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Fig. 1 Effect of KMnO, impregnation solutions with different
concentrations on the adsorption performance of methyl
mercaptan on modified activated carbon
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Fig. 3 Effect of KMnO, impregnation with different
temperatures on the adsorption performance of methyl
mercaptan on modified activated carbon
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Fig. 5 Surface morphology and element distribution of activated carbons before and after modification
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Fig. 7 Fitting curves with adsorption kinetics models of methyl mercaptan by modified activated carbon
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Abstract Aiming at low adsorption capacity of methyl mercaptan in odor emitted from wastewater treatment
plant by the common activated carbon, KMnO, was used to modify activated carbon and produce a modified
activated carbon with high adsorption capacity of methyl mercaptan. Low temperature nitrogen adsorption
apparatus, scanning electron microscope and Boehm titration analysis were used to characterize the modified
activated carbon and reveal the reason for the increase of its adsorption capacity. At the same time, the
adsorption kinetics and thermodynamics of methyl mercaptan by the modified activated carbon were also
studied. The results showed that the modified activated carbon presented the highest static adsorption capacity of
344.22 mg-g"' toward methyl mercaptan, which was 4.04 times of the common activated carbon, under the
conditions of KMnO, concentration of 1%, 25 °C, the mass ratio of activated carbon to impregnation of 8:100
and impregnation time of 6 h. The reasons for the increase of the adsorption capacity of the modified activated
carbon were as follows: the increase of alkaline groups on surface, which was 2.53 times of the common
activated carbon, microporous volume and pore specific surface area. The adsorption characteristics of modified
activated carbon to methyl mercaptan were in accordance with the pseudo-second-order kinetics model. The
weber and morris model indicated that above adsorption process was affected by joint actions of gas-phase
diffusion and internal diffusion. The adsorption isotherm fitted Freundlich equation, and belonged to multiplayer
adsorption, and was easily carried out as a type of preferential adsorption. Moreover, the adsorption was a
spontaneous, exothermic and entropy reduction process, the increase of temperature was not conducive to
methyl mercaptan adsorption.

Keywords potassium permanganate; activated carbon modification; methyl mercaptan; adsorption; odor
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