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Transformation of Water-Extractable Soil and Litter Organic Matter during Combustion
Young, R. (Colorado St. Univ.) Rosario-Ortiz, F. (Univ. Colorado); Borch, T. (Colorado St. Univ.); Webster, J. (Univ. Colorado); Chen, H. (NHMFL) and McKenna, A. (NHMFL)
Introduction 
 
Between 50 x 1012 g and 270 x 1012 g of “black carbon” are produced annually by the partial combustion of biomass. Black carbon is an ill-defined continuum of organic compounds, possibly including organic N, whose structures depend on fire intensity, oxygen availability, and the nature of the source material. In fire-impacted watersheds, water quality is adversely affected though increased erosion and organic matter transport. Because disinfection byproducts (DBPs) are formed from organic matter components during drinking water treatment, more and different DBPs could be produced when waters from fire-impacted watersheds are treated, including nitrogenous DBPs with higher toxicities than currently regulated DBPs like trihalomethanes and haloacetic acids.
Experimental 
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Soil and litter samples from deciduous and coniferous forests were combusted at 225 °C, consistent with low fire intensity, and 350 °C, consistent with higher fire intensity.  Water-extractable organic matter from the samples was 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


After combustion at 225 °C, carbon release by water extrac​tion decreased in the litter organic matter, and in​creased in the soil organic matter. Less carbon release by water extraction was associated with combustion at 350 °C. In the litter organic matter, the percent relative abundance of the condensed aromatic class in​creased from 6% to 60% after combustion at 225 °C, and the carboxyl-rich alicyclic molecule (CRAM) class decreased from 36% to 6%. In addition, the abundance-weighted average number of N increased substan​tially after combustion at 225 °C, as evidenced by Fig. 1. Finally, in the litter organic matter, the abundance-weighted average carbon oxidation state of all identified molecular formulas increased substantially after combustion at 225 °C. In the soil organic matter, none of these changes were dramatic, possibly because soil organic matter is already more degraded than litter organic matter. 
Acknowledgements

A portion of this work was performed at the National High Mag​netic Field Laboratory, which is supported by National Science Found​a​tion Cooperative Agreement No. DMR-1157490 and the State of Florida.  This work was also supported by the National Science Foundation Division of Chemical, Bioengineering, Environmental, and Transport Systems (Award nos. 1512670 and 1512715).
References


The manuscript that presents the results of this study is currently in preparation.
Fig. � SEQ Figure \* ARABIC �1� van Krevelen diagrams of CHON com�pounds from water-extractable dissolved organic matter of deciduous plant litter (a) before and (b) after combustion at 225 °C. The lightest green color represents the first quintile and the lowest relative abundance among assigned formulas, and the darkest green color represents the fifth quintile and the highest relative abundance.









