55 48 5 11 ) JC2 U 2 Eird Vol.48 No. 11
20234 11 A JOURNAL OF CHINA COAL SOCIETY Nov. 2023

Fhir gk ¥

BRA W HF K IK B e B BB A B 7K B T35 R B 1 A K
HFRBME

HEES Aew' hEg % A K R, 5 #, 2 &' KRB, 250,
xo# oo,k ', KER, g g

(1. R EB LK IR SHERRN A, TTI8 4R 2211165 2. F 17K ERTIAH AR LRI R E R R LW 0TI E, 7195 B 221116)

B E BT FRIBRLRINRREBIT R AGOEE, FE—ERE LY mET ARG KA
REE, £ EFHFEEFT R T RS T EFM, AFRIFB TS 5 KRR RS m ek
NG IMEH PR AL KA B A7k, L2 BN R T KT $ R BT EAD I
FE5SE TG, KRFRASRR ST EERTHRER ARA T T, BT LRRYRG
Kah 51 gt A2 S AR, RIEKF N H R BB EFH L5 AR T R ARSI B A E i K
TN, A at, BTFTRERKABREIRNA AR A H B/, KLFEH,
BENGFSHWRERG I 382, 25T A THRRIFIKERTREESZTRENG S EEE
R EFHFRR, AFRNIERERBRARRE IR E #H B KE R eyt FEE T2,
) A AGM A FAE BRI o E R = YA XAEDGR IR 6 28 5 A 4 Rk irade, it
Bk R K Fo R E RS A Z R ) 69 AL S X e MR £ R E A 13.2% A2 22.5%, Bk
TEBHAERAGTENR;, RE, ERFTRERKFAGURKRG G H 0 THRLEE . HE
MR ARG R L, AWM T RS A G- R FG-RAEMGZ RGeS R EZ, HETKSH
BEFTEGREANERNAMER, A —FIRTAKI N G456 T LA 5 I KK B
TR % DR HAARA M BERER T, B RANA Y B THT 5 K5 LG LR,
KR 7 IAKAI RE R R h 3 5E R 3G %9486

FESES . TD74  XEFEEL: A XEHS:0253-9993(2023)11-4157-14

Hydrodynamic field driving effect and mathematical model construction of water
quality formation and evolution in coal mine

SUN Yajun"?, ZHAO Xianming', XU Zhimin"?, ZHANG Li"*, CHEN Ge"?, FENG Lin', LI Xin', CHEN Tianci',
YUAN Huiqing', LIU Qi', GUO Juan', ZHANG Jian', LIU Jiaxin', XIONG Xiaofeng" >

(1.School of Resources and Geosciences, China University of Mining and Technology, Xuzhou 221116, China; 2. Fundamental Research Laboratory for
Mine Water Hazards Prevention and Controlling Technology, Xuzhou 221116, China)

Abstract: The change of regional hydrodynamic field caused by coal mining process affects the multi-field process of the

YRS EHE:2023-07-19  {EEIA#I:2023-09-04  HEHE: #HEF  DOI: 10.13225/j.cnki.jecs.2023.0879

HEWE: ERE AL ITEBITH (2019YFC1805400); K [ AR 1 W8 Wi H (42172272); HhJemiAe
SR 55 2% L5 4 BB H (2020ZDPY0201)

BB ' INEEE (1963—), F, ZHRER I, #d%, 44 500, 14 E-mail: syj@cumt.edu.cn

S AR PNIEZE, XSy, IRE L A5 00 HAOK BB R AR 7K 3011 35 SR BV F KB AR AL 2 ).
17,2023, 48(11): 41574170
SUN Yajun, ZHAO Xianming, XU Zhimin, et al. Hydrodynamic field driving effect and mathematical model T oh ) 32
construction of water quality formation and evolution in coal mine[J]. Journal of China Coal Society, 2023,
48(11): 4157-4170.



https://doi.org/10.13225/j.cnki.jccs.2023.0879
mailto:syj@cumt.edu.cn

4158 # % F #® 2023 44 48 %

formation and evolution of mine water quality, which may lead to the pollution of the water environment in the coal min-
ing area. Research on the driving mechanism of the hydrodynamic field and the method of quantitative calculation of key
parameters is the premise of quantitative description on the multi-field effects of site pollution in the coal mining areas and
its corresponding pollution control. Taking the Menkeqing Coal Mine as the geological background, this paper clarifies the
evolution mechanism of the hydrodynamic field of goaf water. According to the difference in the flow path of the hydro-
dynamic field, it is divided into the stages of water level recovery and filling-up. It reveals the complex process of the
formation and evolution of water quality in the goaf, with the hydrodynamic field as the main driving force, and the syner-
gistic effects of multiple fields such as the hydrochemical field and the microbial field. Then the concept model of the wa-
ter level recovery stage and filling-up stage and the theoretical calculation model of the analytical solution of the key para-
meters (permeability coefficient, water level, and water volume) of the hydrodynamic field are proposed. The measured
data of the similar material simulation test and the three-dimensional box simulation test are compared with the model cal-
culation results. The theoretical calculation of the permeability coefficient and the curve of goaf water level with time and
the experimental measurement error are about 13.2% and 22.5%, respectively. The reliability of the theoretical calculation
model is verified. Finally, on the basis of the equations of the hydrodynamic field, and the hydrochemical field and the mi-
crobial field under the influence of the hydrodynamic field in the goaf, a multi-field coupling effect model dominated by
the hydrodynamic field is constructed. The constitutive model provides an inspiration for exploring the formation and
evolution of coal mine water quality driven by the coupling of hydrodynamic field. This study supplements and expands

the theory of coal mine water pollution prevention and control.
Key words: mine water quality; goaf; hydrodynamic field; permeability coefficient; multi-field coupling
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Fig.1 Multi field coupling effect on the formation and evolution of goaf water quality
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