F1TH H4H X OO OB % # Vol. 17, No. 4
20024 7 B Journal of Inorganic Materials Jul., 2002

X #LHS: 1000-324X(2002)04-0822-05

Bay 65S10.35Ti0; B & £ £ BY ) & R AR 45 MR 5T

o XV RERV EEXL 2

(1. P EAFHBMLATAT, & & KF 830011 2. & FAHR KX FF LM A
#IR, AT 610054)

W E. RABE -BERILEHET Bag.esSro.ssTiOs ¥z, #ﬂ)ﬁﬁ?ﬁ%%&#ﬁﬁ%:&ﬁ
TERMBS, AT RO, HE5EANETERBHEMETT B
LWEREY, KBH Bao.esSro.asTiOs MEBREH, HERBENREREREHBER
TERKIBEREAR, 4517 900 f11310°C 5 AT LAKB SRR R F7E Lpm LINAIBIE; M RRE
B, BB AR R B R K, WA R R BR A

x @ H: KRBYOME, MERLS, BEK - B, Sak

DESES: TN XBREFRSB: A

1 5]

AT, MR EREER R KBRS, MRS aHELZ
FFTE. B5M BST MENBRERE —MEE 14000C £4, S RE )G fhf R~ iE
HAE 10pm P b, BEEREAMERTE/MEESE, WOFHETESEEE., BREF
BRBRREEGRESFHEHRERGEAKRER, TEEERL. TBEMHRI/ERSA, 4
%R R T T LA B B M AR bR A A s AR 12 (Ba,Sr)TiO; M9 2 — F ik B A B A 28 41
B, @M MG aERME, EVAEEEEZ EousEssias /gy
}i3%, Kinoshita % (3 | Bell % 1 f1 Arlt % ] £ A B> %4 BaTiOs M B4 KR A B8k
B SO R #E4T T 3T, Rhim % OB § 4 TR E B SI AN B 45 3678 T 2.2~ 10um
9 Bag.esSro.35Ti0; P HEM, FF A IBH AR B/, AR o o 300 W8 (H 1R BE PR AR, AR
BXER. ZT/EMEMBERE - BEAEHEMEMBBERE TZBRX—WE, X8
FHRBT SRR lum LU T B BagesSrossTiOs BB K, BIRUK T H S BieE o
WTHEFESRERTZHEMXR, FE5ERHNSFTELEITT HLE.

2 xiEIFIE

1545 T8 & M Bag.esSrossTiO; BIEHER : RS T4 BaCO3 . SrCO3 . TiOy 4E
FEM, BRMEHBIESRE, WA ZEERE 10h, 7 1100°C 2 47 FEB LR 2h, KB PHERE
i B R EE R #10mmx 10mm AR, {F FH LR 45 T R 1 1410°C 245 2h, AR E R
5°C/min , FKBGEES.

BRI 2001-06-17, W B/ KA M BRI : 2001-08-17
fegfifr: B X (1967-), H, #L, BHER.

op




4 3 B 3 %: BacesSro.ssTiOs BRI B & R A BB 5 823

VERE - BERE YA RL Bag.esSro.as TiOs kA4 : R A48 ZE YN (Ba(CH3CO0),)
Z 4R (Sr(CH3C00),) K4kFR T Mg (Ti(OCsHo)a) MRl WEFIRAIKZER, ZBE, # N
& ZBEPIER (CHsCOCH,COCH3) , RAIVERE - B8 T2 3K78 Bag.esSro.3sTiOs BEE, RA&T
ZWBIE 1 iR, X Bag.esSro.asTiOs BERE, i F Tk 40 FE A9 77 ¥ 7€ 900°C 4L ¥E 0.5h, &
Bag 65Sr0.35 Ti03 #H 4. K& M AL ¢10mmx10mm #E4k, {F BRI He4E 89 4 ¥ 7 1310°C
Fe45 0.5h, FFEREE R 15°C/min, REMWEHG. _

