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In redox-dynamic environments (e.g., wetlands, sediments, root-soil interfaces, groundwater-surface 

water interaction zones), transport and transformation of contaminants, carbon and nutrients are 

governed by a wide spectrum of redox and interfacial processes with the cycles of Fe, S, minerals 

and organic matters highly coupled. Fe is an abundant and microbially redox-sensitive element with 

diverse mineralogy and interfacial/colloidal properties. Immediately following Fe in the 

thermodynamic ladder, S is commonly found in aquatic systems, dictating many biogeochemical 

processes through both inorganic and organic, biotic and abiotic pathways. Although much is known 

about the individual cycles of Fe and S, very limited knowledge has been obtained in the interplay 

between these two cycles, their respective coupling with organic matter and minerals, and the 

subsequent roles on multiscale behaviors of contaminants, carbon and nutrients. Key knowledge 

gaps include, but not limited to, the molecular processes affecting Fe, S and contaminant/nutrient 

speciation, characterization of redox-active products and intermediates (e.g., radical and metastable 

phases), mechanistic factors controlling the mass transfer (dissolved or solid-associated) in 

heterogenous media, correlation between microbial community dynamics and active abiotic-biotic 

coupled pathways controlling the biogeochemical processes, incorporation of the molecular, 

nano/micro/pore scale processes into local, reach and watershed scale models, optimization of 

remediation technologies for contaminate sites. 

 

The symposium invites papers on redox and/or interfacial processes that couple two or more of the 

key players (Fe, S, organic matter, minerals), and address one or more spatial scales of interest 

(molecular, nano/micro/pore, and up to watershed scale). The highlighted research will embrace the 

convergence of the interests of biogeochemists, engineers, hydrologists and reactive 

transport/ecosystem modelers. 
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