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Chlorinated ethenes are the most widespread source of
organic contamination in groundwater and are also frequently
detected in hyporheic zones and surface water bodies [1].
Biodegradation of these compounds in aquatic environments
depends not only on the activity and metabolic capabilities of
specific microorganisms but also on microbial community
interactions [2], mass transfer, and geochemical processes.

We present microbial assays of chlorinated ethene
degradation performed in three-phase batch setups in which a
consortium of organohalide-respiring bacteria (OHRB) was
cultivated alone or in presence of iron- and/or sulfate-
reducers. Sulfate respiration was found to have an important
effect on the degradation rates of tetrachloroethene (PCE) and
the daughter products dichloroethene (cis-1,2-DCE) and vinyl
chloride (VC). The effect of iron respiration on degradation
of the chlorinated compounds was found to be negligible
when the microbial community comprised only OHRB and
iron reducing bacteria.

To quantitatively interpret the experimental observations
(i.e., hydrochemical and T-RFLP data) we developed a
modelling approach based on a MATLAB®-PHREEQC
coupling. The model allowed us to determine the kinetics of
the different bacterial guilds and to describe multi-phase mass
transfer between the gaseous, organic and aqueous phases in
the batch setups, as well as the dynamics of the microbial
populations and the geochemical reactions that occurred in
the aqueous phase.
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