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Fig.1 Size distribution of oil sand mineral particle
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Table 1 Mineral component of rock samples

Mineral componentg %

Sample -
quartz feldspar carbonate pyrite clay
oil sand 76 20 Nd Nd 4
tightsand 86 11 3 Nd Nd
shale 31 16 17 2 34

Note: Nd—No detected
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Fig.2 CT images of rock samples

(a) Oil sand, (b) Tight sand, (c) Shale (Micro-CT), (d) Shale (Nano-CT)
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Table 2 The CT scan image properties of samples

Image

Sample  Apparatus Resolution
number
oil sand MicorCT 1801 4.4m
tightsand  MicorCT 1801 2.0m
shale MicorCT 2401 26.2um
NanoCT 901 0.13m
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Fig.3 Size distribution of oil sand mineral particle by sieving method

and CT scan method
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Fig.4 The segmentation of pore and fracture in tight sand
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Fig.5 The pore area and volume distribution in tight sand
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Fig.6 The segmentation of fierent component in shale
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Fig.7 The pyrite area and volume distribution in shale
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Fig.8 The porearea and volume distribution in shale
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CHARACTERIZATION OF ROCK MICROSTRUCTURE USING 3D X-RAY
COMPUTED TOMOGRAPHY Y

Xue Huaqing™® Xu Ruina Jiang Peixue Zhou Shangweh
*(Key Lab for Thermal Science and Power Energineering of Ministry of Educatipartment of Thermal Engineerindi,singhua University,
Beijing 100084, China)
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China)

Abstract
and gas reservoir, such as evolution, occurrence state of oil and gas, migration patterns and seepage characteristics. T

The investigation on microstructure of rock is critical to the basic geology research in unconventional oil

advantages of pore structure characterization by computed tomography (CT) are multi-scale and without damage. Th
tar sand, tight sand and shale were scanned by the CT, and the results were compared between CT scan characterizati
and normal measurements to show that the mineral total components are really close and the size distributions of miner:
are overall small difference, and large difference in the mineral size less tian Bétween CT scan and the sieving
method on tar sand. The pore structure of tight sand was observed by the CT images. Dueffertire dieasurements

and sample size, the porosity tested by CT scan, is a little more. The layer structure of shale can be found by micro CT
images, but the microstructure of pore are not distinguished by the micro CT. Compared with normal methods, the TOC
and pyrite mineral are measured by the Nano CT scan, but the porosity test is smaller. It is due to the resolution of Nanc
CT is not high enough and the grey value between organic matter and pore are not easily separately.

Key words rock, micro-structure, characterization
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