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ABSTRACT:  The presentation is centered on the ability of Barnett gas shale core samples to store gas. A methodology has been developed allowing interpretation of the gas pressure‐volume data in terms of measurements in porosity, adsorption capacity, permeability and molecular transport coefficients of core plugs. The approach considers pore volume compressibility and sorption effects. It is shown that, although widely‐known as an impermeable rock with low-porosity and ultra-low permeability, organic shales have the ability to store significant amounts of gas due to trapping of the gas in adsorbed state within its finely‐dispersed organic matter also known as kerogen. SEM images and adsorption porosimetry analysis show that the kerogen is a nanoporous material mostly with micropores (< 2 nm) and mesopores (2‐50 nm). A comparative study of single- and multi-component fluids in model organic pore is presented using molecular modeling and Monte Carlo simulation results. Gas permeation experiments show that a significant portion of the produced gas reaches fractures from the organic pores through the inorganic matrix. This is consistent with SEM images that do not show connectivity of the organic nanoporous material on scales larger than tens of microns. It indicates an in‐series coupling of the dual (inorganic-kerogen) continua in Barnett shale samples. The inorganic matrix permeability is typically in the order of 10nD. More importantly, although transport in the inorganic matrix is Darcian (viscous flow), transport in the organic pores is not due to flow but mainly to molecular transport mechanisms: pore and surface diffusion. Fluid mechanics of natural gas in organic-rich shale involves nano-scale phenomena which could lead to potential non-Darcian effects during the gas production. In general, these are low-Reynolds number and non-continuum effects and, more importantly, pore-wall dominated multi-scale effects. These will be discussed using meso-scale lattice Boltzmann simulation studies of gas dynamics in organic nano-tubes.
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