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Large Cation

a) Cubic Perovskite Structure
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b) GdFeO3 Type Structure (Orthorhombic Lattice)
after Geller & Wood 35)

Fig.1.1 Perovskite and Perovskite-Like Structure
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Table 1:1. Lattice Constants ®f the Brownmillerite Phases,
CaZFeZOS, SrZFe205 and BaZFeZOS'

orthorhombic lattice

compound ao(ﬁ) bo(z) CO(K) auther
CazFeZOSb) 5,600 14,795 5.438 Yamamura
5.559 14.771 5,429 Colvilleuz)
5,64 14,68 5.39 Bertaut39)
SrzFeZO5 c) 5,666 15,632 5,522 Yamamura
d) 5,671 15.59 5.528 Mi§Chesney et al.
1
Ba,Fe, O, d) 5.83 16. 38 5,54 MacCheaney et al,
2°7275 22)
Remarks:
a) Space group: Pcmn(D%g)-

b) Annealed in air,
¢) Annealed in vacuum( 10 “mmHg),
Q
d) Annealed at 1400 € in air and quenched, or annealed

in COZ-—H2 atmosphére,

— 13—



Table 1-2 X-Ray Diffraction Data,:f'-ofrCaZFezo5

and Sr,Fe,0

27 C2%ge
Ca2F6205 SrZFe205
8=5.600 A a=5,666 A
b=14.795z { B=15.632K CoKa radiation
c=5,4138 K c=5,522 K (Fe filter)
CazFe205 SrZFeZO§
hkl dobs. dcalec. I/Imax | ‘dobs. deale. | I/Imax,
020 7.430 7 .396 16 7.8182
110 5.255 5.237 6 5.365 5.327 2
101 3.904 3.901 10 3,964 3,954 9
111 3.766 | 3.772 4 }3.835 3.8 34 } )
130 }3.697 3.701 } 20 3.836
ok4o 3.698 3.912 3.909 3
121 3,414 3.451 L 3.534 3.529 L
131 3.062 3.059 12 3.150 -
200 2.800 2.800 37 2.833 2.833 26
002 2.719 | 2.719 51 2,736 2,761 13
141 2,685 2.684 100 2.778 2,780 |100
150 } 2.617 2,616 } m 2.736 (002) 2,738 ?
220 2.619 2,662 2,664 2
022 2,554 | 2,552 4 2.599 2.603 | -
201 2,485 | 2,489 b 2,515 2.521 2
060 2,470 | 2,465 3 2,604 2.606 2
211 2.452 | 2,455 3 | 2.488 2,488 3
102 2,446 —_— 2,482 -
112 —_— 2.413 —_— 2.451 -
032 2.381 — 2.439 2,440 2
221 2,355 | 20359 } y | 2.395 2,399 2
151 2.357 2.453 -
122 2,322 2,322 3 2.370 2,366 2
240 2.233 | 2.232 6 2.291 2.294 11
231 2.218 | 2,222 3 ' 2,269 | —
132 2.190 2.191 8 2.255 2,241 9
042 2.191 2.255
161 2,083 2,084 16 2.175 2.176 12
241 2.061 2,065 n ‘ 2,118 | —
142 2,040 —_— 2,094 2.095 2

— (4 ——




(Continued)

hkl dobs. deale, dobs, decalc. | I/Imax, |
052 2,003 2,002 ?2.077 2,070 } —
170 1.9791 | 1.9772 : 2.078 2
202 1.9509 | 1.9516 1.9775 1.9772 22
212 1.9401 | 1.9345 }1.9515 (080) 1.9616 } o
251 | 1.9029 | 1,9058 (broad) 1.9625
222 } 1.8845 | 1.8860 g | 1-9178 (260) | 1.9168 &
152 1.8853 ' }1.9515 1.9440 } 5
171 1.8583 _ B 1.9449
310 1.8488 | 1.8522 |\ 14 1.8750 2
260 (broad) 1.8507 1.9178 (222) 1,9180 6
080 1.8496 1.9515 1.9546 8
062 1.8247 | 1.8261 D 1.,8942 1.8951 | I
2732 1.8145 | 1.8147 4 1.8515 1.8487 2
301 1.7650 | — 1.7862 1.7870 | 2
311 } 1.7516 | 17534 } 3 1.7754(330) | 1.7754% | 2
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Table 1.3 The Relation between ionic Raddi and Coordination Numberu5>.

fon valence coordination number
5 6 7 8 9 10 12

Ba | 1II 1.3  |1.39 1.42 1.47 | 1,52 1.60
Ca II 1,00 | 1.07 1.12 | 1.18 | 1.28 | 1.35
B1 III [0.99 | 1.02 1.11 (1.28)
La 111 1.045%) 1,10 1.18 | 1.20 | 1.28 | 1.32
St 11 1,15%) | 1.21 1.25 1.32 | 1.40%
Y ITI 0.90%) 1.015 | 1.10 (1.30)
In 111 0.8002)| 0.923 (1.18)

Angstrom Unit
Le)

a) Revisedi Values, after Shannon & Prewitt,
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Fig. 3.1 D.T.,A. Curve of ZSrCO§+Fe203 Mixtures.
a) SrCOB: Merck'’s Reagent

b) SrCOB: Mitsuwa’s Heagent
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Heating Rate: 10 C/min. in Air
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Fig, 3.2 X-Ray Diffraction Patterns of the Product after D.T.A.

a) Mitsuwa's Beagent Was Used as SrCOB-
b) Merck’s Reagent Was Used as SrCOB.
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Table 4,1

Lattice Constants and Chemical Anslysis in the

System Sr

1_xYxFe03_8 Annealed 1in Air.
comp.(x) lat;i?i)conSt' Fe4+/total Fe(%) vacancy(d)
0.0 3.866 62,0 0.190
0.03 3.870 59 .4 0.188
0.07 3.875 56.7 0.197
0.10 3.880 54,6 0.177
0.15 3.874 51.1 0.170
0,20 3.870 52.0 0.140
0.25 3.868 52,3 0.114
0.30 3.865 — —
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Table 4.2 Density and Compositiom in the System Srl—xYxFeOB-B Annealed

at 1150 C in Air.

_com§§2§§i§§(x> Pobs.(g/CMB) Pcalc.(g/°m3) composition

0.0 5.124 5.406 STy, 904702 14

0.03 5.131 54393 (814 gg2¥0,03/Fe02 , p14

0.07 5,147 5.368 (Sr0.855Y0.07)F602'?28

0.10 54338 5.358 (815, 893%0,10'F¢02,816

0.15 5.355 _ 5.389 tSrO.839YO.15)Fe02.819

0.20 5.267 5.421 (8r,290%0.119" (Fe0.919%0.0817%2.840
0.25 5.191 5. bk (574 H10%0.107) (&0, 857Y0.143) %2 876
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Table 43 The Solid State Reactions in the System

