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KoFHiE, TR LET,
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DYttria (Y203)

Cubic l1a3 (206)
a=10.604(1), Z=16

Atom No | Site g 5HHE) | x y / B(A)
Y1 8b 1 1/4 1/4 1/4 0.63(7)
Y2 24d 1 -0.0320(1) | 0. 1/4 0.47(5)
01 48e 1 0.3911(5) | 0.1516(5) | 0.3827(6) | 0.41(11)




ICSD Collection Code 66242

Ref. L. Smrcok, Crystal Research and Technology, 24, 607-611 (1989).
©@Zincite (ZnO)

Hexagonal P6,mc (186)

a=3.243, ¢=5.195, Z=2

Atom No | Site g 5EH) | x y z B(A)
7n1 2b 1 1/3 2/3 0. 0.31
01 2b 1 1/3 2/3 0.3826(7) | 0.55

ICSD Collection Code 29272

Ref. T. M. Sabine and S. Hogg, Acta Crystallographica B, 25, 2254-2256 (1969).
®Anatase (TiOs2)

Tetragonal 14, /amd (141)

a=3.784(1), ¢=9.515(2), Z=4

Atom No | Site g 5EHE) | x y z B(A)
Til 4a 1 0. 0. 0. 0.39(6)
01 8e 1 0. 0. 0.2081(2) | 0.61(9)

ICSD Collection Code 9852

Ref. M. Horn, C. F. Schwerdtfeger and E. P. Meagher, Journal of the American Ceramic
Society, 53, 124-126 (1970).

@Corundum (Al203) : NHEAEAUEY)E

Trigonal R3C (167)

a=4.759(0), ¢=12.991(0), Z=6

Atom No | Site g 5EHE) | x y z B(A)
All 12¢ 1 0. 0. 0.35200(7) | 0.40(1)
01 18e 1 0.3064(3) | 0. 1/4 0.51(2)

ICSD Collection Code 31546
Ref. Cox D E, MoodenbaughAW, ChenHY, National Bureau of Standards (U.S.), Specail
Publication XNBSA, 567, 189-201 (1980).
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Rietveld Refinement by PFLS (ver. 5. 00)




File name of profile intensity data: h20. dat
4comp (Yt Zi An nonQz)80%+internal standard(Cor)20%

2theta—s 2theta—e Step Time Nobs Lambdal
10. 000  135.000 0.020 2.0 6251 1. 540562

f-table contains atoms of Y, O, Zn, Ti, Al,

Space group: Ia3 (No. 206)  Centro symmetric

Space group: P63mc (No. 186) Noncentro symmetric

Space group: I41/amd (No.141) Centro symmetric

Space group: R-3c (No. 167)  Centro symmetric

Profile parameters were read from a file: reflexa.d

Atomic parameters were read from datafile: atomsa.d

RINT2500 40KV300mA

Lambda2
1. 544390

12/11
0. 497

2theta-L. 2theta-H Nobs Y (max) at 2theta
10. 000  130. 000 6001 61072. 36. 340
Y(lim) D.F. bj tj I2I1 Cell FWHM Ae/m axyz
2.2 1.00 1.00 1.00 1.00 1.00 1.00 1.0
L.S. Neyl Nobs Npar Nvar Rp Rwp

dx < b%*sx 8 6001 5621 59 0.06433 0.09234 0.09
Comp Nref Sumlo : Sumlc Su

1 173 1.00000 1.00027-0. 00
Comp Nref Sumlo : Sumlc Su

2 23 1.00000 1.00576-0. 00

Y(min) at 2theta

202. 112. 460
B Scal OATM Xtex
0 1.00 1.00 1.00
Rp” Re GOF
019 0.02810  3.286
mdl RBragg RF

027 0.10230 0. 06276

mdI
576

RBragg RF
0.04175 0. 02355



Comp Nref

3

35

Comp Nref

4

50

Sumlo :

1. 00000 0.98161 0.

Sumlo :

1. 00000 1.04105-0.

