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Cobalt impregnated smectites (raw and acid activated) as catalysts in organic
dye oxidation process in the presence of peroxymonosulfate generated
radicals
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Smectite based Co catalysts were prepared using the wetness impregnation method and
applied as activators of potassium peroxymonosulfate as the source of sulfate radicals and
tested in the degradation of Acid Orange 10 (AO10) in aqueous solution. Starting smectite
clay (Bogovina, Serbia) was submitted to acid activation which resulted in enhanced textural
properties [1].

The starting smectite (S) and acid activated (Sa) were impregnated with predefined amounts
of Co(NOs), which corresponded to 1.0 or 0.5 times the value of CEC. The impregnation
process was followed by calcination at 450 °C during 6 h. The obtained catalysts were
denoted according to the type of activation and Co®* loading as: 1.0Co/S, 0.5Co/S, 1.0C0o/Sa
and 0.5Co/Sa. The chemical and phase composition of the catalysts were determined using
XRF and XRD method, respectively. Textural properties were monitored using the low
temperature N, physisorption method. Potassium peroxymonosulfate (Oxone® i.e.
2KHSOs5-KHSO4-K;S04) was used as the source of sulfate radicals generated by cobalt
incorporated into smectite structure of Co/S and Co/Sa. The influence of cobalt content and
acid modification on the efficiency of the decolorization of dye solutions was investigated.
The decolorization of AO10 was monitored using UV-Vis spectrophotometry at Anax=478
nm.

All catalyst efficiently decolorized investigated dye within 4 h. The decrease of absorbance at
the characteristic wavelength was tested with different kinetic models and the exponential
equation showed the best fit indicating the first order kinetics for investigated catalytic
systems. The increase of cobalt content had higher impact on decolorization rate than the
development of porous structure achieved by acid activation.
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