Annealed in Air,

Srl—xLaxFeOB—S

%g?p' temp. time structure remarks
1000°C hnr cubic perovskite
1100°C 8hr (a=3.8%34)
0,10 o
1000°C “hr cubice perovskite
o
1100°C 8hr (a=3,880 A)
1200°C 5hr
1000°C bnr e Ty LaFeo,(226)
1100°C 8hr LaFe0 . (trace) (00k) , £024)
________ 3 lines
[+}
6.20 1000°¢€ “nr cubic perovskite
1100°C 8hr (a=3.8984)
1200°C 8hr
1000°C lnr °ub?° peggvftite LaFe05(220)
o a=3,8804) (oo4),T024)
1100°C 8hr + LaFer( trace) lines
Q
0.30 1000°¢ “nr cubic perovskite
1100°C 8hr (a=3.8908)
1200°C 8hr
° L cubicr perovgkite LaFe0r(022)
1000°¢ hr (a=3.8824) 202) (2 20024
1100°C 8hr + LaFeO3 lines
040 . 1000°¢C “hr cubic perovskite
1100°C 8hr (a=3.881R)
1200°C 8hr
1000°C bnr cubic perovskite
0.50 1100°C | 6.5nr (a=3.886K)
1200°C 8hr * LaFeO,
cubic perovskite
- 1000°C 5hr (a=5.92 58)
* 1200°C 12hr T LaFeO3
1000°C Shr LaFeong%ge§3type) pseudo cubic
a“" . 7 -_—2
c=7,863R
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Table 4,4 The Solid State Reactions in the System Sr,__Bi _FeO
-X X

Annealed in Air, 3-8
c?§§. temperature | time structure remarks
o . black, broad
800 ¢ Shr inhomogeneous phase lines
(mainly cubic perovskite)
0.10
(¢}
800 C Shr cubic perovskite
o]
1100 C Shr (a,=3.8864)
[¢]
800 C Shr cubic perovskite
Q
0.20 1100°¢C 6hr (a,=3.9138)
° inhomogeneous phase
800 C 7hr (mainly cubic
0.30 | perovskite)
Q
g00 C Shr cubic perovskite splitting of
° - (211) 1ine,
1000 C 7hr (2,=3.9398) {black
o}
0.40 900°C 3hr cubic perovggite black
1100 C 8hr (2,=3.9364)
o}
900 C Lhr cubic perovikite brown
(a,=3,945A)
O.5O [}
900 C 4nhr cubic perovskite
o
(8,=3.9434) black
° 5 cubic perovskite
[o]
G000 C hr (a,=3.9474) brown
0.60 :
[+]
900 C bnr cubic perovskite splitting of
= a (210) and (211)
(80=3.9494) lines, black
o cublic perovskite
0,70 00 C hr © brown
7 ’ ° (8,=3.951A)
1.00 750°C Ly hex. perovskite BiZOg’FeZOB
mixed phase
{da¥k purple
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Fig, 4.6 Lattice Constants in the System Srl-xBixFeOB;B Annealed in Air,
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Table 4.5 The lLattice Constants in the System

Srl—xlaneoj-S Annealed in Alr.
composition lattice constants
(x) ao(R)
0.0 3,866
0.02 3.872
0.05 3.895
0.08 3.90k4
0.10 3.902
0.15 3.903
0.20 3.903
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Fig., 5.1 X-Ray Diffractiom Paterns fOor the System Sry_ Y FeO, ¢

Annealed in Vacuum (CoKa Radiation with Fe Filter)
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Table 5,1

. Lattice Constants and Unit VolumeS in the System Srl_XYXFe03_5

Annealed in Vacuum.

cubic perovskite

brownmillerite structure

unit vol,

comp.(X) | structure or YFeO, type structure (&}
a. ( 2a.)(A) a,(8) |7 bo(a) co(A) | cubic | orth.

0.0 5.666 15.632 5.522 61.138
0.03 e 5.647 15,614 5.523 — 60.872
0.07 3.895(5.508) 5.634 15,605 5.520 59.097 | 60.664
0.10 3.890(5.501) 5.630 15.597 5.516 58,863 60,546
0.15 3.887(5.498) A 58,746

0,20 3.887(5.497) brownmillerite structure 58,714 —_—
0.25 3.882(5,490) 58,501  —
0.30 3.881(5.489) YFeO., type structure 58,456 T
0.40 3.885(5.,494) 3 58.6% | ——
0.50 3.892(5.504) 5.298 5.589 7.623 58.955 | 56,430
0,60 3.895(5.508) 5.292 5.588 7.618 59.091 | 56,319
0,70 3.892(5,504) 5.292 5.588 7.618 58.955 | 56,319
0.80 3.892(5,504) 5.283 5.588 7.605 58.955 | 56,128
1.00 5.279 5.591 7.591 56,112
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Fig. 5.4 X-Ray Diffraction Patterns forthe System Sr
(CoKa Radiation with Fe Filter)

Annealed in Vacuum.
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Table 5.2 Lattice Constants and Unit Volumes in the System Srl_XLaxFe03_8
Annealed in Vacuum,. '

comp g:?igﬁgigovskite brownmillerite structure unit vol,|
(x) a, ( 2a,)(4) ao(R) b, (1) co(d) | (29
0.0 5.666 15.632 5.522 61.138
0.07 _— 5.645 15.635 5.531 61.020
0.10 —_— 5,643 15,646 5.533 61.063
0.15 _— 5.618 15,749 5.521 61.061
0.20 5.595 15,846 5.537 61,363
0.30 3.926(5,553) —_— 60.532
0.40 3.922(5,546) — _—_ e 60,310
0.50 3.920(5.543) —_— e —_— 60,246
0,60 3.918(5.541) — _— 60,158
0.80 3,924(5,549) 60,398
1.00 — 5.527 5.558 7.863 60.638




— ) —

LATTICE CONSTANT (A)

Cubic Perovskite(a-~axis)

15.9 ' ' ] l l
[ |
!
15.8}— !
l
) ’
15,7 =——0-2 :
!
o—0© ﬁ
15.§£: b-axis |

K | Unit Volume

5,65\~ |
C%Cl\ifaxis i
|
|
5,60 — :
|
I
|
|

l ! l f |

0.1 0.2 0.3 0.4 0.5 0.6 0.7

COMPOSITION,X IN Sty _

Fig., 5.5 The Lattice Constant: and Unit Volume: Changes

xLaxFeOB-B

Srl_XLaXFeOB_S Annealed in Vacuum.

in the System

61,5

61.0

60.0

(gz) JHNTOA LINN



BMeAMriFm.. src-—FErEz. LML d= 0200 bfin
555 AR ABIXx 447 =574 A gEEZL e p SHHTLT
A A=p0vreirEs S LHBAo Bito PHRME 2 L 2%
CRBEY ( pasdo Lliagomal 1A e # B £ 25T T 3

L=030Con hBo BRI T vn 22 H 4 BB T RE L4
BlLEficekhas. Rroc e s AR/ YH o BTREL 4. b. (R
B <. B2 R 2T IRE L T A e KBAL R
e LA ERFNE 0 SixTxFels5 Fc o BB c X ¥ < 5\&’.;. BT 5o

0.30 £ X £ 040 nRFTEH ¢RI ~NT 220 1 FHBRKERT S
I FREBEREABERY  ERI L TP <o caBmP RS <BEX
T La @HREFmeF> ¢B» T3 02123 ). BES 7 v38
ST . HMFoRBRAES o H>H BAEFEI 3o

.80 XL 10 AMRKBHCRIFTAB AR FHBEr o B
A < LaFels3 o BHT#EN —pBE s N3 Lo L LaTels ¢
LENDIZAAAL PEEOHT RIINRBREFL D R® . LaFel;
"rB-HTlgat. 2F ~vur284 FBraRStlro ¥ wE
Bepas, |

