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Abstract

The porosity is an important index to reflect the development of pore structure of porous rock.
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However, for some porous rocks with extremely developed pore structure, different porosity
measurement methods have different applicability. In this paper, we discuss the applicability of
three porosity measurement methods, water-saturated method, mercury intrusion porosimetry
(MIP) method and image method based on CT scanning technique, to porous rock, using a biogenic
sedimentary rock, i.e,, coral reef limestone, collected in Hainan Province, China, as an example.
The results show that the porosity measured by the MIP method and the image method with adap-
tive threshold segmentation are similar, which is around 0.48; the porosity measured by the wa-
ter-saturated method is significantly smaller, which is 0.35; and the porosity measured by the im-
age method using two global threshold segmentation approaches are larger, which are approx-
imately 0.55. The analysis of pore connectivity of the coral reef limestone sample reveals that the
pore connectivity of the sample is high. Therefore, the porosity measured by the high-pressure
MIP method is considered to be the most accurate, which also indicates that the binarized images
processed by the local threshold segmentation method are more suitable for the porosity calcula-
tion of coral reef limestone with a hyper-developed pore structure.
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with dense pore structure).

Figure 1. A standard sample of CR-D and its partially enlarged picture
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Figure 2. Schematic diagram of porosity measurement by MIP
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Figure 3. The samples used for MIP measurement, which were taken from the
same rock matrix as CR-D
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Figure 4. CT scanning procedure and three-dimensional reconstruction
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Figure 5. Gray histogram of CR-D’s CT scanned images. (a) Slice 25 mm from the bottom of the sample; (b) Slice 75 mm
from the bottom of the sample
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Figure 6. Binarization effect of the adaptive threshold segmentation method (the position of
the picture is 5 cm from the bottom of the sample, where the blue part is the rock matrix)
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Figure 7. Binarization effect of the OTSU method (the position of the picture is 5 cm from the
bottom of the sample, where the blue part is the rock matrix)
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Figure 8. Binarization effect of the maximum entropy method (the position of the picture is 5
cm from the bottom of the sample, where the blue part is the rock matrix)
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Table 1. Porosity of CR-D from three segmentation methods
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Figure 9. Connectivity analysis of CR-D’s pore structure (blue parts are connected pores, pur-
ple parts are isolated pores)
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