PLEmERSERESEMITY, MEX AR 0.1mm B, FEH & Ag &%,
FHFT A B RERI M. Bao.esSro.ss TiOs M & 41K 48 46 WM B9 M & R B H 2% M18X B4 47
A, ¥k ik B K /B Scherrer 7 f8 . D=K\/(Bcosh) #£18, R 7 K 4 scherrer # %k (0.89) ,
AN X &K, B AT EET (FWHM). (f f HP4194A HHHTAHK X E 25°C X4
BHR9or B E RO A R R TR, W B IRE B Y 1kHz, B R £ (P-E) B 6
R ] HP54522A Rk 2%, X Sawyer-Tower 8 #&#E1T0 3, i 8 K 100V, S % 500Hz ,
B R 0°C.

Ba (0Ac) Ti (OCHs) 4

Sr(0Ac):
v v | @
HAC Alcohol |

lMixing, stirring l
Water b
Acetylacetone Hydrolysis f h ,

Intensity / (au)

[ BST sol | » o & o
249(°)
l Drying
Amorphous solid B 2 ARREILERER Bao.esSro.ssTiOs #iik
BST gel XRD %%
Fig. 2 XRD pattern of Bao.e55r0.35TiO3 pow-
B 1 B - BEEEE BST M TERE der prepared by different processing

Fig. 1 Flow chart of BST powder prepared (a) Microwave sintering; (b) Conventional sinter-

by sol-gel process ing

3 HR5ITH

B RBRITEIR, KRB - BB L2008 40 4 75 &5 7] LA 7E K8 BE [& X BST A8
&R ER RN, SEaRE. EREETIE—RMELE 110000 U LA BT L RS
eF° A, HRORLH R HER7E 100nm B b, A& TAER B &5 T2 1100°C 4842 2h 4R, T BST
Bk, HRRR T4y 320nm. TR A sol-gel TZ |4 BST $EiE, ABMMBES M TE#T
M4bE, 7E 900°C {EiR 30min E LR LERSHY M (H 2). 2EHHENE, RABEK
- BB BB R S T LB R BB A S BORL R <7 50nm MEE (B 3) ,  HARGEMEH & Y i ik
B—IHER (R L) XEHTHE BBERYE” METHFVH BETRREEX, B
TR TEREE. FHRE &7 ERF N e E o B R E T ST 1,



824 PRI R R S ¢ 17 %

AT MR & RIBERE, EMERNEREEL2KK, MEHERS LZARH. HEkam
AR T R R o 7 RS 5 B9 AR AL T W iR, (R BE T, TR e {5 AB0R 1A 4 4 R R
B AR B R BE KR P AR

xR 1 ERATFEIZ & KE BagesSro.ssTiOs ¥k 45
Table 1 Properties of Bag ¢5Sro.35TiO3 powders prepared by different processing

ol e Prets Calcine Calcine Particle
g temperature/°C time/h size/nm
s e 1100 2.0 320
conventional sintering
MS Sol-Gel method, 900 0.5 45

microwave sintering

B AH A B KRR B A fk, &t 1% 4t
PG T2 pedh, ALK IR BEE F #E 1400°C
ZAh, BRBRHRK, —M7E 15um 24
HER. A TTAEF MR SRR gk
G, BEFEEMRE, 23REE, BF
5 N AE 1310°C £t 25min B4R E £
&, FREEMERERIES TR E
B AR R T RERE] 1um DAY (3R 2). 4

e : - « XHT R AR B TR E R B
3 BT A (BaSr)TiOs By Hy SEM HUt, WEHATLLAIR, BiBbess

-
o
-
-
>
3
v
><
=
Sk
3
o
|
-
o
~
re!
3
~
o

K50L8582

TEM £ & PR R RTE L E MRS K — 1R
Fig. 3 TEM photograph of (Ba,Sr)TiO3 pow- K. WMBEREHERWEBRFER WEEXNE

der prepared by microwave sitering

KA, XE

B P S

B 4 AEITZH &M SEM B
Fig.4 SEM photographs of the samples prepared by different processing
(a) 1#; (b) 2#; (c) 3#

