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Multi-scale granular porous structure generation
and its effect on permeability
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Multi-scale nature is one of the key features in complexity of rock structures from unconventional resources.
Advanced imaging techniques such as high resolution Computed Tomography (CT) and Focused Ion Beam–
Scanning Electron Microscopy (FIB-SEM) have shown that these low permeability rocks possess bi-model
pores distribution. To characterize the inter-particle and intra-particle pores and their influence on perme-
ability is important for economically imaging unconventional rocks and effectively predicting the rock per-
meability.

Experiments are powerful in providing direct information and classification of the inter-particle and intra-
particle pores, however heterogeneity makes it difficult to distinguish influence of pores at varying scales. To
investigate separate influence of inter-particle and intra-particle pores on permeability, numerical generation
of multi-scale rock structure and numerical calculation of permeability are necessary.

In this work, a multi-scale porous structure generationmethod is brought up and the permeability is computed
with Lattice BoltzmannMethod (LBM).The generation method is based on RandomGeneration Growth (RGG)
method and only particle morphology is considered at present. By assuming that the rock is formed by porous
particles, which consist of smaller agglomerated particles, RGG are used under two scales to control the porous
particle structure (intra-particles pores) and the entire packing structure (inter-particle pores). Simulation
results by LBM are firstly validated with liquid chromatography experiments data. Then individual influence
of inter-particle and intra-particle pores is studied in detail. It is shown that intra-particle pores help to
improve the structure permeability and with decreasing intra-particle pore size and porosity, the influence of
intra-particle pores can be neglected.
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