AP = 3 3B PENE Y o FH (wnit wolume ) o ik 3 Fig-5-5
ERIM i Lehsm. Yo EILRI L B s, lal@
%’%E’_m 8 1o [SRE AN EFh T |:3§§</)ru\ 0.07<% % 015 o BT
BE-BE<Ts). Xx=0203C ZAMM~&EI/IOL . 02052 £ 060
3TN, o bo<ATHEWHEM L. Xt kaTel3 ot n i<~

o 0

33)
72y - PR T RECE 2R B Ank.

bk, Coth L L. Z2FNB MRV 1 FfAo 2 hE Qabic £ T3
Aoth. = Corth. = (2 Qenic H & & boR = 4 Qoubkic
d\&—lﬁiy\“%éc



3.
BEF R E o Btk = & > cAREBICER OB M. XEE K Y
BT amRBEI 3 s>BWRE2HBIE TR, 0302 L0 bo T
NS DB R I I IR E R T HIDe LB LIER S, 02 X< 0.30
Baw obost oMb CRBAETCR MY >3 Y~ 7 4 b8
FU Fmr R4 LA RE B LaFel; a¥THm 2. vy <3
BE e, « wd, LR -2 A =020 830 L =060 T o wnl
volume o FEHFERIR S < HBE oZIL 1233 Larshndsy, £F
e . 0oL A oM XTI v LaFel3 JH aBAT8 ¢ 375 < &~
L3 LaFelO3s o B - e 2 b n 53¢ 3.

SV laxFel3-8 Fie b v € L EELENX L <A » J0K 1= & y FRE
BiCR §v FIENT ShaTaTels- §F e tbB § 3 ¢ . Ra & ¢ RiAL
U3, ThbLS, HEF ey T. 3018 Lo o BBBEH ~3- 7

Y2

YT - AP HEER ST . Ry ARy 4 A
KM T, Lol %o By cBBRr AoTiLe T a
B O bBIEX Y =&y 3 L. o cEERBLLIAENRL =
J¢3 ¥ YFeO3 53 0 K LaFe0s a7 HMaB b3, 2L FF T
PEWRFAIT>IT- 54 by FAauwsRAp 4 B RE L
Le S5 1R2F~voer2p i FMINVFII-VY T 74 FHERE
KTARE ., TRAER 4N s oA AT 0. La B%EF
TR oo &S T5 2 BANRER € T, Bitey RT3 E I B A,

_._76__



5- 4 FEFEK Srx BixFel3-§ R o FEER L

44 () 803« 2 BLl3 . /hTFeds iR o FAX o B4
5 700°C TR AFCIRIL RRALE S R EEWF ((~5x10 muty)
Z Jopo°c. SHTFEBENX L T= .

EPX 0 AR 0 SvxTxFeO03-8 % & & SrixlaxFeOs-5 52 7.
FCEX L R CEIAFTER AT i E2R v B e rEid 3, L
b1 % 0B, SrEZFVEHBESCTEIRS > REBET B IR,
Be HEEN B < oroncBE s MR I N3, 35
BE: ‘%b\%< T3e. BEEX o =0 . B m%‘ﬁ ('uonlom,ié,oxicm)
FEREE - L RE T3S R XFREMIC Y - > LEEEIET 2.

Fig 55bmx=0~080ck@omrsy >y »->4 FHER
Rz 3, L X=0102 (200) « (002). (240).(202)
DB RERFE LY T 3. X=0200 TR LT AR T
RH A FHBo ERKHF SN 77y >335 - 74 Lo B <
830 L L a2y >3 774 FiBaXBpAas i BARL <
N3. X=o3TRELF~B 2201 FfEa (foo). (110 ) .
(277) o B I~BH B HOFNG 503,

SHHBATHEX TR . 2 =030 oy i
EE R TR B e AL, hy, Mac Chesmay ot ol ' s EmWmE
EFCHERLER. X=030 ¢ 3) 2%k sEAB L. > 1 & Tlingo-
mak diadoraionr 1= 3 1o h3e@EBLTY A, Ly LEME
TR BAFTEN. ERESRPAR 1 E70 7% o BEBT <8I oo
T3 ce@e3wn - =

040 2 X 4 o0 cRBEERIFT N 2 H 4 FB-TrTy, L
Py, LoRBEORFTRDTEY o BL 2 vaporization 123 0T
AEaLr AL <. oY hiw la BFFca b ~om 2R



5.6

X-Ray Diffraction Patterns {for the System Srl_XBixFeOB_S
Annealed in Vacuum. (CoKq Radiation with Fe Filter)
= X=0,0 (Brownmillerite Structure)
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Table 5.3 Lattice Constants and Unit Volumes

in Vacuunm.

the System Srl_

xBixFeOB—S Annealed

cubic perovskite struct.

brownmillerite structure

unit volume

conp. (x) ao(2a,) (&) a, (k) bo (&) co(R) (23)
0.00 5.666  15.6%2  5.522 | 61,198
0.10 5,644 15,653 5,532 61.091
0.20 3.927 (5.553) 5.553 15.703  5.553 60.559
0.30 3.937 (5.567) ' 61.024
0.40 3.95%5 (5.579) 61,378
0,50 3.9%0 (5.572) 61.167
0,60 3,941 (5.574) 61,214
0.80 3.947 (5.582) 61,494
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Table 6,1

The Solid State Reaction in the System

CalfoxFeoj_S Annealed in Air,
comp,(x) tegperatuge time structure remarks
0.00 1st. 1000 C | /5Shr B.Ma(l)ao=5d6OOA ref.ao=5&559A
* ° b,=14.795 be=14.771
2nd, 1100 C 5hr 9;= 5483 42) c:= 5.427
o]
1st. 900 C Shr | B.M.(I)
[+] [ I
2nd., 1100 C | 18hr | B.M.(I)a,= 2.580A
; bo=14.717
0.05 c:= 5,426
o] (o]
3rd., 1200 C 7nr | B.M.(I)a,= 5.587A
bo=1 .623
o Co= 5.543
1st., 900 C 5hr | B.M.(I)+ YFeO new peaks at
(tracé)  |d=2.525, .
1+
0.10 2nd. 1100 C | 16nhr | B.M.(I) + YFeO 1.5984
(tracg)
[+] [+]
3rd. 1200 C 7hr | B.M.(I1)a,= 5.589A
b,=14.683
Co= 5.441
[+]
1st., 900 C 5hr }B.M.(I)
° + YFeO
2nd, 1100 C | 15hr *'B.M.?II)(trace)
[+ o
0.15 3rd, 1200 C | 14hr | B.M.(I)a,=5.551A |(101),(200),
. bo=14,900 [(202): line
co= 5.445 |broading
Q [»]
4th, 1250 C | 5hr [B.M.(I)a,= 5.5514
bo=14.,933
Co= 5.446
Q
lst. 900 C Shr }B.M.(I) )
° + YFeO (trace
2nd. 1100 C | 16nr "fB.M.?II)(trace)
[+] []
0.20 3rd. 1200 C | 14nr |B.M.(II)a,=11.1124
' b,=14.970
co= 5.414
¢} o
btn, 1250 C shr B.M.(II)aofll.OéoA a°B.M.(II)=
bo=14,941 X
c,= 5.433 °B.M.(I)
o ! 3
1st. 9OOOC 5hr B.M.(I)‘\‘YFeO3 equal quantity -
2nd. 1100 C | 18nr of both phase
QO (o]
0.25 3rd, 1200 C | 20hr | B.M.(II)a,=11.074A
+ bo=14,934
CoF 5-’4’30
YFeO3
(o] ] [+]
Lth, 1250 C |{14hr |B.M.(II)a,=11.060A |unknown peak;,
bo=14,916 |d=3.086,2.172A
Co= 5.426 |(very weak)

