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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  Diameter of Nb rod Diameter of Nb rod

U melt/'C before dissolution/mm  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
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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.7 SEM image of the U/Nb interface after 10 min dissolution
of Nb rod in 1450 ‘C U melt

BRI WG, A0 BB AR IR R I S . LR
MAEFIF AL, U/Nb A IEA L P 4if, MEFEry 3
um JERORE R, BV E T S Nb Sk 2 — &
EVATTE

U-Nb b I8 gk &, S EA T BE IR —Jcd™
HOAR S LI s AR 2021 T B b 46 by 5 ] A e 4
WA Bl P ARAT O ST DG . U/ND Ft [ PR G ol 25 4
W], 1450 ‘C 41K U [\ Nb AP # .l UNb Ly
HOCH (0 32 AT, Heds 7 Bl pA b I AR AT 2 T
CPTEL-EAL” BLEL . EZAAT N Nb [a) U T O
B LA T4 TS [ S T Nb R 735 AN [H], U/ND
VAT RS T A i R ) PR AN BRI TR
MSEFRRAS TR UNb SR NP, AR
BT A B e A A B R A I Ae s, ok AR i R
A5 T 51 0 75 ) R B AR BB TR T e,
JEF T S AR U SRR BT, BRI U ) Nb [ AP
BRI AERE M Nb SR N TE AR U JCHR E
B o FLARPEAT A I AL B U1, A A th 2 o
BREESR I, PR R v] e ih TIX E 4R 11 U JT
FEENX . MR P HLEETS U/ND 35
IS Nb afiE H A — @ A7 17 KR IR G5
2.3 BB EERBEKPARITANSID

Kl 8a S JG HLIA B P14 A1 N HEMETE 1450 °C Rl 4
T # 10 min 5 PRI RO O 7 (8-S AH B 3, 1R
A, AU E AR AR 20 mm). K] 8b Ok
A R R R RO L AE . B 10 min J5, TG
P FEAE A 72 1A 1 EAR 218 6 mm, T4 LI
PEFEAE I M AR AR ELARA N 5.1 mm, 3 W] FE g 30 1 X 48
B AR Bl A b R R B AT IR o B 8 HL I bt
R ¥ U/Nb %3 B 0 SEM IR . 5 Bt dE

6 mm

—

K8 /T LR R R 7R Al 1A v B A T R FL
I U/ND T 8O I SEM IR

Fig.8 Dissolution of Nb rod in U melt: (a) without magnetic
stirring; (b) with magnetic stirring; (¢) 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 7 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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