%49 % o552 10
2020 4 2 A

BAEEEMBSIE
RARE METAL MATERIALS AND ENGINEERING

Vol.49, No.2
February 2020

BiFeO;-BaTiOs;-LaFeO; =T % $x £ 8 & #31
Bl & K 1 ge

ke 2, A R MR, a4 VP, ok &', e
(1. RALK2, 07 ILFH 110819)
2. RIER¥ZFEEME, Wik B2 066004)
(3. WAL A TS R D RE A R G R, Tl B R 066004)

# E. RWEAMEHIE T 1-x(0.71BiFe05-0.29BaTiO;)-xLaFeO; (x=0.0, 0.1, 0.2, 0.3, 0.4, 0.5) = 022k PEBg &4 kL, IF
WL T LaFeOs Frim X P G MIAH G5 M) . OM AL, 22 PERE I B RS A PERE RS . S L0, BTl W38 O Bp — 45 4K
U454, AN BH LaFeOs & 5 (AN, £1BEAG 45 WA AR o BT 19 B 2 ok RO 3950, SR 0t R (K0 SO0 T 30, B 28 KB LaFeOs
ER M BAE N BAR LaFeOs MMMALE— @ B LR T IR MA BB, MaH R, x=0.1 W AEFREIE &
Wi, HIRHERIA R T B/ME, 75 107~10° AJem® BUEGL, I HAZ S0 R AL IR P RGN & R AL awe 23K
Fd KM, 239024 0.45 pC/em® A1 132.21 mV/em-Oe (120 kHz). Kk, 55 0.71BiFe0;-0.29BaTiOs M A LL, #sin/b &

LaFeOs AJ A7E — 7 #5138 I B 2 f0 2k vl 1R R i R 5 TR E

K. YRR, MWAL, B rRe; RIS
REESES: TQ174.7576 THRFRIRAD: A

XEHS: 1002-185X(2020)02-0520-06

Z R VEA R A I B A Bk L AR G, AS(HBE
T AR N R A, i L B A e e e A,
V4 A 5 PS5 N F A A B 8 A5 T LR AEAS R R R AL R
R R K, BT L2 N T B Re a1,
WP AEE s, RN, Bl RSl
BiFeOs H A7 my 2k v J LR B (Te=1123 K)FH J Bk ik
JE IR B (Tn=583 K), J& H i fE % il T~ ME— [\ I 2 A
R FE RN P A S R PE AR 2 AR, RARK
(i AT 52070, AR, BiFeOs f -4 B 18 V0 i 4
il & 73 2 I &Rl Al s JF FLARLE il b 45 I IR %
SER, RIS TN SEES KA, X
Sy IV AT, 0 AR OK R L, BRI BR T
HNH. W9 EoR, ¥ BiFeOs 5 Hifth 4BO; RA5EKH™
TR IE R s A v] AAE — 8 Bt B b oSk e O LIRS K 1
fr 81

BiFeO;-BaTiO; 14 % th T £ 5k F g &1, Jf
HBEAE BiFeO; & IIANIR], [ 5 1A 1) 46 b 45 K A2 A%
U2 R 2 3 T RIS . AR AR R B
SR I M R ARk F R s e A1 Lk i 0
XSS . hF La¥ 7S B & ol i 4%

Yfs HER: 2019-02-23
E&WmB: HxA®/EERSE (51972048)

i, £ BiFeO; F1#B2% La B T H O T AT
BTN R, LTI AR e RE L
PR R REMERE, B0 Yuan 25 AUPHE I AE BiFeO;
(AP A% 15%00) La*", R8I . RETEGE
BRI S FUILIER B 2% 15% 0 La’ W38 T 2k
R, S8 BiFeO; 2% A I 1 JiE 45 # (1) R
8. UtAh LaFeOs A& HAT RUF I RERHEREVE, H)g
IR JE ik 467 C .o ML, LaFeOs nJ LR 2% 5 Hh & %5
IE BiFeOs-BaTiO; A R PY, A7 B M kL1 ik R 75
PEGE. 2R BTk, ARSI AR TN O 708 A ) AR
fit b, W 51N 3 4170 LaFeOs, 4% 1—x(0.71BiFeO;-
0.29BaTiOs)-xLaFeOs (x= 0.1, 0.2, 0.3, 0.4, 0.5)=Jt%
BRYEMRL, JEBEST LaFeOs & B0 MBI PIAR S50« Tl
ML ZR L F 22 1 e R RS 5 T 1 S i

