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Fig.1  Schematic diagram of the experimental equipment for the 

dissolution and diffusion of Nb in U melt 
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Fig.2  Niobium rod dissolved in U melt at different tempera- 

tures (black line refers to the measure position) 
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Table 1  Diameter data of Nb rod before and after dissolution 

in U melt with different temperatures 

Temperature of 

U melt/� 

Diameter of Nb rod 

before dissolution/mm 

Diameter of Nb rod 

after dissolution/mm 

1250 10.0±0 9.6±0.05 

1350 10.0±0 9.0±0.05 

1450 10.0±0 8.0±0.05 

Note: data measured at the same height with thermal couple position 

Initial 

state 

1250  � 

10 min 

1350  � 

10 min 

1450  � 

10 min 
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Fig.3  Schematic diagram of the dissolution of Nb rod in U melt 
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Fig.4  Mathematical model of the dissolution of Nb rod in U melt 
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Fig.5  Moving velocity of the U/Nb interface and the dissolution 

flux of Nb rod at different temperatures 
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Fig.6  lnJ-1/T curve 
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Fig.7  SEM image of the U/Nb interface after 10 min dissolution 

of Nb rod in 1450 � U melt 
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Fig.8  Dissolution of Nb rod in U melt: (a) without magnetic 

stirring; (b) with magnetic stirring; (c) SEM image of the 

U/Nb interface with magnetic stirring 
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Dissolution and Diffusion of Niobium in Uranium Melt 

 

Deng Hongzhang, Wang Zhenhong, Zhao Fuze, Song Kan, Su Bin 

(China Academy of Engineering Physics, Mianyang 621907, China) 

 

Abstract: The dissolution and diffusion of Nb in U melt was investigated using experimental method. The actual dissolution rate of Nb in 

U melt with different temperatures was obtained. The dissolution rate of Nb in U melt v and the melt temperature T have a relation of 

v=0.3651exp(–21150/T). Scanning electron microscope observation shows that sheet structure forms at the U/Nb interface during the 

dissolution process of Nb in U melt. When electromagnetic stirring is used, the dissolution rate of Nb in U melt increases obviously and 

the morphology of sheet structure at the U/Nb interface changes.  

Key words: uranium-niobium alloy; solid-liquid interface; dissolution; diffusion; electromagnetic stirring 
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