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Abstract: In response to the engineering challenges associated with limited construction scale and slow development
speed in high-impurity salt mines oil storage, this study proposes a novel technical approach that utilizes sediment
voids to expand oil storage capacity. Laboratory experiments and theoretical analyses were conducted on sediment
particles from the Yunying salt mine in Hubei Province. A evaluation system encompassing sediment

characterization and sediment void storage capacity was established. The mechanism of oil injection and production

Wk AHE: 2025 -09 - 11; BEIEM: 2025-10-10

HEWHE: EERELAWIRIRIEBIE (2024YFB4007100); [HEK H AR 223G EHBIBIH (52374069); 1 [HRL 22 B 4 QUFH (L #E 2 75 22
(Y2023089)

Supported by the National Key R&D Program of China (Grant No. 2024YFB4007100), National Natural Science Foundation of China (Grant No. 52374069) and

Youth Innovation Promotion Association CAS (Grant No. Y2023089)



F45%6 H2 RS 2 R PR AT = N R B AT * 467 -

under the fluid-solid coupling of oil/brine and sediment was systematically studied. The sediment void clogging risk
during oil injection and production was explored. The migration rule of oil and brine in sediment voids were
elucidated. The results indicate that Yunying sediments possess a void ratio exceeding 40% with favourable
connectivity in total, meeting the requirements for oil storage. Multiple oil injection and production cycles
demonstrate low flow resistance and a linear mass-time correlation. Dominant flow channels are established only
during the initial injection, stabilizing thereafter. The oil-brine interface exhibits fingering phenomena without
abnormal pressure or rate fluctuations. Transient clogging events occur randomly, presenting an overall low risk.
The oil injection pressure increases stepwise as the oil-brine interface descends. The hydrophilic properties of the
sediments improve brine injection and oil production efficiency through capillary forces. These findings provide
scientific support for the construction of high-impurity salt mines oil storage facilities.
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Fig.1 Schematic diagram of oil injection and production

operations in salt mine sediment voids
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(a) Field salt mine sediment sampling procedures and test specimens
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Fig.2 Particle size distribution curve and preparation of salt

mines sediments
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(a) Salt mine sediment void brine injection and oil production test equipment
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Fig.4 Salt mine sediment void oil injection and production operations test equipment
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