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FHT§HYF Guinter RAAVIKE T SR BRE B E K PbB, T, O 1 SrBi,Ti, O #)
X SR A NTH AR (Co K,), AW T 4 BAT 1.134 19 88§ 76 K AT MH H BRfE
. BIMBERRR, B B62,m(C), AMEENX HREREEN
PbBi,Ti,O,5: @ =5.4314, 6 =75.4594, c = 41.364; Z = 4; D, = 7.9868/cm’,
StBi,Ti,Oys: a=75.4284, 6 =5.4384, ¢ = 40.944; Z = 4; D, = 7.447g/cm’,
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Hp A {38 Bi, Pb, Ba, Sr, Ca &8 F; BfUFE Ti, Nb, Ta, WEE T3 m X 1—5_(B,0,)*
A E , (An-1B,Osme)’™ AR ESH®RE E.

PbBi,Ti,O15 1 SrBisTi,Os B & HEREW B BAEPHN—K, Hm =14, BIIWRAELE
HRH—E (BLO)™ MMUERES AWK [Bi(Pb, Sr)TiOp]*” TEBA MM, X
Rk B8 Y PbBigTi,Oy A1 SrBiyTisO BT B AR , MPEH BT BIA: a =54374,c =
4135KA545=54204, c = 40.95A, X HEMRITHMIBERNER, EHIRX HE0K
TS BERREE R < (JCPDS) L RIKEI™,

- K

PbBi,Ti,Os A1 SrBiyTiOs RHHEBBEMEITI R NARAERE FERASE
> 99 % YL F A ERST HT 4ESF BY BiOs, SrCOs, TiO, I PbO, fRIERE A HKIABER S TR
S & B RO T AR EOR AR R, B 15 NN, R A8, B TE, DUIT -
em™? FEJJHEBR S 7E 850°C, 2 /NGR4T HEAT AR IBRE s RSB H 2 24 /N ERBE RN
B, PL2T - em™ #KERRNER 20—25mm REAEE ; 5578 B PR M R 3 3R vh be
Bk, %I PbBiTi,O; F1 StBiuTiO KEHIBERIREL 4> B £ % 1100°C (1 /NE) Fi1 1200°C
(1 /NE),
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P X 5148 B DU E AR RRUBHLAN AT S OUK B 7T 9 853E. 38 Bunn ERPUS R ARIE
THFEirk. MUEREBENELZI, —§& 2, k IBERENTTH LN 0BG R EE
RN, NEENFREA —ENME, REBNEAERRR (¢, s +08E). 1R
BESHERLEVBRSBAEHBE, BEe<b, Wi, , RENFFENEER R R
el B, A A BT HSNERR RIS EF. BHERRREfTHBRER
AT TRE LT A RN S AE R B & E. MEHM A FmEE, A
HEREREREAERE. WNEMNETTHERRK A6 NEREE, BREKIGE
B i E AL B R A, 2 20 UEREEE S £ 0.01° I, APEEBEREN
TiAr2 e, DL s S A s FiH LRl 4 > 1.10 A OB B Al AR S TE I BE ™,
BT EHOR duse SRMNEREREER NSNS ITEH R duea (EELE, DIBERER
BTSRRI IEHR. X PbBiTi,Op I SrBiy,TisOs BRIIHNFEIR T 4 > 1.13 A By 88 7176 &

HTFXHMLEDN e, 6 BB 0, 6 ZEBET FHANE, % PbBLTLO:s,
ENERERADEWHE £, 2 RNERN (BkD, (kA H—HANELE., HEKUE
T XL NERAIREE , RGP o, & Z{H 00284, *F SrBuTiOn, ZEHERLR
X R ARRERAB A F, AT ONE 4, k RREILIK &, k HEINFTHEE S E,
BRAENRLEENE BB ETTA, o, 5 2/ Y 0.0104,
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B1 PbBi,TiO, (FE) # ScBi,Ti,0,s (FE)H Guinier
XHERAMNERAD KRB EREU BREL)
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PbBi,TiO;s F1 SrBiTiOs BFIELR Eg\, S Y Bs2m(CR), HAEBEEE. Hhr
BT Z KX SHRBREE D, 45814

