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Influence of Biochar Carbon Thermal Stability, Carbon Forms and pH on Phosphorus Sorption in Sandy Soils
Ngatia, L.W.; Hsieh, Y.P.; Nemours, D. (Florida A&M U., College of Agriculture and Food Sciences); Fu, R. (NHMFL) and Taylor, R.W. (Florida A&M U., College of Agriculture and Food Sciences)
Introduction 

Phosphorus (P) eutrophication is a growing concern globally (Villapando and Graetz, 2001). Phosphorus contribution to underground water contamination and water bodies’ eutrophication remains a major problem (Meinikmann et al. 2015), with most of the P emanating from agricultural sources. Biochar has potential to mitigate P eutrophication but biochar production optimization for eutrophication mitigation is poorly understood. The objective was to determine how biochar carbon (C) composition and stability influenced biochar P sorption. 
Experimental 

Biochar was produced from switchgrass, kudzu and Chinese tallow at 200, 300, 400, 500, 550, 600, 700 oC. Carbon composition was determined using solid state 13C NMR. Phosphorus sorption was determined through an incubation experiment.
Results and Discussion


Over all P sorption increased with increasing biochar pyrolysis temperature, however, optimization of P sorption was feedstock specific (Fig. 1). With increasing pyrolysis temperature there was a shift from low thermal stable carbon dominated by O-alkyl C to more thermal stable C dominated by aromatic (C) (Fig. 2). Thermally stable aromatic C favored P sorption
Conclusions

Biochar has potential for P eutrophication mitigation when applied on sandy agricultural soils.
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Fig. 2  Biochar carbon composition, determined by solid state 13C NMR





Fig. 1 Biochar phosphorus sorption under different pyrolysis temperature









