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Abstract

While China’s economy is developing rapidly, the demand for coal resources is also increasing day by
day. A series of problems, such as large-scale and long-term coal mining, insufficient production ca-
pacity, and high mining difficulty, have led to the emergence of alarge amount of underground space
resources. This article focuses on the secondary utilization of underground space in abandoned
coal mines in China, dividing it into three application models: energy storage, resource storage, and
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infrastructure construction. In terms of energy storage, it explores various forms such as pumped
storage, compressed air energy storage, gravitational energy storage, and geothermal development
and utilization. In terms of resource storage, it analyzes technologies such as underground reser-
voirs, underground oil storage, underground gas storage, and carbon dioxide sequestration. In terms
of infrastructure construction, it studies potential applications such as deep underground hospitals,
agricultural bases, and mine parks. Currently, China is still in the initial exploration stage of utiliz-
ing underground space in abandoned coal mines and faces many technical difficulties and chal-
lenges.
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Figure 1. Functional classification of underground space resources
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Figure 2. Classification of energy storage types
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Figure 3. Schematic diagram of pumped-storage hydroelectricity principle
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Figure 4. Schematic diagram of compressed air energy storage (CAES) principle
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Figure 5. Schematic diagram of geothermal energy development and utilization in abandoned coal mines
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Figure 6. Classification schematic diagram of underground space resource storage

6. T =E SR EX R EE

2.2.1. HTHEKEE

JER MR KRS FRRRE R R X A e A AR P A 5N T R, /K an ] 7 pos, L H Rk
P R K PRI b R b R K B IX — M, A% O B bR R R E SR AR IR 2 X R 2B
LUK R IR S A7, IR BUKBHRAAY KIEANE, BB ESE24].

SEHBRE K FRBOKR], FEH T A7 #E, R KER R T HEORREZE LA 25]. M
KU X AL E i TR, M —8R NS TR AT 1~ KEE, BRfoe Rk 32 B
H R KEE, A XL T 95% LA AR, HLSEEL T KRR 2 SRR I8 1T [26]. BT XHER Hl K 2E A
WEFC, WEFCA S e B EZE S et A EOTIE, R - K m R A i S o

DOI: 10.12677/me.2026.142031 298 i AR


https://doi.org/10.12677/me.2026.142031

i, BUGEAR

[27] [28]

) FH R S A g et 1 gk 22 DA 7 Ja e TR, R i T 3 T o Mo 1) 52 24 1 By 7 DA R
1) BHMFAL, AT IIHRREEAWE. 2, fKEEENSFBANBENRKERECR, 4
PEFFR e YERRAR . 2) FRe VEBRAR, KIS AISZ2E5 KR 1 5B R ER, AR TR = R R0, fase
PERFAR.

Bt AT A

Figure 7. Schematic diagram of underground reservoir in coal mine
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Figure 8. Infrastructure partition diagram
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