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Table 1 Experimental parameters and vapor pressure of Fe over U-Fe alloys
Fe Ar_ Room N Melting Volatilization HNO3 Fe _ U _ Neo/ Pr
content, velocity/ temperature/ temperature/ . . volume/ concentration/ concentration/
ol% mL mint C mol C time/min mL ug-mL'l ug-mL'l mol Pa
50 22 0.1239 1550 60 20 0.86 0.17 3.08x107 0.252
4.74 60 23 0.1481 1600 60 20 2.18 0.25 7.81x107 0.534
55 23 0.1358 1575 60 20 1.6 0.06 5.73x107  0.428
40 21.5 0.0993 1600 60 20 0.79 0.24 2.83x107  0.289
248 60 215 0.1489 1550 60 20 0.57 0.11 2.04x107  0.139
50 25 0.1226 1575 60 20 0.75 0.1 2.69x107  0.222
50 22 0.1239 1500 60 20 0.2 0.1 7.16x10®  0.059
35 21 0.0870 1600 60 10 0.79 0 1.41x107 0.165
185 25 21 0.0622 1550 60 10 0.25 0 4.48x10® 0.073
40 25 0.0981 1575 60 10 0.59 0.1 1.06x107 0.109
40 25 0.0981 1500 60 10 0.18 0.1 3.22x10®  0.033
45 25 0.1104 1600 60 10 0.59 0.14 1.06x107  0.097
088 43 23 0.1062 1550 60 10 0.26 0.1 4.66x10° 0.044
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Table 4 Theoretical limit content of Fe in U melt at different
temperatures and vacuum degrees

Fe content, /% 0.88 1.45 2.48 4,74
. a 0.904 1.518 2.684 5.547
1500 ¢ 1.028 1.047 1.082 1.170
5 a 0.900 1.504 2.642 5.369
1550 ¢ f 1.022 1.037 1.065 1.133
5 a 0.895 1.490 2.601 5.202
1600 ¢ f 1.017 1.028 1.049 1.098
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Table 3 Activity (@) and activity coefficient (y) of Fe in U-Fe
alloys referred to the infinitely dilute solution of
Fe in pure Fe as the standard state (x;=1)

Fe @l% 0 0.88 1.45 248 474
content  at% 0 365 590 9.78 17.50
a - 0.013 0.023 0.041 0.083
1500°C 1% 0.344 . 0.370 0.386 0.423 0.473
(Extrapolation)
a - 0.016 0.027 0.049 0.094
1550 ¢ 1% 0-411 . 0.434 0.450 0.504 0.536
(Extrapolation)
a - 0.018 0.031 0.056 0.106
1600 ¢ 1% 0.485 . 505 0.520 0.593 0.609
(Extrapolation)
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Dissolution Equilibrium of Iron Vapour and Activities
of Iron in Liquid Uranium-Iron Solutions

Chen Bo ', Duan Yujie !, Du Zhanhui?, Liu Kui', Zhang Xinjian?, Wang Zhenhong®
(1. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)
(2. China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: A carrier method was used to measure the dissolution equilibrium of iron vapour over liquid U-Fe alloys from 1500 to 1600 <C,
and then the activities as well as activity coefficients of iron in liquid U-Fe alloys were calculated from the results for iron. It is found that
iron shows strong negative deviation from Raoult’s law, and the relationship between the standard free energy of dissolution reaction
Fe=[Felv and temperature is AG"=-448682+125.4T. At 1500 and 1600 <C, the activity coefficients » of iron at infinite dilution are 0.344
and 0.485, respectively.

Key words: U-Fe melt; partial vapour pressure of iron; activities; activity coefficients; standard free energy of reaction AG®

Corresponding author: Chen Bo, Ph. D., Associate Professor, Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016,
P. R. China, Tel: 0086-24-23971986, E-mail: bchen@imr.ac.cn



	Table 3  Activity (() and activity coefficient (() of Fe in U-Fe
	alloys referred to the infinitely dilute solution of
	Fe in pure Fe as the standard state (xi=1)
	Table 4  Theoretical limit content of Fe in U melt at different

