Fe-zeolites – the alternative to activated carbon for removal of organic contaminants from water? 
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The combination of adsorption and radical-driven oxidative degradation is a promising approach for the removal of highly dilute organic contaminants from water. In this respect, zeolites are an interesting alternative to activated carbon adsorbents since they can reach comparable adsorption efficiencies and are specifically suitable for on-site regeneration by advanced oxidation processes. Their ion exchange sites located in the pore channels and cages allow dispersion and stabilization of isolated iron ions, which are highly active in redox reactions. Thus, Fe-loaded zeolites have been shown to function as heterogeneous Fenton-like catalysts over a wide pH range including neutral conditions [1-3]. 
This presentation will summarize recent approaches to tailor Fe-zeolites for various contaminants and application scenarios:

By selecting the zeolite framework type and chemical composition (SiO2/Al2O3 ratio) high selectivities of the zeolites towards target contaminants can be achieved. Target contaminants under study include typical groundwater contaminants (dichloroethane, trichloroethene, MTBE) but also contaminants of emerging concern such as the non-ionic surfactant nonylphenol ethoxylate (Triton) and some pharmaceuticals (ibu​profen, diclofenac and carbamazepine). 
Application scenarios include I) fixed-bed zeolite adsorbers for on-site regeneration by H2O2 flushing and II) in-situ application of colloidal Fe-zeolites in groundwater remediation. The latter approach requires smart particle design in order to provide suspensions suitable for sub-surface injection and spreading within the aquifer sediment. This approach aiming at the installation of in-situ sorption/reaction zones is studied as part of the NanoRem project [4]. 
Batch and column studies demonstrating the performance of Fe-zeolites under field-relevant conditions will be presented. 
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