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Abstract

In this study, the efficiency of microbial enhanced oil recovery (MEOR)
method was visualized in heterogeneous patterns by means of micromodels
and the results were compared with waterflooding. Heterogeneity of porous
media is one of the most important factors that greatly influence oil recovery.
In a heterogeneous medium, the injected slug is canalized through high
permeable zones and the oil in low permeable zones remains in the reservoir.
Several methods have been suggested to solve this problem. Cementing and
chemical or microbial plugging of high permeable zones are among the
potential methods to solve the problem. An important question related to
MEOR is that how biocolloid distribute in a medium with with heterogenous
pores? To answer this question, we attempted to visualize the microbial
plugging of high permeable zones in a glass bead and etched micro-model.
For this purpose two bacterial consortia were isolated from soil. One
consortium was enriched from an oil contaminated soil and the another was
isolated from an uncontaminated soil. The consortia were able to grow on
crude oil as the sole source of carbon and energy. Both in-situ and Ex-situ
methods of MEOR were performed. The former for an etched micro model
and the latter for a glass bead micro model. Using colored indicators and
microscopic observations, we were able to demonstrate that the bacteria could
penetrate in high permeable zones and plug them biologically and in the

regard MEOR method was superior to water flooding method.
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