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SORPTION OF ANTIBIOTIC TO CLAY
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Antibiotics may appear in the environment when manure, sewage sludge, and wastewater effluent are used for different agricultural applications. There is concern that the presence of antibiotics in soils may lead to the development of bacterial resistance which may spread to the environment or alternatively, antibiotics which are highly mobile will accumulate in soil and leach into groundwater.

The partitioning behavior of pharmaceuticals in aquatic environments is likely to be dictated by a number of physicochemical parameters (Rabolle et al., 2000). This study investigated the sorption of sulfadimethoxine (SMX), sulfamethoxazole (SMT), oxytetracycline (OXY) and tetracycline (TET) to montmorillonite clay in different aqueous phases (water, synthetic effluent (SE) and wastewater effluent (WE)) and in various environmental conditions such as pH, ionic strength and organic content. For assessment of the adsorption capacity, batch equilibrium experiments were conducted with separation by centrifugation and filtration between the antibiotics sorbed to clay and the antibiotics in the aqueous solution. 
Results from the adsorption studies with sulfamethoxazole and sulfadimethoxine, indicate that like other sulphonamides (SA) (Boxall et al,2002) both antibiotics have a low adsorption potential and are, therefore, likely to be highly mobile in the environment. Whilst changes in soil pH and ionic strength may affect the adsorption capacity of the SA, still the effects are small and in environmental conditions the adsorption capacity is expected to be negligible. In the current study, the adsorption of SA to clay in synthetic effluent did not enhance the adsorption capacity which remains relatively low even at higher concentration. Whereas at wastewater effluent, the presence of several constitutes in effluent probably enhanced the adsorption capacity of SA to montmorillonite, which resulted in increasing adsorption capacity from about 5% to 15%.

The tetracyclines are molecules that exist as cations, anions and mainly zwitterions at environmentally relevant pH values and as a result TC adsorption is demonstrated to be highly dependent on pH (Sassman et al., 2005). In the current study the adsorption of tetracycline in environmental pH range was investigated and show similar high adsorption capacities. 

Adsorption experiments in SE and WE effluent revealed similar results which demonstrated increasing adsorption capacity of tetracycline and oxytetracycline with increasing clay concentrations. Thus, is SE the adsorption in low clay concentrations was relatively low comparing with the adsorption in similar clay concentrations in WE. 

This difference was attributed to the high competition between different ions in the SE to the antibiotics molecules and the limited number of sorption sites in low clay concentrations. The adsorption of TET in all aqueous types used in the different experiments showed linear adsorption isotherms and fitted to Freundlich model. 
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