 500 C, AC impedance and AC conductivity of SBFTi ceramic were tested and analyzed. The results show that SBFTi ceramic exhibits
high dielectric constant, good frequency stability and high Curie temperature compared with Sr;BisTisO1 (SBTi) ceramic and it also
exhibits the characteristics of diffuse ferroelectrics. The electrical structure of SBFTi ceramics is relatively uniform and the macro
resistance, which is attributed to the grain shows a negative coefficient characteristic with temperature. The activation energy for
conductivity is 0.6 eV and the oxygen vacancy is the main carrier of the SBFTi ceramic at 200~480 C.
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