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Abstract: This paper investigates and reviews the damage, pollution and hazards of mine lands, and then introduces the physical
restoration, chemical restoration and phytoremediation technologies for mine lands in detail, as well as the in-sifu treatment
technology for acid mine drainage (AMD) in sulfur-bearing mines. The advantages and disadvantages as well as the application
scenarios of these technologies are also investigated. From this, the basis for the selection of ecological restoration technologies for
mine lands is summarized. That is, after the application of a series of technologies to eliminate pollution, the vegetation should be
planted for the restoration and improvement of topsoil. It is pointed out that providing sufficient suitable covering matrix is the key to
mine land ecosystem restoration. It is further proposed that the sludge stabilization products have huge potential for replacing foreign
soils, preventing the generation of AMD, eliminating heavy metal pollution from mines, providing nutrients necessary for plant
growth, and strengthening the water and fertilizer retention of mine lands. Moreover, the application of sludge stabilization products
in the current rehabilitation of mine areas in China is sustainable in the long run. Therefore, sludge stabilization products have huge
potential and advantages in the ecological remediation applications of mine lands.
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Table 1 Composition of land and nearby river water in different sulfur-bearing mines (mg/L)

AT X3 pHfi Ca Mg Na K Cl SO, Fe Mn Cd Cr As Zn Cu Al Ni Sk
WOKFIW, &40 X 2.7 464.0 1280.0 830.0 13.8 - 13600.0 253.0 713 - - - 220 445 7800 - [13]
WOFIE, AR X 27 5470 590.0 - - - 3499 564 580 - - - 1450 580 4720 - [14]
WORFIE, 40 X 3.7 5343 22650 647.8 6.2 146 17430 167 161.5 02 0.1 - 489 773 - 15 [15]
BRI, ™ X 26 1910 505 - - - 1527.0 162.0 2.0 - - - 27 008 8.8 10 [l6]

EIRE S0 X 24 1813 1150 580.0 1050 2.6 36150 2556 182 0.05 0.1 - 50 14 346 111 [17]

EIVRE SR X 2.6 - 590 - - - 16220 490 133 - - - 72 03 - 34 [18]
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LW, S0 X 39 150 82 - 22 - 1007 46 12 - - - 0.1 007 - 005 [26]
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T IR S AR DX BT

. 3.3 - - - - - 19400 450 410 - - - 380 - 180 - [31]
S
L X BHTIR A 26 237 277 - - - 50469 311.1 4.8 - - - - - 3376 - [32]
RN, AR X B

N 2.3 - - - - - 7200 8100 - - 12 25 120 27 - - [33]

I
o LR T X B I

i 3.6 2420 992 37.0 207 189.0 21280 162 5.3 - - - - - 108 - [34]
o LR X B I

i 7.8 1940 119.0 4750 20.6 4350 12960 0.1 0.8 - - - - - 003 - [34]
ORI X B

. 28 3330 801.0 413 02 - - 7750 - - - - 260 1540 2100 5.8 [35]

B
VEIEF B X Btz

i 31 1126 940 266 32 23.6 12040 235 137 0. - 007 242 76 - - [36]
EL VU, B AT X B ]

i 3.0 - - - - - 15831 2191 136 - - - 103 9.1 - - [37]
2 o A T 24 - - - - - 31000 4970 - - - - 1070 490 - - 38]
AR BT B M 3.0 - - - - 1055 48375 185 1255 0.2 - - 715 90 242 01 [39]

W

2 WlTiERBERA

A7 B T BRI 22 (5 th 4 s g

SO% BUUR G5 Y ARG RN, HAN R X Gefs
B RSBV USRS AT AR
B 28 56 7 2 DR b o e DA R 5 i M T —
F ™ il A AR IR A R AT ) A BB
WA SRR E S EOR T TS s i 5, -
SR AMD (1 U7 FHLIBT R 2B ST R A0 1 22 FLRR B
IFRAY, T 56X AMD  BEAT BHLIFT, FF 1 3 ¢ L3R 1Y
BEEBARAAT IR ENER.

21 YHEEE

Py G 2R M A B BOR B i 1L i B
ol e 7 T 5 T A S SR AR R I AL
T EAFR LA S AR I B H N T
figp e - MR AR RBOOA L SN PR A AR ) 2B K P i
R 25, 8 JR s R S AR, IR OROKARIE RE
03 2255 1Al A& L S RO H ] S B

1R T2 P G P X e R B
it
211 RAEEH AL BRI SR

REEVG G 3 AT LIRS B[ E AR 1 Bir 1k
FLAR I AT HE 3R] DL R 0 2B K B 2% 1 4%
Jz b5 = Rl (1 SRR 1 R O R R



12 44 MBS B AR B R T B Ye A A N ¥ ) 5737

PR AL FE (P TR UL 9 AR I 3R R T R At
60% (K8 LK B W Hf, HLZE 3a KA, IX— L@ ml LTt
A 70% O AN 2 38 T AIE R TS 2 S
ST B A I R A B = R A K
i 2 IR IE I A D R AT AR P I A
A REAT R L S 1 b 2R 2 R I 5 32 2
09, 300 A AR A 7 0 A A A,

RIBBHRELRRLEEESBEEMRANE
TS R 28 R0 3 ST (R 7 ) L 7 ol R s
TN AR 5, 78 0 v R AN R B 3R 7 5
10em w A R4 VK 52 78 5 N 20% 32 @ 2 75%,
30cm RJE 90%, {E XA 4% 15 ATtk 4 5 i 0 7
xR I AT 4 MRS 30, 45 Fil 60cm) K
R A (15em) /2 BATE Sa i @ BUA R b X Ut
B, A 4 ik 52 R, 3 T8 5 AN 77 2 KR, 10~15em
VAT 28 A A PRy 28 R . ) I 7 Y B 1R e B
7 RE T T (R R A R Y, B AR ) AR R B, P s
VR FEAR T AR A . 26 78 55 0 ) B AL
SRR S 2 WL DR G WK 36 - 7R R WY F2 90 I
BRI M T RS AR R LR R AT A
AR R AR I U FF LA X 304z %+, DL 2 7
SRR K.