1 % &I

K JH [ AR v % 1-x(0.71BiFe05-0.29BaTiO;)-
xLaFeOs (x=0.0, 0.1, 0.2, 0.3, 0.4, 0.5) P&t k. H T
AME ER NG R ER, ERCEH I 5% 11
Bi JG% . HCLA A fb el ST, FB. A

eI TREHE, 2, 1982 4R/, L, MR, RILKFHENIREESMESERE, Wik 2525 066004, HiE: 0335-8053004,

E-mail: xyaaa2005@163.com



%2 ]

JKIEHEST: BiFeO;-BaTiOs-LaFeO; —Ju2 Bk LM BEA RN )2 S P fiE +521 -

TR RO RN J5URE,  fefb it = e R S, T
NI A BRI BR S G, LUK SEE R, 180
r/min [EREEHCR, BREE 6 ho K5 ar KA TR0 BE, 78
700~800 ‘C F ke, 73] 1-x(0.71BiFe0s-0.29BaTiO;)-
xLaFeOs My M Lo SR J5 K TiUse I ok At s, 3 0,
AR 5% 88 CHE0E, A&k, i 166 um
(90 H) i f5, KT H e 0 7730, Kk ek s i B B
A 10 mm WEJEFEM. RHS R, KR
WIAE 900~975 'C N e JF ORI 2 h, SRS REIVR A, 13
F| 1-x(0.71BiFe05-0.29BaTiO;)-xLaFeOs P &k i -
KH HASH 2% (1) Smart Lab % X 5 2k #7951
(XRD) Z3HrRES AR AL, R4 1FE A Cu 4B,
B 24 0.154 06 nm, B HLH 45 kV. & HLUL 200 mA,
FARGESE 50/min. T i BT 56K A HE K V) P RS
JIT FHASCES g Mg - 4T 22 1 ML RS (AL-104) KA
KB EMM . 5 [E ZEISS SUPRA-55 7437 K 541
i BB (SEMD LSRR S I ROW AL 2L, M AT
BE R S S AL B 60 s. KB TR
B, B5WmEMRK, I 500 C T4 30 min,
IR b R, B S R AT R A Rt RS S e
o, A Agilent 28 &1t E4991A 545 BT 43 #r A )
TS TE ST A B RO AR . MR HLIA
K H] KEITHLEY i#ftHiit (6517B) #EATINR. R %
Radiant 2 & 42 7% ) Multiferroic 42k 20 A 43 R
BRIl 2 . SR FH 00 R H 1 B DA R e A
B RE AN A R ARG PR A R B ) IR
KA N HE 16 KA/m (200 Oe), PR HZ 1~120 kHz.

2 HRSWR

2.1 ¥HE4E R

N T e R IRE, {E 900~975 C R X AEAN4L4r
FESEAT RS, FE0H 19 B0 B AL 21T XRD AR
HPEREINR . LL x=0.4 94155 i), H XRD & 0% F1H
A2 W 1 FroR . ARAE AAH >, Bk M e AH R B
MR, #5E x=0.4 BRI gsEE N 975 C. K
fAE R x=0.01 x=0.1. x=0.2. x=0.3. x=0.5 B4
JE TR IR 2 9254 9504 925, 950, 975 C. fELL
Ja BT R, AR U B, iR RE Ak U I R A e 4

