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Table I Comparison of common microscopic detecting technology for hydrate-bearing sediments (after reference [14-15])
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Fig.1 Measuring accuracy of the commonly used morphological observation methods (modified from reference [16])
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Fig.2 Schematic diagram of the hydrate occurrences (after reference [29])
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Fig.3 Common workflow of the pore-structure characteristics analysis of the hydrate-bearing

sediments using digital core method based on CT scanning
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ADVANCES IN THE PORE-STRUCTURE CHARACTERISTICS AND MICRO-
SCOPIC SEEPAGE NUMERICAL SIMULATION OF THE
HYDRATE-BEARING SEDIMENTS

ZHANG Yongchaol’z, LIU Changlingl’z*, WU Nengyoul’z, LIU Lelel’2, HAO Xiluo'?, MENG Qingguol’z,
LI Chengfengl’z, SUN Jianyel’z, WANG Daigamg3
(1 Key Laboratory of Gas Hydrate of Ministry of Natural Resources, Qingdao Institute of Marine Geology, China Geological Survey, Qingdao 266071,
China; 2 Laboratory for Marine Mineral Resources, Qingdao National Laboratory for Marine Science and Technology, Qingdao 266071, China;
3 Beijing International Center for Gas Hydrate, Peking University, Beijing 100871, China)

Abstract: Study of pore-structure characteristics and numerical simulation of microscopic seepage play funda-
mental and critical roles in gas hydrate research, which are of great significance for understanding the mechan-
isms of hydrate dissociation, seepage in sediments, and performance in reservoir exploitation. In this paper, sever-
al kinds of microscopic detecting technology are used for identification of hydrate-bearing sediments and their
technical characteristics. Three widely-used morphological observation methods, including X-ray Computed
Tomography (CT), Scanning Electron Microscope (SEM), and Nuclear Magnetic Resonance Imaging (MRI) are
introduced with respect to their functions in the study of the pore structure and characteristics of the gas hydrate-
bearing sediments. In addition to it, the advances in numerical simulation for the microscopic seepage in the hy-
drate-bearing sediments by the PNM and LBM methods are discussed and summarized. Based on the above re-
search, we proposed the future directions and challenges for pore-structure research and microscopic seepage nu-
merical simulation for hydrate-bearing sediments.
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