g8 —




(Continued)

comp.(x)| temperature | time structure remarks
1st. 900 C| 5hr | B.M.(II)a,=11.0454
2nd. 1100 C | 21nr | + 2°z1§'ﬁ§g
0.30 3rd. 1200 C YFeOB(trage) )
bth, 1250 C | 14nr | B.M.(II)a,=11.0454
bo=14.925
Co= 5.426
1st. 900 C| 6hr
0.40 2nd, 1100 C | 15hr | B.M.(II) YFe0
3rd, 125000 16hr
1st, 900?0 bhr YFe03a°=5.278K‘ equal Quantity“
0.50 | 2nd. 1100°C|23ar | + 0oZ3+327 of both phases
3rd. 1200 C | 13hr | B.M.(II)
1st. 1000 C | 8hr | YFeO. a,=5.281A
0.60 2nd. 1200 C | 16hr | + = 2oZ3+272
B.M.(II)(trace)
. 1st. 1ooo:c gnr | YFeO %°:§'§E§K
. 2nd. 1200 C t ooy
B.M.(I1)(trace)
1st. 1100 C | 12hr . R
1.00 | 2nd. 1150°C| 25nr | PS03 Bez2-270A el Be73.2000
3rd. 1300 C| 8hr co=7.591 co=7.603

# B,M,(I); Brownmillerite:structure(I)
##* B.M.(II); Brownmillerite structure(II)
“##® Tattice parameters were determined using CoKg radiation
with Fe filter, |



Fig, 6,1 X-Ray Diffraction Patterns in the System Ca

l-xYxFeOB-S

[2)

Annealed at 1200 1250 C in Aia

(CoKa Radiation with Fe Filter)
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Cal-xYxFeOB-S (Continued, II)
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Ca, _, Y Fel 3-8 (Continued, III)
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Fig, 6.2 ¥-Ray Diffraction Peak Intensity Changes in the
System Ca; Y FeO; 5 Annealed in Air.
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TEMPERATURE ( C)
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Fig. 6,3 Phase Diagram in the System'Cal_XYXFeOB_8
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Table 6.2 X-Ray Diffraction Data for the Ca, 75YO 25FeO
(Brownmillerite-II Type Structure) Annealed
o]
at 1250 C in Air.

3-5

dgps.  1/Imax, l/dzobs. l/dialc. k1
6.233 i 0.0257 0.0261 120
3.867 3 0.0669 0.0667 201
3,428 3 0.0851 0.0847 221
3.925 4 0.,0921 0.0916 320
2.765 33 0.1308 0.1309 Loo
2.713 Ll 0.1359 0.1359 002
2,686 2100 0.1386 0.1385 S 24)
2.554 6 0.1533 0.1538 022
2.457 4 0.1657 0.1649 Lo1
2,221 6 0.2027 0.2027 Lio
2.197 8 0.2072 0.2090 232

‘ 0.2053 431
2,003 6 0.2493 0.2499 332
1.937 32 0.2665 0.2668 Lo2
1.8690 13 0.2864 0.2867 271
1.8508 3 0.2919 0.2925 460
1.7431 2 0.3291 0,.3294 181
1.5812 12 0.4000 0.4000 561
1,5624 12 0.4097 0.4103 243
1.5460 6 0.,4184 0.4182 480
1.5384 8 0.4225 0.42132 082

remarks

1, CoKag radiation with Fe filter,

2. The lattice constant, 8,=11.0604, bo=14.9164,
co=5.426§.

3. Unkown peaks; d=3.086, 2.172A.



3eFE2zomd, THAS. 29923753 FrBRER B T,
bR REEDTMioBEELE s o NBERLE A in g, b
Baw L E BRI LT 0y (Fig-12) . sowB i KT
FoBF it > CEN, FloBIL BRI TI eI > TECE
HBehs cBEBand, 3 co AR » BoBs RET6I AT,
NBE RO B3I 27AT. NBF o BaFT ey A de Bn
. Fig. 64 = 1200°CIERX BN Ft o GHPX I:&siﬁ;ﬁhm_fkftz;i
CHAN. $M2d3 eI ¥y -Y A IBE e BB
BHEAHFM Iz T, oL T i, ohnid 480 o i <BR
ExMAb L cp i i3 EmMeHs tEMBe2 s, TR CEIN
Beho "Rehb3rRaBRIIBIR>TI ce pBEINAR, C
wh o FERE X SHE vo LEMEN SraMaFeO3-5 ( M= Y. Lo BL)
XofhE e -3 L T v,

=03022X213 BMILIINd > T . TFel3 o WKW 22X 1<
BTy (Fig 6:1) . 2=00 cHBo DR BESF L <15

X= 060 cBEMF EETA L. TFeO; =% 3 DI o 5 B< 7
3. L. BMIL o ¥l L=09%3%8 <ML Iz,

Chy o 1200°C BEREE o0 XIRBHITIVY - > 2FEK 1= & 3 &L
2%3 13 Fig. 6L RIrnTiXThd,

MEXGAMS ) o n3BE ~rE T mRARIEOSNR . oy o3
MEMR 2 v 3 BHEREA 2 aBEBITRIZLTTIARSE S
o, FaAR . coBIELEYCr bR b2 FRLT= 3
B2l N9 70274 Yo EBX K>y NI > &P LY Ay Y
YIY -3 BEF s A B oL Ern R BN d s T LR
IR I vy ERBR e LoIBERK L. LY Co 8RSy
kT3 FrE o FyovMItL T 2T AR 22244 F U BT 53
ruwrRT B,



6- 3 BRAFMEKX FerxTin0s3-8§ T1=b F sHAE L

CaCO3 . (1=X)fy Feu03 « xTe0, 0Bl 0 BRABREHF & 900°C . 1000%
ZIRE L =R 1100 ~ 1200 o BETHTEAFENL. ann
%Mmo& LB RS Ghkd e AT aBE XHEDN 217, <

o boaBEER L AR,

B o e. T BEECrol, Beet2 0. T
BERS < H3rrBt e L CREBBELYET S ) Rz, 3K,
1200 °C BEBKBHF cis T §FEny S e ¢ H8 e Loty
33 cBlhirrs, Cn &) RERBERH SR> nT .
1 T AFEN <3 roncEHtr B mEb3 oo
BE ok, ERESBWRG eI n. EHIEFBEQ
Co,xTxFels-5%Fa 2h BRee BB o. L d To BB HE3 12
hT. RNEE & . BARR SR 3@H N H53. BIFRR
FE, CHRERHARED S B TR E L Tadle 6.3 =2 2 »
TH3e 32 (20 THENX L EFT o XEEATINY - > 0 T2 EHEE
nis&mZH?&5h$iévMT;n%hBW&%ﬁ&hﬂﬁ
BLR > v g3,

