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Fig.1  Structures (2x2x2) of hyperstoichiometric Ln-doped UO;:

(a) low-pressure fluorite phase; (b) high-pressure smithsonite

phase (lanthanides (orange) and uranium (gray) share a site,

equilibrium oxygen positions are shown in red, interstitial

oxygen positions are shown in black)™**
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Table 1 Effects of metal oxide doping on the density and grain
size of UO, fuel!5*-54

Dopant Mass fraction/% Density/g-em™  Grain size/um
Un-doped UO, - 10.71 10~12

Cr,05 0.8 10.20 45
AlL,Os 0.076 10.75 30
MgO 0.5 10.46 26
TiO, 0.5 10.62 80
MnO+AlL,0; 0.1 - 51
MgO+Nb,05 - 10.23 71
Cr,05+tMgO - 10.40 52

== @ Titania

@ Urania

~« (U, Ti, 0)

K2 TiO, 82 UO, BREHIIHT HAH 7341 B S S5 A Bt 408 4 1l B Ve A e
Fig.2 Schematic diagrams of secondary phase formation and morphology evolution for TiO>-doped UO, fuel pellets sintered at 1500 C (a),

1600 °C (b), and 1700 °C (c)**
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Progress in Effect of Metal and Metallic Oxide Doping on Uranium Dioxide Fuel

Liu Shuai'?, Guo Zixuan®, Xin Yong®, Wang haoyu’, Liu Shichao”, Bao Hongwei’, Ma Fei’
(1. College of Sciences, Xi’an Shiyou University, Xi’an 710065, China)
(2. Science and Technology on Reactor System Design Technology Laboratory, Nuclear Power Institute of China, Chengdu 610041, China)

(3. School of Materials Science and Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: With the increasing demand of long period and high fuel consumption in commercial reactors, fuel pellets has to face more severe
service conditions. How to further improve the properties of uranium dioxide fuel is the key problem in the development of new nuclear fuel
elements. Based on the progress in doped fuel pellets in recent years, this paper systematically discussed the types of doped elements and their
influence on the performance of uranium dioxide fuel pellets, expounded the relationship between the microstructure and performance of doped
fuel, and pointed out the existing problems and development trend for doped uranium dioxide fuel. The results provide valuable references for
promoting the safety performance of fuel pellets.
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