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Fig. 1 Land reclamation process

2.2 EFEMBELEEATFR
2.2.1 +EERCIE
X} v FE AT X A AR () R, 1 22 2 B TR L

FE, R wach w5 R BT 3 A K
(A REAT YIS I N
& 1A s + SR RO 6:4 0, 14

F1  TEELIGKREEEAER

Table 1 Main physicochemical metrics for soil proportioning tests

m(PES A+ ) Gl VAR E[EE X EERS 9
UE S 2 . BILEE /%  TBEILEIE/ % R a5k E%  pHIH TR/ %
m(Jit) (grem™) FLBREE /% (pS-em™)
CK 10:0 1.34 46.63 28.05 18.58 22.51 7.82 308.3 0.21
A 9:1 1.34 45.67 27.38 18.29 20.87 8.21 273.0 0.17
B 8:2 1.38 44.66 29.73 14.93 22.50 8.18 271.0 0.07
C 7:3 1.38 43.42 29.68 13.74 21.90 8.11 277.3 0.08
D 6:4 1.39 42.55 32.29 10.26 24.09 8.11 247.0 0.09
E 5:5 1.37 44.00 29.88 14.12 22.86 8.05 254.3 0.07
F 4:6 1.38 43.11 32.02 11.09 24.49 7.92 251.7 0.06
G 3:7 1.38 42.54 33.23 9.31 25.26 7.93 290.3 0.08
H 2:8 1.34 43.68 36.69 6.99 28.34 7.80 282.3 0.11
I 1:9 1.35 42.73 35.77 6.96 28.97 7.71 277.0 0.10
J 0:10 1.38 40.92 35.14 5.78 26.83 7.65 293.7 0.12
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Fig. 2 Height and biomass status of Elymus
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Table 3 Test design for modifier optimization

St EITEiN JEEGE R H it/ PRAGR T/
(kg+m™) (kg-m™) (grm™)
1 1.56 0.5 8
2 1.56 1 12
3 1.56 1.5 16
4 3.12 0.5 12
5 3.12 1 16
6 3.12 1.5 8
7 4.68 0.5 16
8 4.68 1 8
9 4.68 1.5 12
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Fig. 3 Ecological restoration outcomes
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Ecological restoration practice in alpine open-pit mines

Shi Xingping', Liu Zhaoping’, Shang Qing', Lan Xiaocong’, Li Xilai’, Zhang Ming', Zhang Quan'
(1. Qinghai West Copper Co., Ltd.; 2. Zijin Mining Group Co., Ltd.;
3. College of Agriculture and Animal Husbandry, Qinghai University)

Abstract: To address land reclamation challenges in alpine mines caused by special climate and geological conditions,
including difficult vegetation restoration, scarce soil resources, and short construction periods, the De’ erni Copper
Mine was taken as the research subject, and suitable land reclamation methods for alpine open-pit metal mines were
explored to provide sustainable development examples for similar mining areas. The overview of the De’ erni Copper
Mine and technical bottlenecks in land reclamation were analyzed. Through experimental methods including soil
simulation and pot planting, the preparation and improvement technology of serpentine slag soil and local original soil
were investigated. The optimal scheme for planting substrate was determined as a 6: 4 ratio of serpentine slag soil to
original soil. Through a three-factor three-level orthogonal experiment, the optimal dosages of substrate amendments
were determined as 3.12 kg/m® sheep manure, 1 kg/m* humic acid, and 12 g/m® water retaining agent. This research
established a reclamation model of "local slag soil utilization + amendment optimization + spray-seeding technology"
for alpine mining areas, which can not only effectively solve land reclamation problems in alpine open-pit mines but
also be extended to semi-humid areas in North China and other construction project areas with seasonal drought
and concentrated rainfall, providing innovative ideas and practical approaches for ecological restoration of mining
wastelands.

Keywords: alpine; open-pit mine; ecological restoration; land reclamation; soil improvement; humic acid



