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Targeted delivery by smart capsules for controlling two-phase
flow in porous media1 JING FAN, Harvard University, ALIREZA ABBASPOUR-
RAD, Cornell University, DAVID WEITZ, Harvard University , HARVARD
WEITZGROUP TEAM — Two-phase flow in porous media is significantly influ-
enced by the physical properties of the fluids and the geometry of the medium.
We develop a variety of smart microcapsules that can deliver and release specific
substances to the target location in the porous medium, and therefore change the
fluid property or medium geometry at certain locations. In this talk, I will present
two types of smart capsules for targeted surfactant delivery to the vicinity of oil-
water interface and targeted microgel delivery for improving the homogeneity of the
porous medium, respectively. We further prove the concept by monitoring the cap-
sule location and the fluid structure in the porous media by micro-CT and confocal
microscopy. This technique not only is of particular importance to the relevant in-
dustry applications especially in the oil industry but also opens a new window to
study the mechanism of two-phase flow in porous media.
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