F T TG AR R ()R AT

b2 )47 8 B B, BELAS AR 6 16 2 B )87 1L TR i
)G, SR A 3 o B IR S R R 55 40 2K, B 7
Joi M UL AE R A KT (3) % SRR A e A
FR(4) R A eI 3 - A B T U AN IE SRR )
R AW (AT LU R R 4 BN 4 R A T S ST
ATl ot B 40 1E T30 78 o5 1 2, 4k a0 AR AR 1 Ak
ﬁ%[%].
212 HFHERL Vg R L R, T
A LU SR 5 B A AR 0 - S 0 1,
FIF 39 2 A T P (108 e, 33X TS BRI A2 52 1)
A IR 1 0 A A58 11 L B R 2 T (R AR (R O
WA FH A U 7 YL e iy 2o W S 00 1+ 3%
AR = 5 5 PR R B 54 VAT oG A0 DG ME ki
99% ] EINF VR BB AEIE 118 10 H AR AH Y5 YLk i
I} SRR HA TS Y (i pH A1, T4 1 5 450 1)
18 534 B, D) 75 2 3 FH LA R B

WIEAE T2 38 T S A AN [ SR B I s e
U1 DA JRAT X3 AR 1T 3 478 26 AN HoA K30 R,

V5 YT IR AT A, 38 2 T3 AE SRR 9Lk & i L
RT3 5 R BE R - AS0E TR 2 385 B
Ly A, 35 FH v [ AR
22 (E#BHE

1258 5T A B [ A/ A B AR RN 3
WMVEHAR L EEH RN T LSS G Y
T B AR AP 5 1) 1) R ] 5 A/ AR AR 1)
FEFH W R L L E R T B A
A, IR R ROR (1 32 B H AR LR L g
(4 8.
221 BEf/FEREAEAR  TEPESENITE
PERIAT RbE 5 AR 3 b B4 K Tessier 1125
PR 3 T VP4l T 4 R TR SRR I, L H
AR TRIRA . BRERAILE . AN &8k
B X ARG G R M TR, A
R ERRAR ). ] /e A A i 1 4 1 7 e i
4 8 AT A A BR VA S I RS . AL
A TR A5 R T 28 3 AR, DT AR A1 o 4 Jeg onof 3
FEPRTE D) 51 B EME S H 1.

li] 52 1A/ i A 1) SR A SR B T I R E 7). —
J5 TR A B AN T 4 BT 4 5 it AR, it T
T A S R kG Y by O LIS T A RS
(0P Ll B RS 0 AR 75 B8, 5 EE 4 R IR 45 5 T e,
Xof T 4 IR [ e A A R S 3 AR . H R FH T
FE T A K R BB EDRL B AT R il
KA TR A SR IR SR AT R RG -0 AR, an
FARFNE il A il L FE A 4 8 B A AL R
WG FERES R FAERRE AR LA A1 ik Fi L
A HA R R 5IR57.2R 2 AR WA
Je 55 AH Y T 4 AR A AL,
222 LIHEMBEHEAR LML RR
FI A 2 2R 1L 3 vp 4y B a2 B s 4o,
o LA 45 2 A ik BE S H 1L Y
4 i 2 UL S T LR T i R B Sk R, TE ML 3k
TR Bk . SIS &6 A HLIRR W A7 A IR, B 45 77
EDTA 5 DTPA,H: "' EDTA &1 4 K HWF 97 i £ 1)
RO 2 —, 5 HARZ A R AH L EDTA 78 1
b A W B AR R AR . S AR 4 A e
D R AT S Pb/Zn Bl Cu RN 134T
TR E, T 0.05mol/L EDTA JEIHHE i, 24 HEEL
WARF N T I ARFR 2 f5 1, EDTA X Cu B



5738 HOE

R 2 %

Cd. Zn. Cu Hl Pb I ZEBRZES4 61.3%. 42.9%-
41.1%F1 42.1%, Pb/Zn B H I LERZE 55N
46.6% 45.4%. 40.3%F 27.3%, HAERYE 54
AT 4 g o A i .

W HAE B R LA 28 R W AR I
[F) P2 o m ] o T < i A HL 5 AN N R & 1Ak 27

W PR BT KR A AT T PR R 5 G
IR, T 5 B AL SR AR AR A A AR i
R IR AR TS SRS R B R
JEIL, I e AR AR I A T e 1 A,
e TG A B AE R B R TR AR AR A
IS AT BEAS BT IO, T B .

*2 #ltiEs P RREE T ER REERNHY

Table 2 Different types of stabilizers and their action mechanisms in mine land restoration
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restoration technology, and possible application links of

municipal sludge stabilization products
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Fig.2 Land area damaged and occupied by mining in different provinces
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for the required cover soil in each province
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