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Abstract

The reaction rate constant in the spinel formation reaction from nickel oxide and alumina polycrystalline was

measured at temperatures ranging from 1050 to 1300°C in air.

Comparsion of experimental and theoritical values of the rate constants showed that the diffusion process of

aluminium ions through the spinel layer was rate controlling.
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Fig. 3. Plots of Jander’s equation vs. time
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Nomenclature

a ; unreacted core diameter [em”

@’ p106 ¢ activity of ALO, in speinel for spinel in equili-
brim with AlQ,

a’’a1,0s ¢ activity of ALO, in spinel for spinel in equili-
brim with NiO.

anio * activity of NiO in spinel.

b : original particle diameter [em]

Car*® t concentaction of Al*® in units of equivalents/
cm®

Dyyps @ diffusivity of Al*? in NiALO, [em® /sec”

AG® : Gibb’s free energy of formation of NiALO, “keal

/mol’
J i No. of equivalents of spinel formed /cm®-sec

kl
b=

%' : reaction rate eonstant in parabolic law _em?/sec]

_sec™!]

R : gas constant

T : absolute temperature

z : length of reacted zone [em]

V : equivalent volume of spinel [cm®/atom]
Zars > absolute value of the valence of Al**
a : fraction of reaction [~]

¢ : reaction time [sec]
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