Atomistic Study of Fluid Transport in Hierarchical Porous Materials
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transportpropertiesremainschallengingdue to the presenceof multi-scale porouscharacteristicand compositionalheterogeneity observed

highly heterogeneousyith a poredistributionspanningordersof magnitudefrom afew nanometreso a few microns Describingfluid

within the rocks A fundamentalunderstandingof fluid transportin shale matricesduring shale gas extractionis important for
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Porous Media
In this study, we employthe BD-NEMD approachto simulatemethaneflow throughhierarchicalamorphoussilica porousmaterials

representativef thosefound in shalegasplays We collect resultsfor permeabilityand transportdiffusivity, and we correlatesuch Lattice Boltzmann Simulation
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resultswith porestructureinformation Theempiricalrelationpresentedherefor estimatingtransporwiffusivity andpermeabilitycould dsorption Process

haveimportantimplicationsfor understandingtructuretransportrelations but alsofor predictingfluid transporin shaleformations
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This study suggests that an atomistic modelling approach based-BiEBID simulations can be used to predict fluid transporperies across sedimentary rocks through an empirical power relation. Bridging the gaps between a
pores, a few hundreds of pores and ultimately complex pore networks would be a significant achievement in the deveatgftorentgpmultiscale modelling frameworks with predictive empirical relations. Numerous computationa
and theoretical approachleave shown potentials of techniquesdtrdying fluid transport through porous media at longer length and bigger time scales accountingrmeKlunteractions anthe wide range of confined fluid states.
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