Sumlc

Sumlc

Sumdl RBragg RF
01839 0.07851 0.03375

Sumdl RBragg RF
04105 0.06797 0. 06133

Refined parameters

10.
. 000413

b0

260. 314

2.291
t0

. 096414
. 001009

a

610584

U

. 042621
. 005997

e/mL0

. 245740
. 041411

a

. 250911
. 000054

U

. 010954
. 000943

e/mL0

. 048142
. 024466

bl
55. 157
7.831
tl

. 000000
. 000000

b

. 610584
. 000000

v

. 025031
. 008064

e/mL1

. 005984
. 001197

b

. 250911
. 000000

v

. 012606
. 001444

e/mL1

. 009292
. 000555

b2

257. 332
13. 413
t2

0. 000000
0. 000000

c
10. 610584
0. 000000
W

0. 039619
0. 002234
e/mHO

0. 985291
0.061164

c
5. 208337
0. 000091
W
0.017024
0. 000500
e/mHO

0. 809471
0. 044360

b3

-924. 201

90.
. 000000

90.
. 000000

32. 231
t3

. 000000
. 000000

alpha
000000

a0

. 838928
. 072383

e/mH1

. 004340
. 001245

alpha
000000

a0

. 040483
. 048458

e/mH1

. 000479
. 000708

b4 bb
86. 330 589. 834
14. 753 28. 864
E
0. 497000
0. 000000
beta gamma

90. 000000  90. 000000

0. 000000 0. 000000

al a2

-0. 496572 0.019976

0. 081658 0.013176
UCvol
1194. 5873
0. 1396

beta gamma
90. 000000 120. 000000
0. 000000 0. 000000
al a2
-0. 914086 0. 065040
0.104130 0.017739
UCvol
47. 6694
0.0018



a b c alpha beta gamma
3. 786600 3. 786600 9.515624  90. 000000  90. 000000  90. 000000
0.000104 0. 000000 0. 000285 0. 000000 0. 000000 0. 000000
U v W a0 al a2
0.025423  -0. 025017 0.024071 0.916740  -0. 665268 0.032709
0. 002297 0. 003001 0. 000978 0.070628 0. 087941 0.013234

e/mL0 e/mL1 e/mHO e/mH1 UCvol

0. 353312 0. 005807 0.881301  —0.002004 136. 4382

0.031326 0. 000877 0. 064597 0.001092 0. 0085
a b c alpha beta gamma

4.761178 4.761178  12.998187  90. 000000  90. 000000 120. 000000

0.000217 0. 000000 0. 000728 0. 000000 0. 000000 0. 000000

U v W a0 al a2

-0. 001149 0. 020503 0.017156 0.873568  —1.684300 0. 209388
0. 004430 0. 008107 0. 002848 0. 105230 0.173334 0. 030205

e/mL0 e/mL1 e/mH0 e/mH1 UCvol

-0. 138311 0. 016095 1.243598 -0. 002505 255. 1775

0.074219 0.001323 0. 130286 0.002143 0.0273
Scale Temp

0.491299  0.110952 <5 1AHD A7 —/LIA+ (EE)
0.002551  0.014091 Z OBITIE Yttria OfEE
Scale Temp
1.466298  0.110952 <5 2D A — VA (FER)
0.005221  0.000000  Z DOFITIE Zincite DFEH
Scale Temp
1.112030  0.110952 <5 3D A —/VIK+ (FER)
0.005240  0.000000  Z DI TIX Anatase Dk H
Scale Temp
1.028936  0.110952 —H 4D A7 —LIK+ ER)
0.009162  0.000000 Z ORI TIINEIEAET&H % Corundum DR
KERICOWTIE, 3. BRADEERNEDROAD (1)
DDEBRL T EE,

No. Atom alpha X y Z Biso



1 Y1 1..00000 0. 250000 0. 250000 0. 250000 0. 6300
0. 00000 0. 000000 0. 000000 0. 000000 0. 0000

2 Y2 1.00000 0. 032000 0. 000000 0. 250000 0. 4700
0. 00000 0. 000000 0. 000000 0. 000000 0. 0000

3 01 1..00000 0.391100 0. 151600 0. 382700 0.4100
0. 00000 0. 000000 0. 000000 0. 000000 0. 0000

No. Atom alpha X y 7 Biso
1 Znl 1..00000 0. 333333 0. 666667 0. 000000 0. 3100
0. 00000 0. 000000 0. 000000 0. 000000 0. 0000

2 01 1..00000 0. 333333 0. 666667 0. 382600 0. 5500
0. 00000 0. 000000 0. 000000 0. 000000 0. 0000

No. Atom alpha X y Z Biso
1 Til 1..00000 0. 000000 0. 000000 0. 000000 0. 3900
0. 00000 0. 000000 0. 000000 0. 000000 0. 0000

2 01 1..00000 0. 000000 0. 000000 0. 208100 0.6100
0. 00000 0. 000000 0. 000000 0. 000000 0. 0000

No. Atom alpha X y 7 Biso
1 All 1..00000 0. 000000 0. 000000 0. 352000 0. 4000
0. 00000 0. 000000 0. 000000 0. 000000 0. 0000

