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Abstract

Crystal structural change of uranium oxides of varying O/U ratio were studied with
temperature. The crystal structure were analysed using Rietveld refinement method by
applying the previously reported medels. UO214 has the Fm-3m space group structure
with two interstital sites displaced along the <110> and <111> and was confirmed to the
2:2:2 cluster model. UO2.2 showed structural transition from the superlattice 1-43d to a
fundamental lattice of Fm-3m in the temperature range of 750 - 1000 . The structure
of UO22 in the temperature range RT - 750 were successfully refined with the
B- U, O4(1-43d) model.
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1. IDR-UO:, ADU-UO:

Content( /qg)
Element
IDR-UO: ADU-UO:
F 7.0 <5
C 30 90
Fe 15 25
B <0.03 <0.1
Ca <10 <5
Cl <3
Mg <3 <1
Zn 4
Dy <0.001 <0.15
Gd <0.001 <0.1
2. U02.14
atom X y z occup. Biso
U 0.0000(0) 0.0000(0) 0.0000(0) 0.021(0) 0.537(0)
01 0.2500(0) 0.2500(0) 0.2500(0) 0.038(0) 0.719(0)
02 0.5000(0) 0.3897(0) 0.3897(0) 0.003(0) 0.731(0)
03 0.3102(0) 0.3102(0) 0.3102(0) 0.005(0) 0.734(0)
Fm-3m, a=b=c=5.4668
Rp=8.02, Rwp=10.9, Rb=292
MO = 1823 MO =0.144 MO" = 0.192
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ant -00E30 Q150 03201 1000 18D
e 001 BB 005D 1000 1D
B -0681) QE0 ) 1000 19D
% -0130 une) 02100 0300 11D
e 218761 218761 218761
Rr2.16 Ryp943 Rr6.11 R=64




4. U022 | 43d N
"R Rp Rwp Rb RF s?
951 12.8 7.15 7.34 486
250 C 8.47 119 7.70 6.38 582
500 C 7.16 943 6.11 6.04 363
750 C 5.63 7.20 8.57 10.7 2.18
1000 C 5.98 7.65 142 2.29 183
5. 0O/U
o/u 20 2.14 2.2
a, A
C 54724 54673 5.4479(*4=21.7919)
500 C 5.4959 - 5.4690(*4=21.8761)
1000 C 55263 - 55160
6. UO2.2 1000°C
atom X y z occup. Biso
u 0.0000 0.0000 0.0000 0.021 1.890(12)
01 0.2500 0.2500 0.2500 0.032(0) 2543(0)
01 0.5000(0) 0.4043(47) 0.4043(47) 0.008(0) 2543(0)
01 0.3388(58) 0.3388(58) 0.3388(58) 0.007(0) 2543(0)
a=5.5160 b=5.5160 c=5.5160
Fm-3m
Rp=453 Rwp=5.91 Rb=1.42
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