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Investigating the influence of porosity-permeability
relations for predicting microbially induced calcite

precipitation

In Your Thesis, for the existing model for microbially induced calcite
precipitation (MICP) [1] various porosity-permeability relations are to be
investigated.

Mircobially induced calcite precipitation has been proven as a technology
to seal leakage pathways [2]. For the modeling of such leakage mitigation
efforts, it is important to predict the correct reduction of permeability.

Obviously, the structure of the initial porous medium and the conditions
under which the MICP occurs, influence the reduction of permeability due to
a reduction in porosity. Thus, the student is expected to investigate various
scenarios consisting of combinations of injection strategies, porous media,
and porosity-permeability relations. From comparisons to experimental data
and between the different scenarios, suitable porosity-permeability relations
are to be identified for each type of porous media.

The main tasks will be:

e Implement various porosity-permeability relations into the existing model

for MICP [1];

e Evaluate the performance of the investigated relations for e.g. different
porous media and injection strategies;

e Identify suitable relations for different porous media (e.g. sand or sand-
stone) and potential dependencies of the porosity-permeability relation
on the injection strategy.
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The findings shall be summarized in a report and presented in an oral pre-
sentation.
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