PbBi,TijO;5: @ =5.431A,56="5459R, c=4136A3 Z = 4; D, = 7.986g/cm®,

StBi,TiOs: a=5428A&,b=5438A,c=40.94A3Z =4; D, = 7.447g/cm?,
EAIRBR X HRITHBEFITE L. BT SBuTLOs —BHINTH BH, (DA, &
AERREREIAB AT, SV F BRI K duwu $ a = 54338, c = 40944
T,
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%1 PbBi,Ti,O;s 1 SrBLTLO:s RIKYE X $TERFTH IR
PbBi,Ti,0,, SrBi,T1,0,5
dpen(A) /1, (hkD) dywu(R) | dmen(L) /I, (hkD) g R)
20.7 0.2 002 20.68 20.5 4 002 20.47
10.3 3 004 10.34 10.2 5 004 10.24
6.88 6 006 6.893 6.82 7 006 6.823
5.17 16 008 5.170 5.12 15 008 5.118
4.54 0.5 105 4.540 4.53 0.5 105 4.527
4.14 11 00, 10 4.136 4.09 13 00, 10 4.094
3.83 25 33! 3.834 3.82 21 111 3.825
3.71 3 113 3.708 3.70 3 113 3.698
3.49 2 115 3.491 3.48 3 115 3.478
3.45 1 00, 12 3.447 3.41 1 00, 12 3.412
3.225 6 117 3.226 3.21 8 117 3.211
5.955 100 {00, 14 2.954 2.935 100 119 2.935
’ 119 2.951 2.920 2 00, 14 2.924
2.730 19 020 2.730
2.715 19 200 2.716 2.720 39 200 2.717
2.690 1 11, 11 2.690 2.675 0.3 11, 11 2.673
2.640 0.5 024 2.639
2.626 0.5 204 2.626 2.627 1 204 2.626
2.585 3 00, 16 2.585 2.560 4 00, 16 2.559
2.538 1 026 2.538
2.528 1 206 2.527 2.524 3 206 2.524
2.453 1 11, 13 2.453 2.437 3 11, 13 2.436
2.430 0.2 210 2,431
212 2.415 2.415 0.1 212 2.413
2.415 2 {
028 2.414
2.405 3 208 2.404 2.399 5 208 2.399
2.368 0.5 214 2.367 2.365 0.2 214 2.364
2.339 0.5 125 2.339 2.329 0.5 125 2.329
2.300 y {oo, 18 2.298 2.275 4 00, 18 2.274
216 2.293
2.278 12 02, 10 2.278
2.270 12 20, 10 2.270 2.265 25 20, 10 2.261
2.242 2 11, 15 2.242 2.225 3 11, 15 2.225
2.135 0.5 {02, 12 2.1398
20, 12 2.1330 2.125 1 20, 12 2.1251
2.068 2 00, 20 2.0680 2.048 3 00, 20 2.0470
2.057 3 11, 17 2.0567 2.041 3. 11, 17 2.0105
2.002 ) {02, 14 2.0048
20, 14 1.9992 1.991 3 20, 14 1.9903
1.926 19 220 1.9251 1.921 27 220 1.9209
1.895 s {11, 19 1.8949 1.888 0.2 224 1.8879
224 1.8926 1.880 8 11, 19 1.8793
1.880 0.1 00, 22 1.8800
1 874B 3 {02, 16 1.8769 1562 . {20, 16 {1.8§26
20, 16 1.8723 00, 22 1.8609
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# 1 (&
PbBi,Ti,0,, StBi 11,0,
duza(A) 1/, Chki) dygu(A) | dwpu(X) 1/1, (hRD) | dym(RY
1.854 0.8 226 1.8541 1.850 0.5 226 1.8490
1.816 0.1 12, 15 1.8148
1.804 228 1.8041 1.799 3 228 1.7983
1.768 0.2 305 1.7685 1.767 0.2 305 1.7683
02, 18 1.7578
1.755 16 20, 18 1.7541 1.744 15 20, 18 1.7439
11, 21 1.7534 1740 3 {zz, 10 1.7390
1.745 3 22, 10 1.7453 11, 21 1.7385
1.723 3 00, 21 1.7233 1.717 6 311 1.7166
J16 3 038 1.7165 4 1.7058
! 8 1.705 1 {00’ 2 7
