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BCRAT  AETE B, 0k R, DTTEPERE AT o MERT A7 48
BR R R AR BT A S SRR [ B B2 R
YRR 7 Py Ak 3L ) A

BEXT S R AT A, W] R Fe, 0, —Ji Al 43
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1EI AR P E A SRS I AGE S AR TE AR SR
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FEHlAE 1 050 £50 °C . FEEAR A B BE R E TGk — 4
PO AR & AN S8 A AR R B RS T T K AR
5 A T AN 2 0 M AR A, RN R A T
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TR A AT RE— s B — BRI AL T4 B 5 4%
oK, 45 R, BE K pH P A 10, 0 Bt i oy 4
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211.87 mg/L BRI A, PR I 120 min , JBERT 47 46
PR R LR R AT I F] 62.46% , ZE& M N\
BN, BR W HE LT A7 R A5 A0 % B 7K o T HR KL i D
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77 b o

B A1 40 LA B 2 2078 1 48 A R R 1) L T 1
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BB T AV SE g RIS LU o &
AE, R P BE — K IR 1 A Bk A 43— 0 W A4
JEIKH R, 45 R R, FE RS e R 600 °C i & {4
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AT, A R A T3 43 T 6 2 R ok
3.74 mg/g, HBRF A5 74.80% . Bu 257 LU B 1 0
P RERT A SRy Ok, 38 2ok B KR T 245 B NaY 24
A5 PO, H P [l 22k R g ik 100% , A 5
B/ S i 22 bR AT 7R 63.71% DL Lo Li 257 LIERT
A REORL R T — RSNk B ZSM - 5 ( Cw/ZSM -
5)MEACF, 8 i fE AL AE A AE S Fenton 2N 2B A LTS
YW R . G5 E 7% Cu/ZSM -5 % A 15 Y ¥y
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A0b 3 A5 S8R LA AR G 10 TR R AL S BB AL AR
RS IERT A A 2 B o3 5 &5 e & WL T Y
P&, B0 F 8k (85 ) 3 m W IR, 5 95 R 24
AR A B BEUF 0 7= dh o TRV, A B0 F O o R R
A AR B T T A B I A, ERT A T B )
Fr BB AR Tk A 4y 06 A, WA I BEFE b 2 PR
SRR A PR BN 1R B B A 43 B — A S ]
i
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P BB ARE , DI, 75 )5 2 RO FE v A% S0 T 4
GG IR G 18O 125 AT A SevE 7 vk 5,
U, BT LTI IR I A 5 Z Ak gL, - 4 4%
2T SR ERE” B Z IR AR . I, BRI
P SRR 2% G Rz B B 1) K BRISE pH A S5 PR 26 I
BRRSCR A S2 M, B vo M A e R BT A 9 3 S 1 ot
B, 3 B G R v R S XK AR kTS

3 fEAEFME

BERT A7 TR R R BRI SR IR & W), 7k
R R VR B BRI A R
ARFE R, B A7 AT R IR L R, AL
P2 SRR 2 By 5 3 AR DL, AT AR 3l A O SOk
FHF il # 7Ue it R BUBG (b1

3.1 EBREELEH

AT A7 PRHC S AR R A, AT AR K e 5 B 1)
Vo B TR e Bk, — R R |5 20 AR AL B 45
77 AL BB A, b Ak B A9 32 B BR R AT
A7 R A BILJS, LA D A0 BT A B Rk v 3R 5
Sy o TR, A A AR £ 1 TR
FR, Zhou % AR A A A BT AT KR
A il B YRR 45 e P e RS ORI i 82 2% AN ), T2
AP BR BE B 2 C30 5 B AR SRR BE L R BEITH K
RPN URRT AR BB A —E BRI
SR DN 0 1 4 T o) S T K DS TR L, BE S AT SR i AT
AR RHRBE - PTI98 R P A L B AT
{5 H AT IS T8 A RBERT A1 38 S5 FRAE B/ NN T
Bl B30 G R AR A TR R 8
TR BE 50 S AR s SRERT A7 1240 %) SR B K YR BT A1 TR
Uit 1 L B R R AR, 2Rk B R B, R A
SR BB 8 TR BE L2 AT AT Y, (ERERT A BRI K
AR o AN e P RE K TR , st ELHT AR 1 RE AN T4
Wi PERE . KERT A1 1 IR EE B B A U — Fh 2 57 35
PRIGF AR, RN R AN T RARE R BT IR A2
HIE A R ol A A 7= o AEAREAT £ 15k R 5 IR
MK AR A N 22 T 4 o It 5 SR i Bt 1, 3L
HAHRAA G, HLAS ] DCBERT A7 R AR 22 80K, T
FERE P SREAT A Bk R AR DL L TR B A e B
Ko P, RRARAEFE A WAL B 7 A3 1R B 1™
sty P BE AR AT A1 B RS A TS B

