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Fundamental Studies on Uranium Oxides. (I) On the Equilibria among U;0s,
U0y and UO, at 360-580°C. By Kingo SUDO and Akiichi KIGOSHI.

Oxidation and reduction equilibria among U305, UsOy and UQ, were measured with a flow
method at 360-580°C, and the results are summarized as follows :

In the composition range of UQ;-U,Oy there are two regions: homogeneous region in which
oxygen dissolves in UQ; and heterogeneous one of UQ, in which oxygen saturates and UsQq. In
the latter, solubility limits of oxygen in UQ; phase are given experimentally as follows ;

N=0.0011176T2—1.9465T +847.9, (T : °K, N : atomic per cent)
and the temperature dependence of oxygen potential is given by the following equation :

2U409=8U0; (saturated with 0)+0,,

log po,= — 26,814/ T+19.51 log 7'+0.02151 T — 61.18.
In the former, Henry’s law can be adapted between oxygen potential and solubility of oxygen in
solid. The temperature dependence of equilibrium constant is as follows :

0CUO0,1=1/2 Ox(g),

log K=—10,387/T+19.95 log T +0.0391T—86.31.

The composition range of Uj0y-U3s0g can be regarded as a homogeneous solid solution, in
which the relation between oxygen potential and oxygen content in solid at a definite temperature
is expressed by the following empirical formula :

b
Do, = a{<NUsOS)B Is/(NU,,oQ)sw} +ec.

Denoting the activities of U30s and U409 in solid phase, the temperature function of equilibrium
constant is calculated as follows :
8/5 U;05(in solid solution)=6/5 UsO¢(in solid solution) + Oy,
log K=-—12,581/T—6.592 log T +0.0627 T — 35.69.
Furthermore, a phase diagram of the uranium oxides-oxygen system was given in this
temperature range. (Received June 10, 1959)
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Mo bE T LY BEL CQROBEY B,

UO,~U, 0, D & <13, UO, e oM & U0, HE 23 FETHEME, U0, i
BRENEE L IcHOZNEETHHEB &35 5. JiED U0, AIORFCRT 5MEOREEEY
T EB AL 463~540°C DEFRA T

N=0.00111767T2—1.9465T + 8479,
CEOTREN, LTI RFTBIBEFRT Vo + LOREERBERIIKROML TH 5.

2U,0,=8U0,(saturated with O) +0O,,
log Po,= —26,814/T+19.51 logT+0.02151 7 —61.18.

R, BHEOBAICR TUIBE~RET v v L EBBEOREBE L Oz Henry OEAIAKL,
F ORI R RC IO TRINA.

O(in{UO.J) =1/20.(g),

logK= — 10’;87 +19.95 logT+0.0391T —86.31.
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— g { (Nus0s) *°1°
Do,=a {(NU.;Og) 6/5} +c
DR T 5B —HTH 2 H LB D, UsOy RO UODIEREAZEE L, FHERORER
el TROBIFRY .
8/5 U;304(in solid solution)=6/5 U,0,(in solid solution) +O,.

logK = ——£’15,§1 ~6592 logT+0.0627 T — 35.69.

LLEDFERYRIEL, BE, O/U, BELRT v v LT O\ CTRERERY (FR L 7.
APRCIIBRBIEE UMER LM AR OB % XF DO THELEK T 5.



