PROBLEM 11.1 From reaction equation:
1
Ho(g) + Eoz(g)ﬂ % ® H,0(9)
@ 1500°K (remember 1 cal =4.18 J)
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DGy,0 =-58.9+13.1+1.5=-39.2

but, DG,0 = - RT INKy 0
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RTINPo, = 2DG,,0 = - 78.4 kcal/mole (1)

Now, above UO5 ., at 1500°K

DS e T 0 kcal
©2 810002 mole

D(.;O2 = RT InP02 - DH02
Using RT InP, from eq.1, and
DHq,, , DS, from.problem

-78.4 = -125+16,000x-1.5(-29+6,600x) = -81.5+6,100x
x=0.00051 and U02_0005



Problem 11.2
In General,

P, = constant (with radius)
DGo, =RTInPg, =DHg, - TDSo,

=-65+ 120 RTx kcal/mole
( T in units of 1000 °K)
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Solving;
— 65 &~ 0
InPo, =120x - INn¢C=—2+
R( O~ Ts) eTSﬂ

or since x =0.05
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INP,, =120+0.05 -
-.14.1
\ Pp, =7.5x10" "atm (6 x 10-4 torr)

b.) to plot x(r), use eq. 1
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= -0.1175 + 0.274(%—)

Use x_from above with parabolic temperature

Profile to get x(R)
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DGo, =RT¢InPg,
=1.98¢1.00 » (-14.1)

= -28 kcal
in chapter 12 we will see that

Zr + O5 (9)--> ZrOo

1000°K» -220 kcal/mole

DGy, >DGz  cladding oxidized. We shall

see later that oxide layer prevents oxidation from
occurring too fast.