X=005¢R87%Y >3y~ 4 FFERZEERT AN | —#
NI s AR EBE T )12 BUA & 7700 CHERBRA TR (241 ).
Ci181). (o072). (133). (262) BeroaofHnr -7 o0 BE. &5
=o(20t), (1571). (221). (212). (n3). (252) o & I3
TREAKT 2. BB L RC -7 @8I =0050 BT T H3
. c,mzﬁlwr’gmzy\“;c=o.2oakz-mﬁmz--‘§ﬁ_%:&»nzn 3 ( Fig
6-5), to W, 2rvrxy -7 4 S o Beydh o DA 4
BRI CaxTxTe03-3 F BT 3 799 >3 5 = % 2 F(I) Mo R

ME - T DB R EmF T hs, =l =13k 25H

7

—I1 00—



Table 6.3 The Solid State Reactions 1in the System

Cale

l-x

TixOB-S Annealed in Alr,

comp.(x)

temp.

time

structure of product

remarks

0.00

(<]
1100 C

5hr

brownmillerlte ., phase”
= 5,6004
b =15.795
c.= 5.438

ref 42)
5,5988
b 1& 75u
= 5,427

o
11200 C

©
11100 C 15hr

14nr

brownmillerite phase -

5.584
-14 798
= 5,542

brownmlllerite phase:
a.= 5.579%
b 14 789
= 5,423

brown

dark brown

)
1100 C

=]
1200 C

15nr

l4nr

Brownmillerite + X-phase
phase ‘o 5, 422A

brownmillerite

phase + X~phase

dark brown

black brown

©
1100 C

o
1200 C

15hr

14hr

brownmillerite
phase + X-phase

a,= 5. 584A ay,=5. L2uA
b,=14.818 bo=5.534
co- 5,43 ¢o=7.439

brownmillerite
phase + X-phase

as= 5. 584A a,=5. 432A
b 14 836 bo=5.526
5 432 cc“‘? 453

dark brown,
equal quantity
of both phases

black bfown
(202) ;broad

’ o
1100 C

o
1200 C

15hr

14nr

brownmillerite + X~-phase
phase
5 585A 8,=5, 429A
~14 838  bo=5.525
co— 5.429 co~7 Lss

brownmillerite
phase + X-phase
5 582A a o=5. 430A
—14 854 _5 525

c°~ 5,430 c°-7 Le1

dark brown

black brown

__107._




(cotinued)

[5]
1100 C 15hr gigggmillerite+ X-phase black brown
8.=5.5828 a,=5.429A
0.25 b 14 847 bo=5. 524
' . co= 5.429 00—7 Ls9
1200 ¢ 14;5hrfg£;:§miller1te+ X-phase black
a.,= 5.5824 a 0=5 436A
b,=14,860 ~5 526
co= 5.436 c =7 . 464
1100°C 22hr X-phase . . black brown
as=5.4334
bo=5.525
0.30 . co=7. 1462
1200 C |14.5nr| X-phase black
a o=5. 4434 unknown peaks;
—5 532 d=5,625, E 939
co=7.0462 1.9100
. 1100 C |18nr |X-phase (T CaTi04-phase|black
0.%0 1200 ¢ |40nr a°:§ 536 (trace)
c.=7.478
llOOQC 12hr X~-phase 0-1—CaT103-phase black brown
a°~§ 533A
0.50 co=7.567
1200 C [40nhr |cCaTio -phasifx-phase black
ao—5 400 a°—5 LLOA
bo=5.419 be=5.525
co=7.663 co=7.476
11000 C |14hr |caTiO.-phasg + X-phase black
Q
0.60 1200 C [40nr a°_g E%EA (trace)
co=7.670
1100°C | 7hr CaTioj-phazg black
0.80 ° 8,25 37 A
1200 C |38hr Bo=3 k59
co"‘? 653
1100 ¢ | 7hr CaTio, ref.32) .
° a,25.7 344 a,=5,381A
1200 C | 38nr bz=5.u’+0 b.=5. 443
Co=7 . 6l co=7.64k
white

* CoKa radiation (Fe filter)
*# X-phase;The new phase with the composition of

CaFe

0.70T%0,3093-5.
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X~-Ray Diffractionm Patterns in the System CaFe

Fig, 6.2

l_xTixos_S,Annealed I

(CoKa Radiation with Fe Filter)

at 1200 C in Air.
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CaFel_xTixOB_8 (Continued, II)
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Table 6.4 X-Ray Diffraction .Data for the CaFe

Annealed at 1200°C,in Air,

0.7740.3%3-5

dops. | 1/Imax. l/dibs. I/dialc. nkl
3.8738 7/ | 0.06664 0.06644 110
3.7299 b4 0.07188 0.07160 002
3.0991 5 0.10412 0,10428 012
{ 0.10536 102

2,7649 27 0.13081 0.,13072 020
2.7198 35 0.13518 0.13504 200
2.6928 | 1100 0.13791 0.13804 112
2,4988 7 0.16015 0.16110 030
2.4623 b | o0.16494 { 0.16772 210
0.,16448 120

2,2705 7 |0.29398 { 0.19486 103
0.19387 013

2.2209 5 0.20274 0.20232 022
2.1905 5 0.20680 0.20664 202
1.9387 32 0.26606 0.26576 220
1.8676 13 0.28671 0.38366 221
1.8478 L 0.29288 0.29177 023
1.8306 4 0.29841 0,29612 203
1.6522 5 0.36633 0.36572 032
1,6311 4 0.37587 0. 37544 002
1.5812 15 0.39997 0.39948 132
1.56473 12 0.40866 0.40812 312
1.5441 ” 0.41943 f 0,41712 024
0. 42144 204

kR

¥* 9% 5

o] o]
lattice constant;orhtorhombic, a,=5.443A, b,=5.5324,

c°=7.474ﬁ

unknown peaks; d=5,6247, 3,9390, 3.916K
(202) peak; d=1.91404

CaTio
ativs

__(o?__
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Table 7.1 Mossbauer Parameters of Octahedral and

Tetrahedral Fe3+ in Oxides
compound 1site! I.S.(mm/sec) 4E(mm/sec) Hi(kOe) reference
a-Fe,0, oct., 0.3810.003 0.24%0,003 515 0 2g) =b ool
oo 0,36 0.20 517 31)
u 0.38 0,20 520 27)
Fe304 oct, 0,69 0 Lo 33)
tet, 0.36 0 500
ZnFe, 0, oct. 0.45 0.36 36)
FeN2Al04, tet. 0.255 0.53 "
FeNiCro, tet. 0.23 0.40 , .
FeAl,0,, tet, 0.98 0 "
LaFeO3 oct., 0.32 0.04 519 35)
PrFe0 " 0.31 0.02 510 "
NaFeO " 0.33 0 506 "
SmFe0 , " 0.33 0.05 501 .
EuFeo3 " 0.33 -0.01 Log "
GdFeO, " 0.33 0 Lgg "
TbFeO., " 0.33 0 bgs "
DyFeo; W 0.35 0,01 555 "
YFeO3 " 0.39 0 Los "
HoFeO, " 0.32 0 493 "
ErFe0 " 0.33 0 495 "
TmFeO 5 " 0.32 0 489 "
TbFe0 4 m0,32 0.01 489 "
LaFc-.a()3 " 0.32 0.02 489 "
LnBEeZ(FeOLL) 3
In=Y oct., 0,48 0.057 Lo2 37)
‘ tet, 0.17 0.026 392
Y oct. 0.40*0.04 0,521 0,04 38)
Sm tet. 0.38+£ 0,04 0.92% 0.04
Sm oct, 0.54%*0,04 0.34 0,04 "
tet, 0.,20t0,04 0,8320,04
Gd oct., 046 10,08 0.38*0,08 "
tet 0.20%0,08 0.8610.08
Dy oct. O0.42 20,08 0,49+ 0.08 "

