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NMR-based analysis of pore structure and water permeability in
carbonaceous slate under water injection

YANG Hucheng", WANG Yangyixuan', GAO Yun', SU Shengrui’*, LI Qiang’

(1. School of Architecture and Engineering, Yan’an University, Yan an 716000;2. College of Geology
Engineering and Geomatics, Chang’an University, Xi’an 710054 ;3. Shaanxi Bangzhi Construction
Engineering Co., Ltd., Xi’an 710021, China)

Abstract: To reveal the pore permeation process of groundwater in the carbonaceous schist and the influence
mechanism of water—rock interaction on its pore characteristics, this paper uses a rock nuclear magnetic resonance
test system that can perform real-time pressure water displacement to study the water distribution in the pores and
the pore characteristics during the water displacement saturation process of the carbonaceous schist core. The
results show that the pore structure of the carbonaceous schist is mainly composed of micro—pores with diameters
less than 0.63 pm and micro—cracks with diameters greater than 4 pm. The former accounts for as much as 90% of
the volume, while the latter accounts for less than 10%. The continuity of pore diameters and the connectivity
between pores affect the water permeation process. During the saturation process of the sample, water quickly
enters the larger—sized pores such as micro—cracks, and the water-rock physical interaction causes the extremely
fine clay mineral particles to absorb water and expand and fall off, depositing at the tips of the micro—pores and
micro—cracks. Some fine particles migrate along the channels with larger diameters with the water; the filling of
micro—pores by water is a relatively slow process and the water storage capacity of the micro—pores is large. The
combined action of external stress and internal pore water pressure causes the pore structure to be in a dynamic
change process. The research conclusions can provide a theoretical basis for water permeation and prevention in the

underground space excavation process of carbonaceous schist strata with abundant groundwater.

Key words : carbonaceous schist; water displacement permeability ; pore characteristics ; nuclear magnetic resonance



