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Introduction 
Figure S1 shows the two-dimensional cross-sectional views of grayscale images at the fractional flow of 0.25 and 0.
Figure S2 shows the two-dimensional cross-sectional views of segmented images at the fractional flow of 0.25 and 0.
Figure S3 shows the pore size distribution of different fluid-filling pores at the fractional flow of 0.25 and 0. 
Figure S4 shows the differential pressure across the sample during the scan at the fractional flow of 0.
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[bookmark: _Hlk70595171]Figure S1. Greyscale two-dimensional slices of three-dimensional X-ray images at the fractional flow of 0.25 and 0 for (a) the whole sample and (b) a zoom in region of the sample for better visibility. The yellow box in the upper left image shows the location of the zoom in region for all images in (a).
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Figure S2. Segmented images on the same slice as the greyscale images at the fractional flow of 0.25 and 0 for (a) the whole sample and (b) a zoom in region of the sample for better visibility. The yellow box in the upper left image shows the location of the zoom in region for all images in (a). The blue, yellow, red and black represent brine, intermittent phase, nitrogen and solid grain.
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[bookmark: _Hlk127871949]Figure S3. The pore size distribution of different fluid-filling pores at the fractional flow of 0.25 and 0 in experiments M (top) and L (bottom).
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[bookmark: _Hlk127871975]Figure S4. The differential pressure across the sample at steady state during the scan at the fractional flow of 0 in experiments M and L.
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