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Depleted petroleum reservoirs reinjection and storage technical thinking of

highly-mineralized mine water in Ningdong Coalfield

MA Lianjing', WANG Song', DU Song’, ZHAO Baofeng™*, ZHANG Yang', LU Caiwu'
(1.School of Resources Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China; 2. Exploration and Research Institute, CNACG,
Beijing 100039, China; 3. CCTEG Xi’an Research Institute (Group) Co., Ltd., Xi’an 710077, China; 4.Shaanxi Key Laboratory of Coal Mine Water Disaster
Prevention and Control Technology, Xi’an 710177, China)

Abstract: The Ningdong Coalfield is located in the arid and semi-arid region of northwest China, which is one of the 14 approved large-
scale coal bases with a reserve of over 100 million tons in China. Currently, it faces challenges such as a large volume of highly-mineral-
ized mine water, mature but costly treatment technology, and a low comprehensive utilization rate. To achieve the low-cost efficient rein-
jection and storage of highly-mineralized mine water in the Ningdong Coalfield and to protect the hydrological and ecological environ-
ment, this study, based on the typical characteristics of high mineralization in the mine water of 13 coal mines in the Ningdong coalfield,
proposes a technical approach for the reinjection and storage of highly-mineralized mine water in depleted petroleum reservoirs in the coal
and oil resources overlapping area. This approach utilizes the valuable unconventional water resource by making use of the pore-fracture
dual structure and water storage space in the depleted petroleum reservoirs, the initial reservoir pressure vacuum during the shutdown of
the oilfield, and the low-cost disposal of highly-mineralized mine water after resource utilization. The study systematically elaborates on
the selection of depleted petroleum reservoirs, reinjection processes, water storage potential, pre-treatment water quality requirements, and

the feasibility analysis of the environment. It also outlines prospects for fundamental theoretical research, legal regulations, policies, and
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real-time monitoring and control. The results indicate the feasibility of the proposed reinjection and storage technology in depleted petro-

leum reservoirs, which can achieve the low-cost efficient treatment of highly-mineralized mine water in the Ningdong Coalfield. “How to

finely characterize the water injection seepage process” is identified as a bottleneck issue in the reinjection treatment technology. In es-

sence, it involves the evolution mechanism of water injection and seepage in the pore-fracture scale of the depleted petroleum reservoir un-

der the coupled chemical action of highly-mineralized mine water and sandstone. Furthermore, there is an urgent need for improvement in

related legal regulations, policies, and real-time monitoring and control to ensure the smooth implementation of the reinjection and storage

technology in depleted petroleum reservoirs. This study aims to provide new insights into efficiently reinjecting and storing highly-miner-

alized mine water and to offer references for the protection of secondary water resources in the development of coal, oil, and gas resources.

Key words: highly-mineralized mine water; depleted petroleum reservoirs; reinjection and storage; coal and oil resources overlapping

area; Ningdong Coalfield
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Fig.2 Regional distribution of coal and oil resources overlapping areas in Ningdong Coalfield
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Fig.3 Conceptual of highly-mineralized mine water reinjection and storage in depleted petroleum reservoirs
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