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Investigating Sulfur Incorporation into Dissolved Organic Matter
Ryan, J.N. (U. Colorado Boulder); Poulin, B.A. (U.S. Geological Survey, Boulder), Podgorski, D.C. (FSU, MagLab) and Aiken, G.R. (U.S. Geological Survey, Boulder)  
Introduction 

Sulfur-containing functional groups in DOM control the reactivity of dissolved organic matter (DOM) to trace metals (e.g., mercury).  The abiotic addition of sulfide into DOM is recognized as an important mechanism responsible for the elevated concentration of sulfur in DOM.  The goal of this research is to use FTICR-MS to study the abundance of sulfur in DOM and molecular signatures of sulfur-containing molecules.  DOM samples were surveyed from diverse environments that differ in redox state and sulfur loading. 
Experimental


 DOM was isolated from a variety of aquatic environments (marine, estuarine, terrestrial) that differ in DOM source material and environmental redox conditions (n = 10). This included four DOM samples collected across a sulfide gradient in the Florida Everglades. DOM samples (10 mg L-1 DOC, 100% MeOH) were infused into the electrospray ionization (ESI) source at of a 9.4 T FTICR-MS and analyzed in negative ionization mode. The relative abundance of sulfur-containing molecules was defined as: 
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where CHOS, CHONS, and CHOSP are the number of formulae containing sulfur, nitrogen and sulfur, and sulfur and phosphorus, respectively. The sulfur and carbon contents were quantify on DOM samples (atomic S/C). 
Results and Discussion


Regardless of the origin of the DOM, sulfur-containing molecules occupied diverse regions of van Krevelen diagrams (example shown in Fig.1a) that overlap regions occupied by CHO assignments. More sulfur-containing formulas were observed in DOM samples collected from sulfidic environments, which supports that sulfur in DOM can be formed through the incorporation of sulfide into CHO molecules.  The DOM sulfur content positively correlated with the relative abundance of sulfur containing formulas (Fig.1b) and represented as much as 30% of the total formulas assigned.  We can conclude that FTICR-MS is a semi-quantitative approach to evaluate the relative abundance of sulfur in DOM, and that sulfur in DOM originates, in part, from reactions with sulfide. [1]  
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Fig.1 (a) van Krevelen diagram of molecules with 1 sulfur atom (CHOS1OX) of Florida Everglades DOM, and (b) linear regression between the abundance of S-containing formulas and DOM sulfur content (Atomic S/C) for ten DOM samples. 
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