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Fig. 1 Pathways of coal gangue utilization for soil remediation and as a soil amendment agent
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Table 1 Main components of coal gangue
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Table 3 Comparison of mineral composition between coal
gangue and soil

K BT IR
G K sl
P T (A I
RO BRGT ARME. RILERIE.
B4
Ly BRELPHE gm0 KO ST

g Bk, EAOF W B

A0 A9 FH M TR AR R AR, R AR A, E X R
MBS ™ 1 13.7%, B )5 B L HEmi AL, i He s,
XU DR BT A7 BB 55 T A T - M AT I A
PRI 9> R MK Iy 28 | BGE RIRAS I BIROR . B
JKCET A NI LR BR B AT A7 B RS B 3R AR R A
U R B, RLBLRAT O e IR B 2, LYK
MR B AR, ELARER AT A7 BRI & T HLIE,
REFE I AR IZ AR oy, odiZe 1T 1% .

P IR 7 A by L A R B A e s AR
TERT A1 OB RT3 K H B AL BRI, K55 8
BHIAR G 0, Pl SRR,
Wi 32385 | K RE LA S AR A BE 0 55, 4k il A A T A
Ao PG, R B — B | S5 AR R IR BT A 1 D Bl
RLEURHT — 2 Ry BRI, U BERT 1 9 2 R ARMEAE D Ak
R AR, 55 2R A A SN IR A REXT AT A1

R4 PR AL DL IR 5 B R I A B RSO

HEFT A SR,
2 BraSHMERRERRL

21 5 1iERE

AT INTEIR B AR P A E— 2 BRI R, J2 2
A s CORF AL A A 08 sl £ S RUE i, X e
R B A7 v A 3R 20 & B ARG, 3 i R v,
X USRI AN REAT SO 5 Ak I I B 3] S0k R 1, A
1715 T A 1L P 9 3R B SR RIS AT A LAY
HATST AT RE A BR IRV, B RREL | IR ER S, X
B 5t 22 55 K RO AR PRI R, S B SR AL, It
HCpH (BB A A i o TSR T AT A L A 2
A5 WA RITYD KL N, R L AT AN L, FLIBREE KR,
KPR 5y B i HF M HE L, DR DR M o 85 2%
(2) o1 T A RR B, BEAT A L IR RE s, XA AR
TR RE IRy, B R T R AR
JE o () JRERT A Ll i) 1 A5 F AR AR AR il i e =3
6], AR TR AR A AR . 5 B 9 AR 1 2 I BR
i, B BB A — A A K R A, BIEE AR
Yootk B, B = AER T IRAE T . SRR W) Y [E]
AR, WA IRZ A L 5w, i R . SR Y
WG FO LA, HATH XA SR P %+
B 17 R XA A 1 A LRI AT R, 55 4
SNAS T HRERT A LR DL RS )RR B R A ek RSO

Table 4 Common issues of coal gangue dumps and the improvement effects of mixing with loess
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Fig. 2 New slope covering method of coal waste hill
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Fig.3 Action diagram of arbuscular mycorrhizal fungi
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Fig. 4 Interaction mechanism between bacteria and coal gangue
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Abstract: The massive accumulation of coal gangue not only pollutes the surrounding environment but also constitutes a
waste of the resource itself. The pathways and current research status of coal gangue in soil utilization and as soil
amendment agents are systematically reviewed, including direct land application of coal gangue, improvement of soil with
mixtures of coal gangue, soil, organic matter, fungi, and solid waste, as well as the production of fertilizers or the
preparation of porous ecological soil from modified coal gangue. Additionally, the use of modified coal gangue mixed with
exogenous materials to cultivate seedling substrates, fertilizers, and artificial soils is discussed. There has been some
progress in utilizing coal gangue for soil utilization and as soil amendment agents in China, but the control of heavy metals
in coal gangue should also be paid attention to enable its large-scale consumption as much as possible. Finally, the paper
identifies existing issues in the use of coal gangue for soil utilization and soil amendment agents, and provides
corresponding suggestions to serve as a reference for related research.

Keywords: coal gangue; soil conditioner; soil utilization; comprehensive utilization
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