3.2 JKiE

BT A7 10 3 2 43 5 B R A B, B ep Si0, L ALO,
1 Fe, 0, & — A 80% LA 1 T B0 B 41
SRR RR T AR T £ K U SR, SR [ AR A g

WERT A 5 45 40 KA RS 47 IR A FE 1350 ~ 1400 °C
BB T LA A K U BRL . BRAE RN 5,
BERTAT AR 50% Y& 2 BRI, T LAABEBS H A0 5 K D8 24
Kb, ELBERT A7 JBER kL i T $2 s A E HLE T KW - b/t

AT A7 g SRR Pk PR T 2 S 3k A, fH
AT 4 JE B RE AR 55 , — BT 34 SR T e TR B L
BRIT B | ik Ak B AR o A S 4535 A 7 vk AR s KT A
AT PE o BRSSO T AT A B R R
K PR AR N 30% , IL B R R, BEARIE B
TR T2 RE S TAEMERE . AR L 30% SERT
ARAKIEIT, 2 8 min {3 5 BEBERT 17 19 K Y8 v 3
K 28 d Pp IR H 47. 6 MPa, [ JEMERT 77 B9 K TR
K% 23.2 MPa, JEMFSE A" DR 2 B, AT G B &
TE 5% LIPS, LA AT £k 16 I 6T 1 4 6 6% i 36 1
3BT 5 A SR R L MK o D A T ) SR A AR,
T30 N5 T 7K U8 ) 3 K Ak L I 300 O 2 08 4 e 5 K
YeoKAL P W AR A AR TR 2 14 K Al fik R
JBE 4R T K VIS i S Se AN AL T LA b,
T H A2 rkfe™ . Yang S0F5E & B, b HEAF 4
VR B¢ FH B W 38, AT FDORs K LK e TR A I
g5 BRI BRI AL AR N . Wang 250N
BT A D B TR e L @ TR 1 LA S A 1Y
B, 8 T MR KL SR M PTRS IX . Wang
2B R, Y m OB IR ) - m AT A7) (1 At
JEAARE) g 2 0 3 I, (0 R R 1 1 3 2 e RE A B S AL
YRB B ERE S IR & T 4. 5% F1 5% . Zhang 21 %
B, AR R — HERT A7 35 5 e 14 K A PRGTE fI T 3 3
FRER KR , FF 3 1 T WA R 9 ZK AL B8 Ren 451 s 4t
BRI BERE A7 FF B | v 7 38 32 IR — o L 91 o
4k 28 d J5 AHT R 3 AT 35 75 MPa, BERT A7 AT LR
A KR I JEURL , BE S e K PR AR . AT A K
VeI N SRR ARUE AR A A L — R 1
BHECA

TR I8 T AR 7 TR 3R (D Bk K TR K
FERRER K PR A K Je S Fhok U8 . B oy 1 R
P ML TR R BE ] T M12.5 1 M22. 5 JERT 43 7 i
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Research Progress on Comprehensive Utilization of Coal Gangue

LI Zhen'*, XUE Jia', ZHU Zhanglei' , XIONG Shanxin', LI Xuezhen®, ZHOU Anning'*, LIU Lijun', YU Wei',
QU Jinzhou'
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3. Coal Preparation Center of Ningxia Coal Co. , Lid. , China National Energy Group, Shizuishan 753000, Ningxia, China

Abstract: Coal gangue is one of the largest mine solid wastes in China, and its discharge and stockpiling have caused re-
source waste, environmental pollution and other problems. Starting from the resource characteristics of coal gangue, this
paper systematically discusses the ways and research status of coal gangue resource utilization, mainly including; extrac-
ting and recovering useful components such as coal, silicon, aluminum, and titanium in coal gangue; preparing waste wa-
ter treated photocatalysts, adsorbents and zeolite molecular sieves; instead of clay minerals to produce concrete, cement,
bricks and other building materials ; modifying soil, and preparing seedling substrates and fertilizers, etc. ; as a filling ma-
terial for goaf backfilling, roadbed filling, reclamation of subsided areas in coal mines, etc. ; power generation and paper
preparation, etc. The utilization of coal gangue resources in our country has just started, and the overall utilization rate
has not reached the ideal level. Therefore, the research on the utilization of coal gangue resources should be focused on re-
gional differences, batch recycling and secondary pollution. By summarizing and sorting out the latest research status of
the current comprehensive utilization of coal gangue, it is beneficial to systematically understand the advantages and disad-
vantages of the utilization of coal gangue resources, so as to provide a certain reference for the comprehensive utilization of
coal gangue.

Key words: coal gangue; resource utilization; valuable component; adsorbent; backfill reclamation; soil improvement
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