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Pore structures in porous rock play an important role in hydraulic & mechanical behaviour of rock. Porosity, size
distribution and orientation of pores represent the characteristics of pore structures of porous rock. While effective
porosity can be measured easily by conventional experiment, pore size distribution is hard to be quantified due to
the lack of corresponding experiment. We assessed pore size distribution of Berea sandstone using X-ray CT image
based analysis combined with associated images processing, i.e., image filtering, binarization and skeletonization
subsequently followed by the assessment of local thickness and star chord length. The aim of this study is to pro-
pose a new and effective way to evaluate pore structures of porous rock using X-ray CT based analysis for pore
size distribution.
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Al omn, walol Algte] B A5 Fig. |
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2 4= ArH(Taud et al., 2005). X-ray CTS o]&3 & X-ray CT ZHH|
Mg ARl tigh vl 2Q] ZeAAE S & Xray CTE EA9] WHE 7H o= vepd int
Table 1. Mineral composition and its content.
Minerals Quartz Microcline Kaolin Albite etc.
Content (%) 85.3 10.3 2.8 1.6 -




X-ray CTE o]
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Fig. 1. Microscopic image of Berea sandstone (Qz: quartz,
Mec: microcline, Prt: perthite, R.F: rock fragment, Bt: biotite).

Table 2. Specification of X-ray CT equipment in this study.

g wElol Alte] e=EERE 2 355

Fig. 2. View of X-ray CT scanning for Berea sandstone.

KICT XCT system
Model
1 2 3
X-ray tube MXR-320HP/11AX 225kV Open type Micro-focus | 120 kV Open type Nano-focus
X-ray tube X-ray tube
Voltage range 20 to 320 kV 30 to 225kV 30 to 120kV
Tube current range 22.5 mA 10 to 3000 pA 10 to 200 pA
Focal spot size 0.4 mm 6 um 0.4 um
Total pixel number 2,048 x 2,048
Detector - -
Pixel pitch 200 pm
ohfet Hlvk BHE S & 5 Qe olgel glol A Zol 0007 Aol YW - UwF sHack. YAsh
AR B 5 O APEsel 485D k. B0 9EF Rl sk AF 10mm, Zeo] 20
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(a) Berea sandstone specimens

0
W\
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o
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(c) Cropped region of interest (ROI)
(400 x 400 pixels)

Fig. 3. 3D reconstructed model preparation for pores evaluation.
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(b) 3D reconstructed model

(d) 3D pore structure
(400 x 400 pixels, pitch 0.01 mm)
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A 7P T8 Afe oxlst X—H’iolﬁ} o]} A2
CT oAl Ex=9] e 7} HAo| Z=Fk(intensity)
= 0 12 AFAske Aol olF Sleixe ZA
%k(threshold)2 AAske Aol wg- Fasitt AAREES
2o= A sk tpdet o] 2 (Sheppard et al.,
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(a) Original CT
slice image

(d) Cropped ROI
image filtering

Fig. 4. Pre image processing procedure.
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(e) Cropping ROI
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(b) 3D image

Fig. 5. Skeletonized image of pore structures in Berea sandstone reconstructed from X-ray CT image using thinning

algorithm.
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(b} 3D image

Fig. 6. Pore structure reconstructed from CT image using local thickness analysis.
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Fig. 7. Schematic concept of Star Chor Length calculation.
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(b) SCL result at one

(a) Skeleton image

point on skeleton

Fig. 8. Schematic plot for the SCL result.

(a) Original Image

Fig. 9. Comparison of local thickness and SCL for PSD.
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Radws (x 0.01mm)

(a)Local thickness

Fig. 10. Pore size distribution calculated from two methods.
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