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Abstract

To solve the prominent problems of low resource utilization rate and imperfect economic evalua-
tion system of coal mine water in China, this paper takes Hou’an Coal Mine as the engineering sup-
port, constructs an integrated zero-discharge technology system of “pre-sedimentation - ultrafiltra-
tion - reverse osmosis dual-membrane advanced purification - full resource reuse”, and establishes
a technical and economic analysis model covering the whole life cycle of the project. The results of
engineering application show that the designed treatment capacity of the system is 5500 m3/d, the
influent suspended solids concentration ranges from 500 to 3000 mg/L, and the treated effluent
quality meets the National Sanitary Standards for Drinking Water (GB 5749-2022), realizing 100%
resource reuse of mine water; the annual reused water volume of the project reaches 1.815 million
cubic meters, the annual recovered coal slime is 12,000 tons, and 730 tons of coal can be replaced
by waste heat recovery from air compressors, with significant resource recovery benefits. The re-
sults of economic evaluation show that the total investment of the project is 70 million yuan, the
average annual total benefit is 34.59 million yuan, the annual operation cost is 3.69 million yuan,
the annual net benefit is 30.90 million yuan, the static investment payback period is 2.26 years, the
internal rate of return is 44.1%, and the net present value (discount rate 8%) reaches 183 million
yuan, with considerable economic benefits. Sensitivity analysis results indicate that water price and
electricity price are the most sensitive factors affecting the project economy, while the impact of
chemical agent cost and membrane module service life on project benefits is relatively small. In
addition, the project can effectively reduce water waste and pollutant emissions, and has significant
environmental and social benefits. The technical system and economic analysis model constructed
in this study provide a quantifiable, replicable and promotable technical and economic reference
paradigm for the zero discharge and full resource utilization of coal mine water in China.
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Table 1. Influent water quality of mine water in Hou’an coal mine

T 1. BRI KKK

fabr A v SFEMH
BiFH SS (mg/L) 500~3000 2000
M (NTU) 800~3500 2000
COD (mg/L) 150~300 220
pH A 7.2~8.5 7.8
KE(C) 12~18 15
WAL (mg/L) 800~1500 1100

22, IRETIR RS
N5 LR He K R I b e R TTE K JI 26 AR, BLh T — B =R B R 5. RGBEA

DOI: 10.12677/me.2026.146141 1421 i AR


https://doi.org/10.12677/me.2026.146141

R S

B 30 SLTTRRITTIEARN, L LT 7.5 T RS 55 T RUXGAIRAE, X e B R /K AT s il e
T E. ZaH UM AR 5108 200 SL77K. 300 SZI7KAT 300 SLT7K, UK i B (A2 14
NI o PR ER BeA LAAR 12 FE ) w5 A i H Al , R 3 SO M 0 B BhWicse S eah,
FUTHE I B R 4 UORE T ZE I R DU R

BATHEE BR, HEKEIFY)FE 1980 =i /Tt, ST E LK EIF ISR 85 =/ JHA T, LBRE
HIE 95.7%, HRREE T 5 S RS K 2% 4

23. BRESREEFRELE

T I B TR FH SR 7K S SR A G 207 Hh s AR B DR S, JRALAR 0.03 oK, HASCRTITAR 76 ~F- 75K, it
W 80 AT oK BN, SRAAMNE A I IS AT R S A AR I s 25 E B T R, R 45
260 7P A SE ISR R AT — IR, IREBREATINIR S 15 =50/t AAAEN 500 =50/ Tt EIEH
IKI5 Y AR BORNHEL 3, JEAHET 0.2NTU, 584 BB KR,

SBE IO BB E S A6, AR 37 Pk, RGN ENERE. 48 84 LHEl
o WitiEE 18 FHaE-F I KB/, RGERIBCRIEHITE 75% % 78% 18], MiEhFAMKT 98%, #AEHT)
1.0 & 1.3 JKif. RBBEBFZAKKFER CERRHAK L ERRE) (GB5749-2022), FAKTE s : B E R
K, FIEEE0CFU/MmL, VEHE 0.1 NTU, BAEEAE 10 Z5/FF, SRR AAED 50 257
Tty BRERERAE AL 5 =/, IR 2 =r0t, GERT S E. SRR T
EFRPRAE, SEELT A “HK” 2] “EYPUK” HEsi,

24. BRERARERENL

TRYTHE BT AR AR 22 W 2 ik B R AL HEAT K AR 3R . % R IENLIL SE IR 500 Pk, R
JEF3 1.2 J6M, WRFIIR] 30 208, SBiK)E, BEREKREERIC, BRI RS MRE, o
TERAER R ME BB N RIS &, SLBL T R R M B IR R . SR, 8 R & M2 G
FFEZS FEHUAEIBAT I R R P A K B AR A, R R HE R P e R B i 7K o B R g A 1 4 A
EEY, AR TSRS K, SEOL T RRIRMB R A . R SRR I AR RE . 25 RO TEAL
BN 2.

Table 2. Resource utilization of mine water in Hou’an coal mine
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Table 3. Detailed composition of project investment in Hou’an coal mine
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Table 4. Composition of annual direct benefits
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Table 5. Results of single-factor sensitivity analysis

=5 BRRHUARMSINER
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AT R — 2.26 — 44.1 _
+20% 1.95 —13.7% 51.2 +16.1%
K
—20% 2.68 +18.6% 36.8 -16.6%
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271 9%
—20% 2.21 —2.2% 459 +4.1%
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