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Sediments are important reservoirs for various contaminants,
both organic and inorganic, including trace metals. They also
contain nutrients and organic matter and host microbial
communities that play a crucial role in biogeochemical
transformations  within aquatic  systems. Despite their
importance, the interplay between geochemical conditions and
microbial community activity in controlling trace metal
mobilization remains poorly understood.

This study explores the combined influence of microbial
dynamics and geochemical conditions on the release of trace
metals into the water column. Controlled leaching experiments
were conducted under aerobic and anaerobic conditions, at two
temperatures (12°C and 20°C), and with contrasting light
regimes (light versus dark). The mobility of dissolved trace
metals, major anions, phosphates, and dissolved organic carbon
was assessed, and microbial activity was monitored by
metabolomics and flow cytometry.

Preliminary results reveal that the activity of microbial
communities under several environmental conditions
significantly influences the mobilization of trace metals, with
distinct release patterns, especially between oxic and anoxic
conditions. Moreover, for most of the trace metals released
during leaching, concentrations measured surpass the INERIS
thresholds for aquatic systems, highlighting potential
environmental risks. Ongoing analyses focus on the temporal
evolution of microbial communities and their role in organic
matter transformation and metal solubilization.

These findings underscore the complex coupling between
microbial and geochemical processes in the release dynamics of
trace metals into the water column, highlighting the importance
of integrated approaches for understanding metal mobilization in
aquatic environments and so contamination hazard.
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