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Adsorption mechanism of organic pollutants from biologically treated coking wastewater by powdered activated carbon
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Abstract: The adsorption of the organic pollutants from biologically treated coking wastewater on powdered activated carbon (PAC) was studied. The kinetics,
thermodynamics, and the main factors affecting adsorption, such as pH, PACdose and molecular structure of the pollutants were investigated. The results show that
the pHvalue and the PACdose play important roles in the adsorption process. Raising the pHhas a negative effect on TOCremoval efficiency. The TOCadsorption
capacity on PACwas (37.2+7.8) mg-g'l under the initial TOCconcentration of 40.0~60.0 mg-L'1 and a PACdose of 1.000 mg-L'l, the pHvalue of 6.2~7.2. Long chain
alkanes, benzoid compounds, halogenated organic compounds and phenolic compounds are adsorbed well at pH<8.00, while amines are adsorbed well under
basic conditions. The kinetics data were regressed using Lagergren kinetic model and pseudo-second-order kinetic model. The activation energy was 38.75 kJ-mol”
1 The adsorption process fits a pseudo-second-order model and is controlled by external film diffusion at earlier stages and by intraparticle diffusion at later stages.

The equilibrium data fit the linear model well, which shows that the process conformed to the mechanism of the linear model. AG° and AH® were both negative, so

the adsorption is spontaneous and exothermic. Thus, activated carbon without carboxyl and phenolic hydroxyl or other nonpolar organic adsorbents is suitable for the
treatment of wastewater containing refractory organic compounds such as long chain alkanes, halogenated organic compounds and polycyclic aromatic
hydrocarbons.
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