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1. Introduction – Sulfonamides are broad-spectrum antibiotics widely used in veterinary medicine,

reaching the soil mainly by spreading of organic amendments. Once in the soil, adsorption/desorption is

the main process that governs its environmental fate [1]. Taking into account that sulfonamides are the

most mobile antibiotics in the soil [1], it is necessary to evaluate different measures to reduce associated

risks of environmental pollution. In this study we evaluated the influence of three different byproducts

(mussel shell, wood ash, and pine bark), at different doses (0, 12, 24 and 48 t ha-1), on the

adsorption/desorption behavior of sulfadiazine, sulfamethazine, and sulfachloropyridazine, when spread

on three agricultural acidic soils.

2. Experimental - The adsorption/desorption process was evaluated by means of batch-type experiments

at equilibrium. Two grams of each sample material were suspended in 5 mL of antibiotic solution at 7

different concentrations (from 2.5 to 50 µM). These suspensions were shacked for 24 h and then

centrifuged. In the resulting supernatant the concentration of antibiotic was measured by HPLC-UV. The

antibiotic adsorbed was estimated as the difference between added antibiotic and antibiotic remaining in

solution at equilibrium. For the desorption step, those samples resulting from the adsorption process were

suspended in 0.005 M CaCl2 and shacked, centrifuged and analyzed in the same way as in the adsorption

phase.

3. Results and Discussion – The incorporation of mussel shell or wood ash into soils did not increase

adsorption of sulfonamides at any of the doses tested. In some cases, they even caused a decrease in

adsorption and an increase in desorption. However, soils amended with pine bark showed clear increases

in adsorption and decreased desorption for all three sulfonamides. In addition, higher doses of pine bark

resulted in a clear increase in the retention of these antibiotics.

It is well known that organic carbon content and soil pH have a great influence on sulfonamides

adsorption/desorption. An increase in organic carbon leads to higher adsorption, also decreasing

desorption, and vice versa. On the contrary, an increase in soil pH reduces adsorption and causes higher

desorption [2]. Taking into account that the pine bark used has 45% of organic carbon, and pH 4.0, its use

as soil amendment increases soil organic carbon content, while reducing soil pH, thus facilitating a higher

retention of sulfonamides. However, wood ash and mussel shell have a pH value of 11.3 and 9.4,

respectively, and clearly lower organic carbon content. Therefore, the incorporation of wood ash and

mussel shell considerably raises soil pH, causing a decrease in the retention of sulfonamides.

4. Conclusions - The incorporation of pine bark into soils clearly increases the retention of sulfonamides,

greatly reducing their bioavailability and mobility and, therefore, their risks of being transported to water

bodies, as well as of plant uptake, thus making less probable their entry into the food chain.
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