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Abstract: Implementing ecological restoration projects on mine wasteland is crucial for balancing
mineral resource development and ecological preservation. Currently, research on ecological restoration
focuses more on non-metallic minerals like coal, with studies on metal mining ecological restoration
often concentrating on singular restoration techniques. Challenges persist, including weak specificity in
key restoration technologies and lengthy recovery periods. This paper reviews the research progress in
terms of the influencing factors of ecological restoration, restoration concepts and modes, ecological
restoration technologies, monitoring and evaluation, and adaptive management, etc., based on briefly
analyzing the main ecological and environmental problems of metal mine processing and metallurgical
wasteland through the literature research method. The research indicates that the ecological restoration
of metal mine wasteland is mainly affected by regional natural economic and social conditions,
wasteland characteristics and the stability of wasteland ecosystems, etc.; the concept of ecological
restoration of wasteland has gone through the development from static equilibrium to dynamic non-
equilibrium, and has developed towards multidimensionality and complexity; the ecological restoration
mode has shifted from pure ecological restoration to ecological reconstruction and sustainable
development, and has emphasized on the coordination and unity of ecological, economic and social
benefits, and the comprehensive management of ecological restoration. The ecological restoration mode
has shifted from pure ecological recovery to ecological reconstruction and sustainable development,
paying more attention to the coordination and unity of ecological, economic and social benefits, and the
comprehensive management mode has gradually formed; the ecological restoration technology has
experienced the evolution from basic management to the application of comprehensive technology, and
in the process, the ecological engineering technology, biotechnology, physical technology and chemical
technology have been gradually integrated, and a systematic restoration program has been formed.
Finally, based on the current situation of monitoring and evaluation of mine ecological restoration and
adaptive management research, the research outlook for ecological restoration of metal mine mining and
metallurgical wasteland is proposed based on the principles of reduction, decarbonization and resource
utilization.

mine wasteland; restoration model; restoration
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Table 2 Joint technical remediation programs for soil pollution
P (LE-E3] o
iR e il B % Z5

Cd, 36.5;

. Pb, 73.6;
I#] 1k /8% 5 A - 3 i Cd, Pb, Cu fll Zn FeCL, A K , 4 W ¢ Fn 2 ¢ Cu, 709 [57]

HAL Py B
Zn, 53.4
~ . Pb, 82;

HL 3l 5 52 - ST Pb, PHE Tween 80, EDTA [58]

PHE, 73

HY - AY ) fil§ (Se) . i 23 f% 5 i 74 ( P. aeruginosa) NP, 79.6;
Bl [ 15 &2 B =& (NP) A1 C 5% w5 ( Lolium perenne L.) Cd, 494 (9]
AL - Y BEIERSAEYEZE Cr(VI) Bacillus licheniformis SR3 90.4 [60]
UAERCE F AL B 5 A 18 5 R cr(vD) B2 .4k (FeSO,) , TH < [ 14 5% & #) 99.92 [61]
5 24 2 57 ) Pb 6 0 B8 IR 7 0 K TR i;z%;j [62]

AR Cu, >90; PI:;, >80;

L5 b ek B ) Cu, Pb. Sb 1K ZF M 8k (nZVID) Sb. 60~ 70 [63]
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Fig. 1 Keywords co-occurrence network of AMD remediation research
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