tet, 0.2010,08 0.,90%0,08

|22,



compognd site I.S.(mm/sec) 4E(mm/sec) Hi(kOe) ref,
Ln3F32(F504)3
Ln=Yb oct., O.44 £0,07 0.50% 0,07 38)
tet. 0.1910.05 0.990.05
Lu oct., O.43to0.04 0.5710,04 "
tet, 0.,241t0,03 0.95%0.03
LiFeOZ(tet.) oct, 0.3810,03 -0.13x0.03 515 39)
w flecub.) 0.38 £0.03 0.28 £0.03 495 "
remarks
®*T,3,; isomer shift referred to metallic iron

#*#4E : quadrupole splitting
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Table 7.2 MBssbauer Parameters of LaFeO3 and YFeO3
’ lattice constant H I.S8. z
compound s o int,
ao(z) b, (A) co(A) (kOe) (mm/sec) (mm/sec) auther
5,527 5.558 7.863 526 0,396 0.056 Yamamura )
7
LaFeO3 { | 480 0,432 Shimony & Knudseg)
5.556 5.565 7.862 520 Gallagher et al.
{ 5.279 5.591 7.591 Lgg 0,387 0 Yamamura
iFe0, 495  0.390 0 Eibschiitz et al,>>)
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Table 7.3 Mossbauer Parameters in the Brownmillerite Phases

specimen site Hint(kOe) I.S.(mmfsec) ¢ (mm/sec) AEQ(ﬁﬁ/sec) authers
oct., 516 0.359 -0.219 0.88 Yamamura
‘ oct, 514 0,34 0,26 1,04 Whitefield1 )
CaFe 05 tet, k37 0.19 0,34 -1,36
oct. 1,40 Grant %)
tet. -1.38
oct., Lgsg 0.235 -0,391 1,36 Yamamura
tet., 421 0.160 0.287 -1.15
StoFe 05 oor, 489 0,352 Gallagher?
tet, 407 0.179
oct, Lg1 0.33 »GallagherS)
BayFe 05 ey, o1 0.17
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Fig. 7.5 Mbssbauer Spectra in the System Srl_XLaXFeO}_S
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Table 74’ MOssbauer Parameters in the System Sty _yla Fe04 5
Annealed in Vacuum.

comp.(x) C.N, Hint, (kOe) W I.3.(mm/sec) &(mﬁ/sec)

0.0 i 6 - hgs 0.235 -0, 391
4 L21 0,160 0,287
0.07 { 6 Logo 0.340 ' -0.340
‘ L Lk 0.204 0.285
{ 6 483 0.367 -0.340
0.10 n 408 0.190 0.298
6 515 0. 380 -0.109
0.15 { 5 Lgg 0.326 ~0,226
L 411 0.136 0.150
6 502. 0,367 -0.104
0.20 { 5 Ln2 0.284 ~-0,066
L 4311 0.079 0.025
6 505 0.380 0
0. 30 { 5 Un2 0.285 -0,068
Ly Lk 0.136 0.028
(6 514 0.385 0
0.40 i 5 483 0.275 0
4 L34 0.248 0
0.50 6 512 0.3%6 0
0.80 6 521 0,385 0
1.00 6 524 0.396 -0.056
remarks

* C,N.,; coordination number of Fe,
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Table 7.5 Mossbauer Parameters in the System Sr, Y FeO, 4

Annealed in Vacuum,

cOmp.(x) C.N. Hipt,(kOe) I.S.(mm/sec) g(mm/sec)

0,0 { 6 495 0.235 -0.391

L Lo] 0.160 0.287

6 504 0.303 0
0.15 { 5 471 0.303 0

by Lb2g 0,143 0.083

6 500 0.315 0
0.20 { 5 L 0,287 0

by Lk 0.201 0.086

6 512 0.339 -0.151
0.25 { 5 487 0.275 0

L Lo8 0.055 0.055
0. 130 { 6 507 0.355 -0,097

5 L66 0.275 0
1,00 6 hgg 0,387 0

—150 —



0.4

ISOMER SHIFT(min/sec)

O Fe(620) Site
A Fe(520) Site —
0 Fe(420) Site

0.1 | I 1 | l | l
0 0.1 0.2 0.3 0.4
COMPOSITION, X IN Sr XYXFe03_5

Fig, 7.9 1Isomer Shift vs. Composition in the System

Srl-xYxFeOB-S Annealed in Vacuum,.

1-

— 151 —



INTERNAL FIELD (kOe)

| l l I 1 I | l
540 |— —
G
520 |— ©) -
© o © o
500 |— < . _
©) o
(A A
©) A
480 b— —
80 A
A D A
A
L60o t— —
LLQ |— —
| O
|
4201 —
d O
o" P u
0 0.2 0.4 0.6 0.8 1.0
COMPOSITION, X
Fig. 7.10 Internal Field in the System Sr xLaxFeOB-S and

Sr

R >0l >O

1~

1-
xYxFeOB—S Annealed in Vacuum,

Oétahedral Site in the System Srl-xLaxFeOB-S'
Trigonal Bipyramidal Site "
Tetrahedral Site "
Octahedral Site in the System Srl—xYxFeOB-S‘
Trigonal Bipyramidal Site "
Tetrahedral Site "

—152 —



736 %ﬁﬁz'ﬁﬁx (axT2TFel3-8§ F oo R AN 17— o &

VA

(C0aFesOs WEZAFPHEK RS Y 77U >3 % - %4 FrMeL tify
WA, o Ca o -EYTEHEBER L = LaYxTeOssRh i< B o
sFEERitR> vz Rt R 62¢HBEL RN 2 TS R RBE
k&3 z. TREFTIR? HTRIT KRV > 524 FEAR
LF M. A=op25 ML MKrTES (797 v 85 -5 4 FL18E)
o@m%mﬂ&%w%%ay57f74k1m@nb%ﬁmn4m
M. 6Bl o L YRL R Y a3l snd e . Fea
WAL o kit o BT £3 9 RPN 3 RO, L= 0.0 ~0252
R KH L < o AZ XY 7T-RFEEMA R, BET T RENK
SralaxFeOz-§ B S SrxTeTFe0 3.8 F & A A I T<a‘f13"‘7
hT= RZRK Y 7= - AN7 L E Fig 711 =7 T