1.705 0.4 313 1.7051 313 1.7046
1.638 0.4 135 1.6890 1.681 135 1.6514
1.680 0.8 22, 12 1.6807 1.675 0.5 22, 12 1.6738
1.656 1 137 1.6562
317 1.6500 1.648 3 317 1.6484
1.648B 2 02, 20 1.6483
20, 20 1.6452 1.635 20, 20 1.6348
1.630 1 11, 23 1.6293 1.615B 0.3 11, 23 1.6151
139 1.6153
1.615 13 {
22, 14 1.6129 319 1.6072
1.606 28 {
1.610 14 319 1.6095 22, 14 1.6055
13, 11 1.5682
1.565 0.3 {
31, 11 1.5628 1.560 0.2 31, 11 1.5599
02, 22 1.5483
1.545 2 20, 22 1.5457 22, 16 1.5362
1.535 3 {
22, 16 1.5440 20, 22 1.5352
1.521 3 11, 25 1.5200 1.505 4 1, 25 1.506 ¢
1.479 0.3 03, 16 1.4782
1476 q {22, 18 1.4756 1.467 8 22, 18 1.4675
: 10, 27 1.4743 1.460 0.1 10, 27 1.4605
31, 15 1.4583 1.454 0.3 31, 15 1.4540
1.4578 1 02, 24 1.4572
20, 24 1.4551 1.444 0.3 20, 24 1.4446
1.424 5 11, 27 1.4233 1.410 4 11, 27 1.4104
1.410 2 22, 20 1.4091 22, 20 1.4007
13, 17 1.4074 1.399 3
1.406B 1 { ’
31, 17 1.4035 31, 17 1.3986
02, 26 1.3744
1.374B 0.1 { ’
20, 26 1.3726 20, 26 1.3603
1364 , { 040 1.3647 13608 p
32, 13 1.3632 32, 13 1.3593
1.358 3 400 1.3578 400 1.3582
044 1.3530
13, 19 1.3522
1.3508 3
31, 19 1.3487
404 1.3462 1.346 3 404 1.3464
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# 1 (B
PbBi,Ti,0,s SrBi,Ti,0,;
. duza(&) /1, ) dyxa(L) | dmeu(&) 1/1, (BRD | dymu(R)
046 1.3388
1.338 1 {
11, 29 1.3374 1.339 0.2 23, 14 1.3395
30, 21 1.3328 30, 21 1.
1.332 0.1 { ? 1.326 0.5 { 0, 2 3268
406 1.3322 11, 29 1.3251
1.320 0.5 048 1.3195
412 1.3149 1.3148 0.3 412 1.3150
1.314 0.5 { y { -3
408 1.3132 408 1.3128
02, 28 1.2991
13, 21 1.2978 40, 10 1.2892
1.298B 2 20, 28 1.2976 1.290 3 31, 21 1.2890
04, 10 1.2960 20, 28 1.2875
10, 31 1.2957 1.283 1 10, 31 1.2833
1.292 0.5 00, 32 1.2925
1284 . {22, 24 1.2840 1.280 0.2 { 331 1.2799
331 1.2828 00, 32 1.2794
1.278 0.1 333 1.2779
1.269 0.1 335 1.2652
40, 12 1.2633
23, 18 1.2629
1.262 0.4
21, 28 1.2624 21, 28 1.2528
11, 31 1.2606 1.252 0.5
1.254 0.2 337 1.2541 |} 337 1.2509
1.245 0.4 13, 23 1.2450 1.236 0.1 13, 23 1.2362
1.236 5 339 1.2361 | 1.233 6 339 1.2327
240 1.2194 | 1.215 5 240 1.2149
00, 34 1.2165 1.205 0.1 00, 34 1.2041
1.218B 5
420 1.2157
33, 11 1.2146
1.207 0.1 04, 16 1.2069
1.202 0.2 40, 16 1.2020 1.200 0.2 40, 16 1.1997
13, 25 1.1941 ' .
1.193 2 {
31, 25 1.1918 1.186 2 31, 25 1.1854
1.186 0.2 248 1.1868 |
1.183 0.2 428 1.1834 1.182 0.4 428 1.1820
1.173 3 04, 18 1.1734 '
1.169 4 40, 18 1.1689 | 1.165 5 40, 18 1.1661
13, 27 1.1455
1.144 3 { ’
31, 27 1.1434 1.137 4 31, 27 1.1369
1.135 0.8 33, 17 1.1351

