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ABSTRACT The catalytic oxidation of SO, has been investigated in the presence of vacuum-
activated 10 mol % Ni-doped a—Fe;Q; under various partial pressures of SO, and O, at temperatures
from 320 to 440°C. Over the temperature range 320~440°C, the activation energy is 13.8 kcal-
mol~). The oxidation rates have been correlated with 1.5 order kinetics; first order with respect
to SO, and 0.5 order with respect to O,. From the kinetic data and conductivity measurements,
the adsorption, oxidation mechanism of SO, and the defect structure of vacuum-activated 10 mol
9% Ni-doped a-Fe Q3 are suggested. O, and SO, appear to be adsorbed essentially as ionic
species. Two surface sites, probably an O?- lattice and an oxygen vacancy which is induced by
Ni-doping, might be required to adsorb SO, and O,. The conductivity measurements and kinetic
data indicate that the adsorption process of SOp (80240 14y =503 (ua0» +¢') is the rate~determining
step.
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Fig. 1. Reaction rates of the oxidation of sulfur di-
oxide on Ni-doped o-FesO; at temperatures from 320
to 440°C; Psoy=140 torr; Pop,=70 torr; Catalyst=
1.0g; P, total pressure; Po, total initial pressure

Table 1. Temperature dependence of rate constant for
80, oxidation on Ni-doped a—Fe Q5

T(°C) 10°/7) £(torr~0-5-min-1.g-1)
320 1.67 8.01X10-5
360 1.58 1.62x1074
400 1.49 3.34X1074
440 1.40 6-11x10-4
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Table 2. Reaction rate effect of Pso; and Po, for the
SO; oxidation on Ni-doped a—Fe,0;.

TG Po, Pso; V(torr-g-f-min-1)
320 70 140 0.47
320 36 70 0.17
320 35 140 .33
400 70 140 1.93
400 36 71 0.70
400 93 142 1.39
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Fig. 2. Arrhenius plot on the reaction rate of the oxi-
dation of sulfur dioxide on Ni-doped a-FesQ; catalyst.
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Fig. 3. Electrical conductivities of Ni-doped a-FeyO;
under various partial pressures of oxygen as a function
of time at 400°C.
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Fig. 4. Electrical conductivities of Ni-doped a-FeO3
under various partial pressures of sulfur dioxide as a
function of time at 400°C
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