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Abstract

Ultra- and small-angle neutron scattering (USANS/SANS) techniques have been increasingly utilized to study pore structures of shale. The
total porosity and pore-size distribution obtained from fitting a polydisperse spherical pore (PDSP) model to combined (U)SANS scattering
profiles are evaluated against analyses from mercury injection capillary pressure (MICP) analysis and low-pressure nitrogen adsorption
isotherms. This study focuses on shale samples from a self-sourced shale reservoir - the Bakken Shale. Differences in porosity and pore size
distribution are observed between organic-rich source rocks and organic-lean reservoir rocks. Besides, a correlation between pore size
distribution and mineralogy composition is investigated. Results show that the pore structure characteristics obtained from USANS/SANS,
MICP and gas adsorptions are complementary and consistent; results obtained from different techniques with different principles, interpretation
theories, and sample size are contrasted and discussed.
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