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The experiments performed investigated the different effects of live versus dead microbial cells on the electrical properties of porous media (sand grains). The study consisted of live and dead populations of wild type Pseudomonas aeruginosa as a model organism. Low frequency electrical measurements (0.1 – 1000 Hz) were taken to observe changes in electrical properties versus an increase in cell concentration.  Cell density was approximated using a strongly correlated optical density to CFU/ml linear relationship to compare multiple cell samples. The microbial cells were suspended in Bushnell Haas broth diluted to a constant fluid conductivity of 886 µS/cm. For dead cell measurements, the biotic solutions were autoclaved at 121°C for 15 minutes to guarantee no live cells in solution. Clay suspensions of various concentrations were also added to the sand to observe changes in electrical properties of porous media and compare the results to the effects observed with the dead or living bacterial cells. Both the live cell samples and the clay suspensions showed an increase of phase magnitude and imaginary conductivity, but no change in real conductivity. On the contrary, the dead cell samples did not show a change in phase, imaginary, or real conductivity measurements. Such results imply that the presence of microbes in porous media should be considered when measuring the electrical properties. Also, the difference between live and dead cell results may prompt further studies on cell attachment and its effect on the electrical properties of porous media.
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