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ABSTRACT. ThO,-Tm,0; (TDT) solid solutions containing 1,3, 5,8 10,and 15 mol% Tm,O4
were synthesized from spectroscopically pure ThO, and Tm,0; polycrystalline powders. The TDT
solid solutions were indentified to the fluorite structure by the X-ray powder techinque. The values
of the lattice parameter were decreased with increasing amount of Tm,Ojy incoporated. But, there
was no linearity for the samples containing 8,10, and 15 mol% Tmy0;. It was concluded that
these samples became incomplete solid solutions. From the intensity analyses of X-ray diffraction
patterns, the residual factor was found below 0.13 even for the 15 mol% TDT system. It was
comfirmed from the DTA and TGA analyses that any phase transitions did net occur under the
experimental condition executed. Comparing the pycnometric density with the lattice parameter
obtained from XRD, it was suggested that the predominant defect model be an oxygen vacancy.
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Fig.1. XRD patterns for TDT systems.
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Fig. 2. Plot of lattice parameter vs. ThO,mol%.
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Table 1. Theoretical and Observed Densities of TDT
Systems

TmOamol % deal daba donfdent
1 9. 940 9.92 99.8
3 9. 839 — —
5 9.755 9.57 97.3
5 9. 610 9. 30 9.8
10 9. 504 9.15 96.3
15 9. 240 8.83 95.6
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Fig. 3. Plot of density vs. ThOzmol %.
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Tabie 2. Nelson-Riley-fitted lattic parameters of TDT
and YDT systems (ref. 19)

mol% of TDT YDT
dopant dua(A) d(4) d(A)

1 5. 597 — _

3 5. 597 —_ _

5 5. 592 5. 593 5. 585

8 5. 589 —_ —_

10 5. 588 5. 591 5.572

15 5. 588 5. 586 5. 567
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3 Z4AU §4=ER ke Rez Assch

=3 8mol% ©)-49] TDT Ao} A+ Tht* o] 23
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Table 3. Residual factor of intensity analysis for
TDT systems

TmOsmol % Residual factor
1 0. 0389
3 0. 0430
5 0. 0924
8 0. 1083
10 0. 0776
12 0. 1203

Lo} Subbarac T¢ WUE wlzz WA oo
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T2A T2 40 FRFE 2o F 2 gle
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AAe d4e 998 FRauH R yoe
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48 YAHA RE AFL Tm0, 7 43
7 lE Ao dsc

2 97 1987dE 29 Slade g4 o
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o},
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