Kl 2 & 1-x(0.71BiFe05-0.29BaTiO;)-xLaFeO; [ &
1] XRD K. 1 2 iTLLEH, EILA LaFeO; &
A& AW BAER AT, BTl & I B B4 B B 1
[l 14 . B LaFeOs & 5 (3G I, B % I il A4 45 1
AAHAR o D T L M G A AT S 0 ) AR Ak A, TR
44°~47°, 55°~58°Z [HJHHAT JR g, Wil 3 s

x=04 a
n L 1 N 975 C
=3

:i | (1 L, 90T

.E D
= A L e 925‘_(:'
i l i [} [N 90 €

20 30 40 50 60 70
20/(°)
0.6 =04 b
“= 04}

nC-cm
o o
=S

T

% —900C

04 B —925°C

Polarization/|
&
3]
T

| 950 C
—06L —975°C

-2 -8 -4 0 4 8§ 12
Electric Filed/kV-cm”

Bl 1 0.6(0.71BiFe0;-0.29BaTiO5)-0.4LaFeO; Wi % 7 A ] 48 45
T RE R ) XRD P8 A A 7 ] 2

Fig.1 XRD patterns (a) and Hysteresis loops (b) of 0.6(0.71BiFeOs-
0.29BaTiO3)-0.4LaFeOs; ceramic sintered at different

temperatures
) o x=05 |
5 . | N L x=04
<
_} \ ||| x=03
g
2 x=02
=
S
i\ l x=0.1
, L x=0.0

20 30 40 50 60 70
20/(°)

2 1-x(0.71BiFe03-0.29BaTiOs)-xLaFeO; i % ) XRD &%
Fig.2 XRD patterns of 1-x(0.71BiFe03-0.29BaTiOs)-xLaFeO;

K 3 afLLEH, B LaFeOs & & AN,
44°~47°4b [1)(200) FL U5 T T 43 24 4 (002) (200) XU,
55°~58°4b (2 11) FL UG I B 43 4 4 (112) (211) XU,
fi VA B x=0 IS 1R 25 7 AHE W 3 A2 S IEASAH . IRl Bl
# LaFeO; F MBI, 4 7 L Ba® (142 0.135 nm)



° 522

My @A RS TR

49 %

(002)~ (200) a 112 211) b
/: N\ x=0.5 =0.5

x=0.4 =04

//\ x=0.3 x=0.3

Intensity/a.u
i
(=1
S}
=
} %
S E

2000 21 :
coof | N )

47 55 56 57 58
20/(°) 20/(°)

Kl 3 1-x(0.71BiFe03-0.29BaTiO;)-xLaFeOs Fi % (1) = i 18 15
XRD i
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Preparation and Properties of Multiferroic BiFeO;-BaTiO;-LaFeO3; Ceramics

Zhang Xiaoyan'*?, Du Qiang"?, Zhao Xiaonan?, Li Jinsheng'*”, Zhang Min', Qi Xiwei'*?
(1. Northeastern University, Shenyang 110819, China)
(2. Northeastern University at Qinhuangdao Branch, Qinhuangdao 066004, China)
(3. Key Laboratory of Dielectric and Electrolyte Functional Material, Hebei Province, Qinhuangdao 066004, China)

Abstract: A series of multiferroic ceramics 1-x(0.71BiFe03-0.29BaTiOs)-xLaFeO; (x=0.0, 0.1, 0.2, 0.3, 0.4, 0.5) were synthesized by
solid state reaction. The effects of LaFeO; content in 0.71BiFe03-0.29BaTiO; system on phase, microstructure, electric and
magnetoelectric properties were investigated. The results show that all the ceramics form a single phase perovskite structure, and structural
phase transition occurs with the increase of LaFeOs;. The ceramics show good microscopic appearance. The grain sizes are uniform and
decrease obviously with increasing the LaFeOs;, which acts as an inhibitor for grain growth. The dielectric constants decrease with the
doping of LaFeOs. The ceramic of x=0.1 exhibits low leakage current density J with the value around 107~10® A/cm®. With the increase of
LaFeOs, the remnant polarization and the magnetoelectric coefficient avg of the ceramics attain the maximum at x=0.1, with the value of
Pr=0.45 uC/cm’ and app=132.21 mV/cm-Oe, respectively. These results suggest that the ferroelectricity properties and ferromagnetism
effect can be improved simultaneously by adding suitable LaFeOs.

Key words: multiferroic ceramics; microstructure; electric properties; magnetoelectric effect
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