2 01 1..00000 0. 306400 0. 000000 0. 250000 0.5100
0. 00000 0. 000000 0. 000000 0. 000000 0. 0000

Quantitative phase analysis (normalized)
Comp.  Mol. wt. Z U(A3) Dx wt. (%)
1 225.8082 16 1194. 587 5.022 11.987 <% 1 ks DE
2 81. 3694 2 47. 669 5. 669 35.776 <« 2 sy D
3 79. 8988 4 136.438 3. 889 27.132 < 3y DHE
4 101.9612 6  255.178 3. 981 25.105 <% 4 sy DE
EE AEORBHIIHFREEPETENETOT, ZIXRRINDEHS DERZRD
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F o, WEHHICIESEHNE EN TV AILEIEL. WEIEEY E s RN+ 5 2 & CER
THZENABETH D, WEMEMEYE % &R WD EIGTIHRMT 5 &, B Lo EHeE
(' [K) 1%

H_ W ¢ ®)
K~ S.@2MV),
LD NRNTA—H—CTET L, KM GH) oFEESRIIKRATELND,

W, =CS;(ZMV), ©)

Lo T;FB%ETH@E%%/ S I/Vamorphousli\ kacf;k&) 5HZ & ﬁ)wé% %)(2)0

1

Wamorphous =1- Wj (10)
i=

p=4 ‘P\‘f

=N

SE XM
1. R.J.Hill and C. J. Howard, J. Appl Cryst., 20, 467-474 (1987).
2. D. L. Bish and S. A. Howard, J. Appl. Cryst., 21, 86-91 (1988).

(2) AT —NVRFINOHRMGOEESREFHT 5 FIHE

DOV — L MEHTICTH LN DINTIEEME CTH 227 # 4 (a-AlOs) DA —/VK
T Ei (1) OX@ITMRA LT, RTA—HCERDET, ZZTERERTIAL Tud
7 APFLS TR 7= A r— L [K1(Scale) X, SHHORE(Z), (b HALOE & (Mol.wt.),
LU HEOAERL LN TWD ENWS ZETT, 72720, KB L(9ZHWTHKKSTDE
BORERO DI, v 7T APFLSTH /1 &5 A — VK F-(Scale) D & & THE L T
H, XD e EOEITEHE EX v e rahE T, LoT, RO LOIZRAT LA —1
K137 v 77 APFLSTH 1 &5 Scalefi = D F EHWTW 72 W THERE T,

@t HH

- (AHRESM) WEIEEME CTH L a7 ¥ AT 20Wwt% FEL E3, £ O OAF R
80wt% & 72 £,

- Bz X, 7v s Z 4 PFLS T L7k, SO R —VIR+ (v 2 F A PFLS T
DA —/VIKF Scale DZ L) BIRD LD IZ72oTzL LET,

D% Yttria Zincite Anatase Corundum

Scale 0.491299 1.466298 1.112030 1.028936

< @I, NEMEHEME (1) D Wi=0.20, Si(ZMV)i=Scale(Corundum)=1.028936 % {t A
LT,

C= L =0.194376
Sis (ZMV )is

- Yttria® HE R, KT Sveeriall ZMV) vieriz=Scale(Yttria)=0.491299 & COEZ A L

11



<.

Weiria = CSyiia (ZMV ) yyia = 0.194376 x 0.491299 = 0.0955

Ko T, Yttria DEESFIT wtHRRICT D & 9.6(%) &R T,
- [AlBRIZ, Zincite & Anatase DEESFEAZ KD, XAIZLY, &ETH D 100wt% i H
Yttria, Zincite, Anatase & WEIEHETH % Corundum @ 20wt% % 7= L5 < &, 7% 0 23 9E
B CH DR ) W OEEFE LD T,

4. ZEDih

- 71 77 APFLS CTOIMIGER/N_FILEY A 7V (03T A= OREBLBE) 12T, B
TLHEOMBUCS TR T L2 WGEIE, ¥ B 77 7 7 2 —% g (FWHN) . & —
7 DRI T A —2 LIHEFR (Ae/m) IZREL THALEDOLRE LTI, ¥
v 77y 72—, 1UTFOlEEMNET, Bl 0.5, 0.25, 0.125, DX 5T
2TCIR AN SVWVEIZ L TN E | F/h DR ET A VAN ETTELHEE RNET L LT
Lo, 2L, HFEVNERMEOEE TIHRT 5 & HOPIRE TITRWATREMEDLN & Y
FTOT, TOEHEIE, X 77y s 2 —0fEEmic (110) RBLUTRKERERD T
<TEEW,

(TEpk : —EIR TRNIEATZRMIESR AR k)
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