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Adsorptive Fractionation of Compost DOM by Mineral Soil and Polymeric Resins
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Dissolved organic matter (DOM) affects various physico-chemical processes in soils, including soil organic carbon accumulation and stabilization.  A major process that governs the fate of DOM, and the stability of carbon in soils, is the adsorption of DOM to soil mineral surfaces.  The authors used elemental analysis, resin-based fractionation, UV ab​sorp​tion spectroscopy, and Fourier transform ion cyclotron resonance mass spectrometry (FT-ICR MS) to examine the adsorptive fraction​ation of DOM extracted from composted biosolids during batch equi​librium experiments with mineral soil.
Experimental 

Samples containing DOM before and after batch equilibrium experiments with mineral soil at low, medium and high concen​tra​tions were analyzed using negative ion mode electrospray ioniza​tion (ESI−) and the passively shielded 9.4 T FT-ICR MS at the Ion Cyclotron Resonance Facility of the National High Magnetic Field Laboratory (NHMFL). Mass spectral peaks with signal magnitude > 6x the base​line root-mean-square (rms) noise level were assigned elemental compositions with PetroOrg software, subject to various constraints for chemical feasibility. The identified peaks were assigned to descrip​tive compound classes based on their compositional similar​ities to familiar organic compounds (e.g., lipids and carbohydrates).
Results and Discussion


In the low and medium concentration DOM solutions, highly oxidized poly​phenols and carbohydrate-like molecules were selectively adsorbed by the mineral soil. This was evidenced by decreases in their relative abun​dances when the unbound DOM samples were compared to the original “bulk” DOM solution (Fig. 1). In the high concentration DOM solution, less oxidized carboxyl rich alicyclic and lignin-like molecules were selectively adsorbed by the mineral soil (Fig. 1). Similarly, resin-based fractionation revealed enhanced hydrophobic acid adsorption as DOM concen​trations increased. The observed concentration-dependent change in adsorp​tion selectivity appears to support the hypothesis that organic matter forms zonal structures upon sorption to mineral surfaces [1].
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Fig. � SEQ Figure \* ARABIC �1� Change in proportional relative abun�dance of CHO formulas in bulk vs. unbound DOM sam�ples at Low (a), Medium (b) and High (c) equilib�rium concentrations (27, 65 and 95 mg C L−1).