X= 0100 R N7 }ib (Fg 7/ b) 8 % = 0.0 ( CayFe,05 ) o %
he e e T IR OR . b T ok AT 0 SRR a0 B T 4 5
3, 39 k. ‘7L=0\75 (Fzg. 7.71.¢) RT§E3y ¢ . 4T B s« 40 2
WIRAE & A L. AT o MEEB. 40 o EEEW <3 L v VIR B
Ko onid, Co¥fl <CEUCRBARFRML BT IS K 45
To WHEH S 9L NI fEE 3., 3k 48 BY¥E =7 1L
0168 mmfsee THIK . —F oL BRE o ENEE 2 F R
0.220 mm/s0c T ) . 4BiLa X h I Y KRI <. 2K (LB
EF 2 7 F 0357 mm/ae TV L M0 S e B ke —F
g,mm/wﬂe @tuag B ABIE o 2re RIULIERE X3, T4
IR ilzwicetnr 5. cafr L WIRRE TS o 4§ Lo B
ERXR el v s el L<, 4 (DEULT HY e L. REo
o % 4 (T) B e LT &F] 3o

L= 020 Ty 3 2 4(I). 4(T) o BEBHFAFE L. ¢ 9K

—|53 —



XYXFeOB_8

7.11 Mossbauer Spectra in the System Ca1
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Table 7.6 Mossbauer Parameters in the System Ca) _,Y FeOq 5
Annealed in Ailr,

comp.(x) C.N. Hint.(k0e) I.S.(mm/sec) & (mm/sec)
0.0 i 6 516 0.359 ~0.219
L L3y 0,166 0,332
0.18 { 6 505 0,344 ~-0,262
I 432 0.179 0.372
6 507 0.357 -0,248
0.15 f L(1) Lo7 0.165 0,358
L(11) 408 0.220 0,330
6(1) 505 0.371 -0,179
0.20 6(I1) Lgy 0.192 -0,138
4(1) L2s 0.138 0.358
4(II) 410 0.289 0.289
 6(1) 500 0.408 -0.163
0.25 6(11) 490 0.177 -0.095
(1) L1 0.177 0.367
, L(I1) Loé 0.285 0.285

1.00 6 - Lgg 0.387 0
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Table 7.7 Infrared Spectral Frequancies of Double Oxides

“compound V.(cm-l) Dz(cm-l) V3 (cm-l) auther

STT10,  555t5 185£5 1005  Perry et al, 4
550 175, 100 —— Tinkham et al.46)
544 178 88 Spitzer et al,4)

CaTiOB 54913, 44313 179 2 148%2 Perry et ol 44)

PDT10, 5305, 40015 220+3, 172%2 8312 "

Fe 30” 570 370 ~ 380 _— Waldron 43)

CoFe,0;, 575 374 —e "

MgFe,0, 565 Lo6 -_— "

az-Alzo3 635, ~ 580 Li2, koo — Marshall&Mitra 4%)

Cr203 615, 535 Lhs, 415 e " )

KTaO3 549 200,8 9342,0 Miller & Spitzer

(ealc,)
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Fig., 7.15 Infrared Spectra in thekSy§§§ﬁﬁ§rl_xLaxFe03_5

Annealed in Vacuum,
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Table 78 Infrared Spectral Frequencies in the System

_?rl—xLéxFeOB-S Annealed in Vacuum,
Comp.(x) Fe(tet.)=-0 Fe(oct,) -0 | Fe(T.B.)=0
cm” cm ! cm !

0.0 525 600
0,10 550 600
0.15" 560 600
0.20 _ 585 630
0.30 590 635
0.40 590
0.40 585
0.60 550 595
0.80 550 590
1.00 o

(1100 ¢C) 595
1.00 o

(1300°¢) 540 620

remarks; Fe(tet.), Feloct.), Fe(T.B.) are tetrahedral
octahedral and trigonal bipyramidal Fe site,
respectively.
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Fig. 7.16 Infrared Spectra in the System Srl-xYxFeOB—S

Annealed in Vacuunm,.
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Table

7.9 Infrared Spectral Frequancies in the

System Srl_xYxFeOB_s‘Annealed in Vacuum,

comp. (x) FE(EEFJ)-O Fe(g;if)—o FG(EQ§4)'O

0.0 525 ‘600

0.15 ' ~ 600 660

0.20 ~ 600 656

0.25 ~ 600 660

0,30 580 ~ 600 660

1.00

(1300 C) ~ 580
remarks

# Fe(tet.,), Fe(oct.), Fe(T.B.,) are tetranhedral,
octahedral and trigonal bipyramidal Fe sites,

respectively.
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Fig, 7.17 Various Coodlinations of Iron in the Cubic Perovskite, and the

Brownmilierite Structures.
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Fig. 8.1 Thermogravimetric Analysis in the System
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Table 8.1 The Data of Weight Gain Measurements in the System
Srl’XLaxFeOB_8 Annealed in Vacuum.

— g8l —

starting material tétﬁr§°;témp. ceas. temp, max, wt, gain oxy.vécancy
("C) (C) (%) (3)
SrFeOZ.S 356 458 2,402 0.23
5%, g4lag o7 Fe0s sy 300 430 2,303 0.19
SrO.9OLaO.10F802.55 278 L2 2,193 0.19
SrO.SSLaO.ISFe02.58 264 his 2,178 0.16
SrO.BOLaO.ZOFeOZ.éo 231 403 2,130 0,14
SrO.?OLaO.30F602.65 228 384 1.815 0.12
SrO.éOLaO.NOFeOZ.7O 185 368 1,381 0.17
SrO.SOLaO.SOFe02.75 163 378 1,424 0.06

Sro.uoLao.60F802.8o 182 396 1,119 0.05
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Table 8.2 Oxygen Diffusin Coefficients and Activation

Energies in the System Srl-xLaxFeOB-S'
comp,{(x) Do(cmz/sec) AH(kcal/mol) )
0.0 2.,11%10° 52,6+ 0,8
0.07 3.62><10’8 12,811.1
0.10 2,07 1077 15,2 £1,2
0.15 1.31 <1077 13.8£1,3
0.20 1.07 x1078 10,511.3
0.30 7.73 X107 9.6 £1.3
0.40 4,54 Xx10710 6,411 4
0.50 4,23 x10" %0 6.3%1.6
0.60 1,28 X107 10 5.4 51,6
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Table 8.3 Oxygen Diffusion Coefficients and Activation

Energies in theismystem S;- Y FeOB_'s.

1-x7X%
comp,(x) Do(cmz/sec) AH{kcal/mol)
0.0 2.11X10° 52,6%0.8
0.07 1,70 X1077 15,1£1.3
0.10 1.69x1077 14,811,0
0.15 1,72 X107/ 14,0£1.1
0.20 2.56 %1077 8.8 £1,2
0.25 6.40 x10"10 7.1£1.4
0. 30 4,00 X10™7 9.8 £1.5
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Table 8

4 Diffusion Coefficients and Activation Energies for
Various Oxides,

7)

compound method Do(cmz/sec) 4H(kcal/mole) auther

SrT103_8 weight galn 0.33 22,51 5,0 Paladino &)

SrTlO3 18O exchange 5.2><10-6 26,1+ 5,0 "

SrT10, 5  elect. cond. — ' 1‘Hm£6;O;Q) Walters & Graceqj
He=86,5 )

STT104 g 18 exchange 1.6 x1077 15,5+2,0  Paladino et al.'%

CaTiOB_S elect, cond. ——— Hp=13.0 Gorge & Grace 4)

FeBOu 180 exchange : 3.2(f1.6)£1071u 17.0% 1,7 Castle & Surman11)

A1,0, " 6.3x10"8 57,62 Oishi & Kingery ©)
152 ©b)

FeZO3 " 1x10t 146 b) Kingery & Nelson

Remarks ;
a) Low temperature (structure sensitive) range.
b) High temperature (structure insensitive) range.
¢) Energy for mobility of oxygen.
d) Formation energies of oxygen vacancy.