W, 54 %EHE L

ST &4 ERERIL SN 45 9, Auivillius®™'™, Subbarao™!, Hcmanmzamet 23l &
JARDTHE, AR R R ZEEE 14/ mmm, RERRR,ZSEE F2rm, B, 5K
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Y PbBiTiOx, SrBiuTiOys [FEMMES BMHFELIL A BaBLTiOs, BENUTRE,
Z2AIEE 14/ mmmB0, MANGRE , XBARREERN. MEEANERRER F2mm i
HARM, M 1 AR AT RRNEE R B AR (AD) BN A T & B A WIS . A
—RFITL , (105),(210),(214),(125),(305) , (038 ERF SHIFTH KM A+1 = 2n,
XSO LE AT %A, PbBiLTiOs 1 SrBiTuOs NET Bb2im(CY) 22[HEE.  _iRME
BRI T X R A HE T MR REREX 2 e, 6 BIE/NE B (5/a = 1.007 F1
1.002) S E T @A,

Newnham #M9%t—, =\ 2R W — R L AWM RIASRINIE , IEH T E 8 IE
RER, AR B2cb (FRELW) T 42am (BEESHR). XE5AERMER. H
T 18 o > b, FTLUMBRBES WEHE A 421am(CE),

£ £ X ®

[1] E. C. Subbarao, J. Phys. Chem. Solids, 23(1962), 665; J. Amer. Ceram. Soc., 45(1962), 166;

J. Chem. Phys., 34(1961), 695.
2] S. E. Cumming and L. B. Cross, J. Appl. Phys., 39(1968), 2268.

[8] S.E. Cummins, Proc. IEEE, 55(1967), 1536.

ARG MEEE v Zba=y -7 37 *,4[ 8 ](1973),9.

8. Tkegami and I. Veda, Japan. J. Appl. Phys., 13(1974), 1572.

I. A. Cmonenckuii, B. A. Hcynos u A. M. Arpanosckas, Pu3. réep. Teaa, 1(1959), 169; 3 (1961).

895,

[7] W. T. Vcmaunsane, Has. AH CCCP, 24(1960), 1198.

[8] L. G. Berry, Ed, ‘‘Powder Diffraction File Alphabetical Index’’, (1977), Joint Committee om
Powder Diffraction Standerds.

[9] WBHER.HAMW, FRE.

— T
S O
[ -

[10] B. Auriviltius, drkiv fir Kemi, 1(1949), 463, 499; 2(1950), 519; 5(1953), 39.

[11] B. Aurivillius and P, H. Fang, Phys. Rev., 126(1962), 893.

[12] W. T. Hcemannsape u dp., Kpucrarioepapusn, 8 (1963), 852; 12(1967), 468.

[13] W. T. Hcmaunsape u ®. A. Mupuuum, Hss. AH CCCP (Heope. marep.), 3(1967), 2121.

[14] R. E. Newnham, R. W. Wolfe, M. I. Kay, et al., Solid State Commun., 7(1969), 1797; Ferro-

electrics, 3(1971), 1, 17; Mater. Res Bull, 6(1971), 1029; 8(1973), 1183,



1496 9 i} iR 29 &

3

of Bb2m (C3).

X-RAY POWDER DIFFRACTION STUDY OF MIXED BISMUTH
OXIDE FERROELECTRICS WITH LAYER TYPE STRUCTURE
PbBi, Ti,O; AND SrBi,Ti, O,

Guo CHANG-LIN WU Yu-Qin

(Shanghai Institute of Ceramics, Academia Sinica)

ABSTRACT

The X-ray powder diffraction patterns of mixed bismuth oxide ferroeleetries with
layer type structure PDbBi,TiiO;s and SrBiTiO:; were obtained with a counter dif-
fractometer and a Guinier focusing camera using Cu K. radiation. The detail indexed
powder diffraction data of 88 and 76 diffraction lines of which d value are larger than
1.13 A were given. The ecrystals belong to the orthorhombic system with a space group
The lattice parameters and density calculated from X-ray measure-

ments are:

PbBiTiOis:0 = 5.4314, b = 5.4594,¢c = 41.36A;Z = 4, D, = 7.986g/cm’.
SrBi,Ti,05;0 = 5.428A, b = 5.4384, ¢ = 40.94A;Z = 4; D, = 7.447g/cm’.



