11.4.5 Mixed OxidesNote that the oxygen partial pressure is quite abit higher for hyperstoichiometric oxideFigure 11.12

P O2 = exp ΔGO2RT

11.4.6 Rand-Markin Model Itwasshownthat

ΔH O 2 , ΔS O 2 depend mainly on the valence ofthe heavy metal ions.HypoHyper

VU

4

4 + 2 x1 − q VPu 4 − 2 xq

4See Figures 11.13, 11.14

11.4.7 Blackburn’s ModelMain Aim1.) To examine the dependence of

μO2

on

VU

for hyperand

VPu

for mixed fuel hypo oxides2.) To allow for some

UPu

ratio effects.Procedure:1.) Set up rate for U, Pu, and U-Pu2.) Solve for rate constants3.) Use normalization and charge balances to obtainquantitative solutions.Example- UO2

HypoHyper

U_{+4 + O − 2 = U +2 + O2 (g )2}

U +6 + O − 2 = U +4 + O 2 (g )

2

K_{2 ,4U = Π O2 • U +2[ ]U +4[ ]• O − 2[ ]}

K^{4 ,6} U = Π^O 2 • U +4 [ ]

U +6 [ ] • O − 2 [ ]

[ ] = ions per U atom

ln K^{2 ,4}_U = 78 , 300T +13 . 6 ln K^{4 ,6}_U = − 16 , 400T + 5. 0

Normalization,[U+2] + [U+4] + [U+6] = 1Electric Neutrality,[O-2] = 2 –x[U+2]+2[U+4]+3[U+6]=[O-2]¥CandothesameforPuoxide¥CandothesameforU-Puoxide[O-2]=2–x=[U+2]+[Pu+2]+3/2[Pu+3]+2[U+4]+2[Pu+4]+ 3 [ U + 6 ]- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Then1.)SolveequationsforK’s2.)Express

∏ O2

in terms of Conc. [ ], [ ], ..3.) Sub. for conc. in last eq. above to get

∏ O2 − x

relationshipSolves differences in figures 11.13 and 11.14