L2 k3. —THELIREBREWF 2o BTz F 0 X
BRI N EANT <KD ST W Bo Padackimo of af- )
B STi03F ko< 20 %EER 39 5.5 eal/mole - 3 1%
@ij HIw Grce 7) I3 CTe03-F k>nT. BRILtENR o0& o
FAREZ o B2 b B L. /3.0 keal/mode £ K 07 1 b,
EEHENR L cl-iyanrxb i FHBrFCTK R
TEIL T F L X — 6~ (0 head/mole 13 STe03-§ B & & CaTiO3-§ o IL
Fron 72204 tMceaBELHL s CNneagE-T3ce05
RMAEKZF L ¥~ 68250 Ba BIEIET Fu ¥ — Th t
VA T L
C=IRBEEXR CTHERE PRIy - Y4 P HoBRILR
DGR . BB aMiEicT F VX B Y s T v,
o BUTBIRAN 0B 270> X5 - 34 Py s Ly A0
Zh A bMAaEER EMHY cv R3-TEURLOT H S L
ERETyse, CoWaERC RT3 or X —13 S¥Felos i<
FL oz (§3-10) =~ 40 heal/mole et 5 3. ok 2 ¥ RIEZ
e La H3 v RYNEET 3 e &> TBEILT Fu¥F—w
Briiceld3z2syysy- %4 PHEZIRLTAN. LFnw
A4 PR rE R > BER L RPET 3 R LT
—EHEP Ty e BEDEEBIN IS,

i

___1?5_



% 7% WMEXTR Fomaty g -b%

A0S

9-1 4

R HE R0 mie. %k ~o W% o v <HE L L
Foed~N3s, vu7 204 FB 7274 ra2ofmEermTi
Fe-0 ot a3 v 5% 22 . BZLEEEIIER ( dupurex chamge
MM%M) Bloguse Emds lt’?ﬁ%@lﬁlﬁ,m FTE I
BARR LA TH Y. o F o BHrELEREM X2 v
e LRI > T . ABRZ Y 4 FERACHT o REE B T 3 M X RAPE
B A < BEINTN I, LR o nwT a2 e 3BT
300, white ' Bra®z s 2 L3 Rio Al E A% AN
v, —F 779 >3% -3 bPEARRIBAND 727 4 F L
D212l Lt L. ZpeoBBRrhy 2B viin
KT 3. CFeDas o FIEF E# 3 Fracdman ot al. >’ 33
o Fukawe it ol %) 13, T2 R, 720°K ¥ - LEBE
( Nk Bwpouton ) 88> G- ) mRExEchH) . %o
A YyFHFReMFREmMuZ 03 e fFIoghTvh3o o
FRERER Mo FERL > 2D 5 F. LaFeO3 # & o YFeO3 7’
AL ch I IR e BR LT3, TR, oty
AR 0 BB R 0 5 . HEBIE (parackic pomomagneliom )
FERE Y RT3

hkoteF kM (45 vy RIB. RO ix vatBik ZART
Wi &) oMt~ o B E g HHIE L TR . 2o BA KRBT < HEE
THI. FEREEBYTLIE Bl RE V. | K> 2. B
A XM Sri-aMaFeO3-5 (M= Y. La. Bi ofc) Hsag ¥ X7
Daiw. TFe oBARTBERF AL . Whtfoe sB7+

—146 —



N BB ShaMxFelss T (E 2 L2 SriaxlaxFe0s-5 F) <
70 T HR 21T 0 1=,

F
Brtu 2.6 4% )

-

o

>m4
/'\ 7«?
A

721 7239 >3y -Y4V‘vHEPBPIwT~-Y 724 58
n BEYE '

SrFeds;c B 3 o CaTeOgs o pids 1=80 T 3 FC ( m?m/&'éaiim)
»TAF s Fig- 9.2 =3 z3. YL R FEEESRYNEF oy n.
B o JBe & ) i F (wﬂ?wﬁo WeopLLL{? ) 13 S’rFeOzsz

i?_Oxfoécg‘g omis [ 2 I Ca]’éOzs Z 413 x 107 e;.g.m/?/y
CTFEd. oWt oy FNEBOCHAIENTE v £ B L < B TF

FMNdwie, 3R THEs AzazR b T -2Z~N7 e sHELT

RBEBIETE ¢h 3 e K3,

Fig. 72 rERPr 2By 5 bo0’C T T B E B =8 2 BB
o B % 7., CaFeDas o Nk BE 15 4485 °C . SFelasa 2
L1318 455°CHTI 1Rd 3 3. CaFelgpg o NulBEo iﬁﬁ@%
4470 cr\i- BB B r 1< -3 tcuwid, Ned BEZHF8L0 &
1E13 CaFelas . RIBHIL s BRI BB £ 7 7 5. SrFelyys
BB $3FI s B lam Y EL. BB LB L 21 &8s
B o s n s o RETE b 3. |

S0 T . LaFeDs; B & o YFel3 a BB v %EW £ o B 1% & N -
¢ 3. Fig 73 FH LY RT, L IIRE S K. 00" C

—197—



MAGNETIZATION (c.g.s.emu)

1550 - l

O CaFe0

2'5

A'S:r'FeOZO5

I |

0 5 10
MAGNETIC FIELD (kOe)

Fig, 9.1 Magnetization vs. Magnetic Fileld in CaFeO2 5 and

SrFeOZ.S.
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Table ?“Z Magnetic Data in the Sysgém Srl xMxFeOB 8(MzLa,Y)

Annealed in Vacuum.

a) srl-xLaxFeOB-S at poom Ebmperatﬁfe

comp.(x) xg(c.g.s.emu)XIO0 67(c.g.s.emu) Tn(°C)
0.0 9.20 0 hss
0.07 8.58 0 4us
0.10 8.54 0 Ll g
0.15 8.48 0 k59
0.20 8.43 0 450
0.36 8.45 0 458
0.40 36,1 0.83 Ln8
0.50 61.3 1.47 Lé8

" o a) . '

a)

(290°C) 3706 0072

0.60 95.9 2.09 Lés
0.80 121.9 2.80 L 50
1.00 , b)

(1100°c) 10.6 0.01 L62
1.00 , b)

(1300 C) 16,7 0.55 470

b) srl—xYxFeoj-S at Boom Temperature
comp.(x) QC'g(c.g,s.emu)xlO6 §e(c.g.s.emu) Ty(°C)

0.0 9.20 0 bss
0.15 8.15 0.55x10™2 383
0.20 9.06 0.60%x1072 385
0.25 8.84 1.68x1072 383
0.30 6.09 27.5x107° 380
1.00 , b) 18.1 2,16 363
(1300 C)

Remarks ;

a) Measuring temperature,
b) Annealing temperature in air,
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MAGNETIC SUSCEPTIBILITY (c.g.s.emu)
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