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A goal of this work is to better understand the chemistry of
gas-solid interactions and how volatile compounds are
transported through geologic materials under different
temperature and humidity conditions (Figure 1). Inverse gas
chromatography (IGC) allows us to characterize and quantify the
physicochemical properties of geologic materials using probe
gases, such as volatile organic compounds and noble gases.
Geologic materials are typically heterogeneous, both physically
and chemically. Characterizing the properties of individual
organic and inorganic components can help elucidate the primary
factors influencing volatile interactions in more complex
mixtures. Recent work has demonstrated that IGC is effective in
analyzing key physicochemical parameters (e.g., partition
coefficient, diffusion coefficient, and heat of adsorption) used for
modeling subsurface gas transport [1]. Ongoing efforts involve
integrating IGC-determined physicochemical parameters with
Subsurface Transport Over Multiple Phases-GeoThermal
(STOMP-GT, [2]) models to better predict vapor transport
through the subsurface (Figure 2). Initially, STOMP-GT is being
used to create a 2D cylindrical model that simulates IGC
conditions. In an iterative process, the model is being validated
based on experimental results. Ultimately, experimentation helps
produce the scientific understanding and physicochemical
parameters that will enable more effective modeling and
prediction of subsurface gas transport.
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