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Ecological protection coal mining technology system and engineering practice
LI Quansheng1’2’3, LI Linl’z, FANG Jie3, GUO Junting3, LI Jun2, XU Zhuhe3, LI Xjaobin®
(1. China Energy Investment Group Co., Ltd., Beijing 100011, China; 2. China University of Mining and Technology, Beijing 100083, China;
3.State Key Laboratory of Water Resource Protection and Utilization in Coal Mining, Beijing 102209, China)

Abstract: In view of the large-scale and efficient coal mining in ecologically fragile areas, which causes a large scope, long cycle and high
intensity of ecological impacts, and the lack of a systematic technology that integrates the whole cycle of mining, source reduction and
ecological elements, which leads to high costs, low efficiency and poor results in the ecological restoration of mining areas. This paper puts
forward the concept of ecological protection coal mining, the damage conduction pathway of surface mining and the damage conduction
model of shaft mining, the quantitative analysis method of ecological damage and the decision-making method of ecological restoration in
mining areas. It has developed land-saving and loss-reducing mining for open pit mines, ecological stratigraphic reconstruction, distrib-
uted water resources collection, storage and use, and synergistic restoration technologies based on the "ecological restoration window peri-
od". It has researched and developed technologies for damage conduction control in well mining, ecological function restoration of
aquifers, construction of assembled wedge-shaped groundwater reservoir dams, and ecological restoration of subsidence zones in time
zones. An ecologically protected open pit mining demonstration project has been completed in the mengdong mining area, with the vegeta-
tion cover in the baorixile open pit mine demonstration area increasing from 30% to 59% of the pre-exploitation area, and that in the
shengli open pit mine demonstration area from 5% to 39% of the pre-exploitation area. A demonstration project for ecologically protected
coal mining in the shengdong wells has been completed, with vegetation cover increasing from less than 10% to 70 % of the pre-exploita-
tion area. The research results provide scientific and technological support for eco-protective coal mining and have wide application and
promotion value.
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Yr#s B H#A: 2023-12-22 FERE: FUNE DOI: 10.12438/cst.2023-1962

E&TH: BEZEE S A% H (2016 YFC0501100, 2023 YFF1306000)

TEE BN : 2 A1965—), T, WriE I, BUZH = TR, 44 2IF, E-mail: quansheng.li@chnenergy.com.cn
BIWEE: & #(1991—), 5, WIFLRT A, i+, E-mail: L393374811@163.com

28


https://doi.org/10.12438/cst.2023-1962
https://doi.org/10.12438/cst.2023-1962
https://doi.org/10.12438/cst.2023-1962
mailto:quansheng.li@chnenergy.com.cn
mailto:L393374811@163.com

I A RSP R R IT R B 5 Ik 2024 445 4

sop M 31T 568 se0  se2 160

0 5i S ol — P o=

N — ™ g

ST AHE G, “REIRAYIR B AR AE A & 0| 1%

FH Ul [ A A 7 o B 50 nd B4 103

SEPEERE 40 2t L. AR K I B A 0 2 3 “1 od 1°%

AU AR, AT, TR 80% HURER ™ °r s B T B
H AL J7 B vy Fn s i s S A S M55 X, AL 4 0 2018 2019 2020 2021 2022 0

T B, BT R FIR G L 7K 37
o MEBOB AL S A B, MUBEAL PR LA A A5
JEREIAC L SRR | BB L R A ) A, A 5%
WE TR L, (HBIHE R R 30%, R0 55 X
S4B N AMEICF B R R ) B R TR
GEB, 2 A RN TR T I TR R T R B
WHEARMRER . RN L3 50 S eI B 75
RIT K 1 B A SR sh b T 8 b . 2%
OSBRI PSR TR Bl sh o i i o o
IR TT . PV LU B 0 K ST
DX A5k, A Xof 25 VS A A SR M B DX RRUK I 2 S AL AR A
TFIE TS SKELAERY LN 20 A A R G 1800
W5 X 48, 855 T R ITR T H S KR AL K
SHERT 98 R AR B A, o XS 2 L3 g 7 X
HAIFFE X G, 1%k R R s A L2 3k ki J2 1 5 S
Fr B TOURIZE K 25 (ALt T 38 B s 20 1
SR B BE AT RSN A . BT SR 5 | R B R 3l
AL EHIENE | B GIE, B sz im0 RkAd
BFIT AR IKE CHHLE A 0 SR
Ao i, 2B AR AR AR IR TSR SRR 7
25, W A S ORAP R I TSR H R T I 7R, S
Wk TAERRHEE 4

1 REHE RS RIF R

CEBEL B, DR R E A TR TR SR,
SRR AEAH B ] R TR E BRI L 2 TR AT .
2018-2022 AFME R A IR [El— Uk RE UEIH 2% o LU PR +F
FE 60% FiA7, IR L2 A LS R HLE 60% (€] 1),
SRR X A2 A O R B B by | ]
it A AR A 55 DX AR A AR, T I B L
F TG (29.0%). BEVY (16.6%). T E (2.1%), 4L 75 B
TR RE N BT IR (9.2%) . NS (26.1%) . TiE

e X R RO R A FERBUK PR Z R

Yoz, WL B Efeii L e 5EA% 4.

T Fr KIP R IE I TIPSR, IO FE A2
T AR IEHER I TR &S R A | i, iz
By B H st O i A 5 (18 2) o sk i3 =0

A
e R e R R - BRIV AL
B 1 20182022 44k [ 5 7= & KK 9% bt
Fig.1 Share of China’s coal production and consumption
from 2018 to 2022

BoSrEoma-2, * % - 5
e Fie S SRR X 7

B2 BWRABMTTRE S L SRS F AR
Fig.2 Coal scale mining and fragile ecological protection
highlight the problem

LA A TR E R T T Py LB
ZAF, TE R ) ER o A MR IR RE Y HLAL T, S8
I, 7 A R BT DR R sh 405 SR sl
ViRt S 1, 51 R RV | 28, K 2Rtk | HEwk
IBAL S A

2 ETRPEBERFRNBSIELR

2.1 EFRPEERITRAHE

RSN 2SO B AR AR ik A — R4
IR Bl 2 W] S R e R AL 5, IR AE SRR IR
Gl A A S P KA TSR X X A 2 A 5 i A
s ARG TR B, R TIRm e T, FIRIT
K4 A, T I T R R A R D AR S G S
T AR E B A S R GO B E A& (1 3), 528l
BRI R 5 SR AT | 7 X AES RS
TE AN “TF A IR I, PrESROKE L7 8 H R
22 EFRPEERFRBHESER

B RIT R v B R F 1 025 TR 24 4
e SRk, TR, A A KRR L KA
TSR ER I RASIIE 0 E2RE . A3

29



2024 4F5 4 34

# £ # F H# K 5550 %

A\ Z 472
4111 & ARGt

R mEmits i

TER AR
B3 ETRy-4£&5 ZAAWESHKYPATR

Fig.3 Ecological conservation mining based on the “mining-
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