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ABSTRACT:  Biogeochemical interfaces (BGI) in soil are controlling the fate of contaminants in the environment. BGI are highly dynamic in the spatial and temporal domain. To understand the processes at BGI the spatial accessibility of the interfaces is mimicked in micromodels (pore networks etched into silicon wafers or imprinted into polymers) which allow  visualization with high spatial and temporal resolution.

Visualization and image analysis provide data to quantify the kinetics directly, if the general processes are known. For instance, dissolution rates of non-aqueous liquids can be quantified by measuring the volume and surface of the NAPL droplets, while the microbial activity is accessible through the measurement of the growth of gas bubbles.

However, in many other cases chemical information is required to elucidate the processes. Sensor layers can provide information about basic parameters, for example, the local oxygen consumption or the pH-values with sufficient temporal resolution. Raman microspectroscopy, on the other hand, can provide detailed information on the spatial distribution of the target substances in the micromodel. To increase the chemical sensitivity surface-enhanced Raman scattering is used.
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