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Anionic complex fluids have been shown to,
unexpectedly, bind to anionic surfaces, which can be utilized
to manipulate surface wettability. Understanding the
interaction between complex fluids and minerals at the
solid/liquid interface is key to improved processes related to
subsurface energy and water applications. With mica and the
anionic surfactant AOT as our model system, we identify the
effect of the charge-balancing cation on the partitioning of the
surfactant between the adsorbed and diffuse layers.

Recent advances in cryogenic electron microscopy (cryo-
EM) preparation have made it possible to use scanning
transmission electron microscopy (STEM) to investigate the
intact solid/liquid interfaces and electron-beam-sensitive
materials. Here we utilize cryo-EM to investigate nanoscale
liquid-mineral interfacial interactions. These nanoscale results
are integrated with results from molecular dynamics
simulations and macroscopic characterization from Raman
spectra and contact angle measurements to understand the
mechanism of interfacial interactions between mica and
surfactant. We present the microstructure of the mica/AOT
interface coupled with local chemistry from cryo-EM
investigations which utilize cryo-FIB preparation, cryo-
transfer, and cryo-STEM. Details will be presented on the
AOT interfacial structure, including high-resolution
surfactant structure and surfactant chemistry at the interface.
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