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Fig.2 XRD patterns of 42,W30, (A=Y, Er, Ho, YD) at high temperatures: (a) Yo,W30,2, (b) Er,WO12, (¢) Ho, W30, and (d) Yb, W30,
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Fig.4 Rietveld refinement results of XRD patterns for 42M30,2 (4=Y, Er, Ho, Yb):
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B R T (LR 1) HATCUEH, Re g Jaew e
Mo HREME dc nJLLGEH, 78 20=20°~25°2 1], H
— U6 IE TOPAS #AF I3 THE K, BRI TSR R 52
DL P et 2 35 K, X AT 2 JE X ) RSB B Eu, W50,
X% Ho,Ws0,, BARHRE Rt 4ik, (BAESkx
(1 it A 5 A v A7 AE 22 T, ELIE WORE 18 11 4 Ak 5 21
K, VARSI I R 1 LR AP 1
3.2 WS E (KRR Wk

WHE 4,W50,, (A=Y, Er, Ho, Yb) fJ Rietveld

B2, v LA BN RINELRE & 48 8 R £ 1 e 2
Ha. by o LSRR v, B ATTBH B AR A0 45 3
K5, 6 Fim. YaWs00,. EnWi0p. Y W30, BL
SLPTEERI ) Y2 W30, KIS EL av by ¢ gL
PR v R T B il S 1R T s S Ze VoD, AT B A
R BB 1T Hoa W3Oy PR ¥ i 23 BORN o PR A4S FHL AV B i
FEMTH g o, Horp A S22 a 71 50~200 CHI
500~800 C 2 [1H W4 (1325 %, {HL IR R A2 IE I AU
M, BRI 5 A BZ IR Pk o AR AN A1 B2 & i



« 2134« M & m RS TR %38 4%

%1 Rietveld B4R KRB (K 2).
- Tab(‘i" 1 R"S“‘:: of R‘etve‘d;"ﬁ“em"“t - 3.3 A,W;0y, (A=Y, Er, Ho, Yb) BB
ompounds exp wp P VAN
Y2W301, 0.61 8.6 7.18 % XRD 7 #1501, YaW;50104 Fr2W3012 A YbyW;01,
Er, W01, 0.72 9.67 767 HIEAE SR, 1 Hoo W30, I FRRLSE HAH . Yo W30024
Ho, W01 0.95 15.53 9.26 Er, W30, Al Yb, W30, H1 406 J\THNAFT WO, Y 1Hi 4 3%
YbWsOr2 0.65 943 7.65 TR B BEAS AO6 I\ THIAA TN 6 4> WO, VY THI A& LT 55,
Note: Rexp—— welghe('l profl'le expected reliability factor; ﬁﬁﬁ/]\ WO, Iy E,TZ’H:D 4 /]\ A0, /\[@1’4‘%@‘1 )f_;T\ , Fﬁﬁ 0
Ryy— the profile residual factor;

JR T HB A A ) o AR W 22 TR 2 M R e A R
Y2W3015+ EnaW301, Al Yb,W;04, 1852 2IFAIREN I,
ZH, W13F] 4,W50,, (A=Y, Er, Ho, Yb) HI#fE  A4-O-W h ARG IR+ 4-W Z (A ) PR BS 25 44, AT

R, the Bragg residual factor

1008 al1.3955 b]1.3910
——a ajl 1004 ——a bqL.
1.006} -
\51004__N\ ——c 1139508 £ 00! \ 113005 &
g ——b  li3usE § E
21.002} \-\_ PP g 5 1.000p 113900 %
5 1.000f —~ ':'39405 50998} 138952
30.998F —_ 11:3935¢ 5 0.996 11.3890%
-2 ] o 3 L 2
0904l 1139255 = 0.992f 11 38805
. 113900 0990l
0 200 400 600 800 0 200 400 600 800
1142 — 13808
Ligol P ¢40.7588 0.998 ——a d
140¢ — e 113806
£ c 7 lo7sse £ E0.99} c g
= 1138} ——gq . 2 20.994[ ——b  113804%
g 075 5 50994 -y =
Z L136[ TN Zogwof ™ 1138028
3 [ 107582 G S .990f 3
5 1134 s 3901 {1.3800 8
2 1132} — 107580 2 -20.988} 2
g ><% g 8 S {13798%
— 1130f. &= 10.7578 = —0.986F \ 13796
0 200 400 600 800 0 200 400 600 800
7/C 7/°C

K5 A4,W301, (A=Y, Er, Ho, Yb) [ 5% /M2 Bkt B AR b 1 ih 2k 14
Fig.5 Curves of a, b, ¢ parameters vs temperature for 4, W30, (4=Y, Er, Ho, Yb): (a) Y2W30,2, (b) EraW30:2,
(C) H02W3012, and (d) Yb2W3012

1.405 1395

. . a b
£1.400} 1.390}

3

E1305 1.385)
= 1,300} 1.380r
3 1375}

Y1385} _
| 1370}

1380 - - - - - - - - -

0 200 400 600 800 0 200 400 600 800

0.928F o] 1.364F p
& 1.362}
£0.924} 1.360[

L

g 1.358L
=0.920¢ 1356}
Z 0916} 1.354f
3 1.352f
“ 0912} 1.350f

' T , , | 1348) , , , ,

0 200 400 600 800 0 200 400 600 800

7°C 7°C

Bl6 AW301, (A=Y, Er, Ho, Yb) (¥ i AR B i 5 A8 Ak i i 26 &
Fig.6 Curves of cell volume vs temperature for 4,W3012 (4=Y, Er, Ho, Yb): (a) Y2W3012, (b) Er;W5012, (¢) Ho, W30z, and (d)Yb,W3012



9512 3

TR : A,W3012 (A=Y, Er, Ho, Yb) T L8918 &1 1Y =il XRD WF 5T K 45 M R %

°2135-

£ 2 A;W301: (4=Y, Er, Ho, Yb) WIKRIELB R RL
Table 2 Thermal expansion coefficients of 4, W30,
(A=Y, Er, Ho, Yb)

Compounds a,/x10°K" ap/x10°K" a/x10°K" a/x10°K"

Y,W3012 -9.08 -2.81 —6.74 —-18.55
Er,W;0» -9.79 -2.69 -7.18 -19.57
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High-Temperature XRD Study and Rietveld Refinement
of A, W;0,,(4A=Y, Er, Ho, Yb) Rare-Earth Tungstate

Huang Yuanhui', Yang Haitao', Shang Fuliang', Wu Guogen®, Wang Xiao®
(1. Shenzhen University, Shenzhen 518060, China)
(2. Zhuzhou Cemented Carbide Group Corp. Ltd., Zhuzhou 412000, China)

Abstract: 4,W3012(4=Y, Er, Ho, Yb) rare-earth tungstate materials were synthesized by solid state method at high temperature. The
structures, lattice constants and cell volumes of 4,W30;, were determined by room temperature and high temperature XRD at different
temperatures, and their Rietveld refinements were performed by TOPAS software. It is found that Y2W30,,, Er,W304, and Ybo W30, all
possess orthorhombic structure and show negative thermal expansion; whereas Ho,W30;, has monoclinic structure and shows positive
thermal expansion. According to A. W. Sleight prediction, Ho,W30;, should have large negative thermal expansion, but it shows no
negative thermal expansion but large positive thermal expansion coefficient in the present experiment.
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