BT 08 0 AR BT . B I A B R R B Y B BE A B A A k8], 3 AT AN R
TERBRF AT FERTRSEESNS, W7 Rk



4 Eﬁ *ﬁ X: %= Bao.655r0.35TiO3 F@%HHB‘J%’J%&{H&%EE% 825

F2 FRAIEZEHEHMEHERSELER
Table 2 Properties of the samples prepared by different processing

Sample Powder Sintering processing Density/g-cm™®  Grain size/pm € tand
1# MS l\f;iro‘”éa‘;; i;’:fl‘::;‘sg 5.40 038 3702 0.0374
o# MS 1\14;%0%&‘2’; i:ﬁ:sg 5.38 4.2 3652 0.0387
3# cs Cf:;’;“é“;‘;gl il“r:f::s‘g 5.31 18 3688  0.0231
245 T AR 25°C, 1kHz 3
FUETHEEHRENEREEFHEZR 2t 3#

6. NFArLEE, RABE - BEIEM
T b2 48 T 73K 18 1) Bag.e5S10.35 TiO3 F8
EMNTEEREEMREEMEERK,

EramEEFHEETK R4S
7 M 093X — i R 0B 55 K5 40 1B K B N R
NEFXR. AR BEHEZHNRE R
(F 5) oA R B, kA 40 1k X4 418

[y
Y

o

Q
N
T

Polarizatiory uc *cm?

Al et s
B S R UL 2 T SO, B B W8S 420246810
FiL 37 900 A A A B B 4 A 0 W E o Electric field/kV +cm
. A58 — B BIBL, ¥ 5 AT B 5 BB 0°C &M THANES
it Fig. 5 P-E hysteresis loops of the samples at 0°C
4 ik

R BB - BEBE B SR PR 4 T2 W LA K K &A% Bao.esSro 35 TiOs ¥k iy & BUIB B, 48
5 AU TE], ZE 900°C B LIRS AIAR 50nm BB b, (R Bk RS Pl B e 4 T AT L
T 1310°CRE K, MBRTTUREE 1um A, XFHEEMEH S BREREETEHE
BB RREEWRER RN RN SR AR ENNENEX. A
RX—EWILEH, EE#E—STHRMET.

L BN

[1] Lee B W, Auh K H. J. Mater. Res., 1995, 10 (6): 1483-1487.

(2] 43k, BRERX, % (Zeng Hua-Rong, et al). TiHL#1 8 %¥4R (Journal Inorganic Materials), 1999, 14
(1): 101-107.

3] Kinoshita K, Yamaji A. J. Appl. Phys., 1976, 47 (1): 371-373.

(4] Bell A J, Moulson A J, Cross L E. Ferroelectrics, 1984, 54: 147-150.

[5] Arlt G, Hennings D, With G de. J. Appl. Phys., 1985, 58 (4): 1619-1625.

(6] Rhim S M, Hong S, et al. J. Am. Ceram. Soc., 2000, 83 (5): 1145-1148.



826 X O OH OB ¥ R 17 %

Preparation of Fine Ceramic Bagg;Sr;35TiO3 Materials and Their

Dielectric Properties

YANG Wen!2, CHANG Ai-Min!?, ZHUANG Jian-Wen!, YANG Bang-Chao?

(1. Xinjiang Institute of Physics,Chinese Academy of Sciences, Urumqi 830011, China; 2. University of
Electronic Science and Technology of China, Chengdu 610054, China)

Abstract: Bag.s55r0.35TiO3 materials were prepared by sol-gel processing and microwave sinter-
ing, their dielectric properties were studied and compared with the same compositional material
prepared by conventional processing. The results show that the synthetic temperature of the BST
powder can be reduced from 1100°Cto 900°C, and the BST ceramic with fine grain (~ 1um) can be
obtained by microwave sintering at 1310°C for 25 minutes. With the decreasing of grain size, the
relative dielectric constant of the samples changes slightly and the dielectric loss reduces greatly.
The decrease of dielectric loss is attributed to the presence of an internal stress in the fine-grained

BST ceramics.
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