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The use of foam technology is a potential solution to control gas mobility in highly heterogeneous reservoirs.
However, achieving stable CO2-foams under reservoir conditions can be challenging since the high solubil-
ity in water of supercritical CO2 enhances coarsening and coalescence of confined bubbles. Coarsening is
characterized by the evolution of foam structure due to gas diffusion between bubbles, changing the aver-
age bubble size and foam texture. When foam texture coarsens, gas mobility control is impaired, and it can
also affect foam rheology (Nonnekes et al., 2015). While most studies have focused on the dynamics of foam
texture, which results from the balance between foam generation and destruction, few works have tried to
evaluate foam coarsening for confined foams. In this presentation we will show the main results from a mi-
cromodel experiment where CO2-foam coarsening was reduced by using nanoparticles and/or a CO2/N2 gas
mixture. A zwitterionic surfactant was used as base foaming agent, and different foams containing CO2 were
injected into a micromodel at high pressure (10.3 MPa) and high temperature (60 ℃). Pressure drop, foam
texture (bubble density), bubble growth regime, and flow characteristic were quantitatively assessed and re-
lated to gas mobility reduction obtained by gas trapping during the co-injection of gas and foaming fluids at
50% foam quality. Image analysis was performed without stopping the foam experiment or using a dye for
image analysis, and used to calculate bubble density and size distribution of the foam confined in dead-end
pores areas of the micromodel. The results showed that the CO2-foam stabilized only by surfactant showed
poor behavior in porous media, while an improvement in both foam texture (bubble density at the inlet of
the micromodel) and gas trapping was obtained using the nanofluid (Lopes et al., 2021). A larger decrease in
gas mobility was obtained with CO2/N2 gas mixture, achieving the highest increase in pressure drop, which
was attributed to the large number of trapped bubbles (2x higher than with nanofluid). This result suggested
that using a gas mixture would be suitable to control gas mobility in high-permeability channels and to block
thief zones. The coarsening rates (change in trapped bubble area with time) were reduced in both cases, in-
dicating that the initial foam texture determined the resistance to flow (Façanha et al., 2022). The attempt to
combine both strategies for reducing coarsening showed that nanoparticles decreased the pressure drop of
the foam generated with the N2/CO2 mixture. Hence, injectivity concerns that might arise when injecting a
gas mixture with a surfactant solution could be overcome by adding nanoparticles to the aqueous phase. The
results of this work suggest that a minimum pressure gradient for strong foam generation can be achieved
by simply tackling the foam destruction mechanisms rather than changing injection conditions, showing the
complexity of foam injection projects. Therefore, investigating the mechanisms of foam destruction at pore
scale is fundamental for tailoring CO2-foam properties for field applications.
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