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ABSTRACT The kinetics of reduction of CozQ4 by hydrogen has been studied using the thermo-
gravimetric technique isothermally and non-isothermally. It has been confirmed that the whole redune-
tion process under both iso— and noniso-thermal conditions are composed of two interfacial chemical
reaction controlled steps: the reduction of Coz0O4 to CoO and CoQ to Co. The activation energies of
the reduction of Coz0Q4 to Co obtained from isothermal TGA measurements in the range of 523—
603 K and from non-isothermal TGA measurements in the range of 503—589 K take the same value
of 133 kJ/mol. The activation energy of the reduction of CoQ to Co obtained from isothermal TGA
measurements in the range of 523—603 K is 87.5 kJ /mol.
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Fig.1 Schematic diagram of TGA measurement appatatus
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Table 1 Experimental parameters in non-isothermal

TGA measuremerts

Run No. Flow rate of Hy Temperature scanning rate
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Fig.2 Results of isothermal TGA measurements for
reduction of CogQOy
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Fig.3 Correlations of 1-(1-X )% with time ohtained from
isothermal TGA measurements for reduction step of
Co304 to CoO under different temperatures
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Fig.5 Correlation of 1-(1-X)1/3 with time obtained from

isothermal TGA measurements for reduction step of
CoQ to Co
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Fig.6 Arrhenius plot obtained from isothermal TGA mea-
aurements for reduction step of CoQ to Co
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for reduction of Co30y4
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