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Will present a seminar on

“ROLE OF CATALYTIC AGENTS ON
IN-SITU COMBUSTION FRONT PROPAGATION”

Air injection and in-situ combustion processes have long been considered as a thermal oil recovery method.  During injection, development of a self-sustaining combustion front and its propagation throughout the subsurface reservoir are necessary for improved recoveries.  Front propagation is dictated by the availability of reactants, i.e., oxygen and hydrocarbon fuels, and the reaction kinetics under the influence of reservoir heat losses.  Unlike other thermal recovery methods, the in-situ combustion produces significant amounts of heat in the reservoir.  The process is subject to acute external heat loss rates, however, due to high temperature gradients in-place.  Consequently, reservoir temperatures may be reduced considerably, leading to a deteriorated combustion performance and debilitated field operations.  Goal of this presentation is to determine under which conditions the in-situ combustion temperatures could be maintained at sufficient levels.  Previous laboratory investigations have addressed this issue using kinetic and combustion tube experiments.  In the absence of external heat losses, it has been repeatedly shown that naturally occurring clays, metallic minerals and some water-soluble metallic additives improve self-sustainability of the combustion front in oil and sand mixtures.  In general, this has been attributed to changes in morphology and surface properties of the porous medium ahead of the combustion front.  During the presentation, an analytical approach is used to investigate the front behavior in the presence of catalytic agents.  The front involves coherent propagation of low-temperature (fuel generating) and high-temperature (fuel burning) oxidation reaction regions under the influence of reservoir heat losses.  The analysis is performed in a space of parameters that includes kinetic and fuel deposition effects of the catalytic agents.  Results show existence of conditions improving frontal coherence and enhancing combustion.
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