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Abstract: To explore the impact mechanism of ecological restoration project on the migration and release of antimony in
groundwater in TinMine of Hunan, hydrochemical comparisons and hydrogeochemical simulations were conducted on
groundwater samples collected from TinMine in 2016 and 2023.The changes in groundwater hydrochemical characteristics and
antimony content before and after ecological restoration were analyzed. The results show that ecological restoration has varying
degrees of impact on the antimony content in three different limestone fracture aquifers in the mining area, among which the
Shetiangiao formation and TinMine formation are significantly affected by mining activities and external pollution, and the
antimony mass concentration generally increases. The level of groundwater in the lower carboniferous formation aquifer is low
and there is an aquitard, resulting in a decrease in antimony content. The source of Sb before and after ecological restoration has
strong differentiation, and its migration and transformation are significantly affected by large-scale soil and green covering
projects. The ecological restoration project has changed the redox environment and accelerated the oxidation of Sb C([l[) in

groundwater. The main form of antimony in groundwater is SbO; . The research results can provide scientific basis for the
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prevention and control of heavy metal pollution in ecological restoration projects in mining areas.

Key words: Antimony pollution, Ecological restoration, Migration and transformation, Groundwater, Hydrochemical characteristic
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Fig.2 Interannual variation in mass concentrations of indicators at spring sample sites
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Fig.3 Interannual variation in mass concentrations of indicators at well water sample sites
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Table 1 Statistics of groundwater chemistry indicators in 2016 and 2023

B/ (mg/1)

b H R oH K Na" Ca?" Mg?" Cl- SOj HCO; NO3;
2016 4 e KAl 8.63 7.51 192.00 142.00 21.20 141.00 432.00 31.40 8.63
e /M 6.43 0.88 4.26 28.40 1.77 0.60 0.40 0.10 6.43
B 7.74 3.64 37.62 73.02 9.35 15.85 136.62 7.98 7.74
"""" 20234 BOKfE  8.05 842 135.76  165.31  50.66  48.09  1116.83  87.47  8.05
e /IME 6.59 0.43 0.46 22.44 2.86 1.48 68.46 1.20 6.59
¥ifE 7.55 3.35 28.21 75.48 10.70 13.66 245.53 25.92 7.55
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Table 2 Statistics of groundwater chemical

types in 2016 and 2023

- A KAk R A
2016 4 2023 4F

GW1 HCO;-S0,-Ca-Na HCO;-SO,-Ca
GW2 HCO;-S0,-Ca-Na S0,-HCO;3-Ca
GW3 HCO;3-S0,-Ca HCO;3-SO,-Ca
GW4 HCO;3-SO,-Ca S0,-HCO;3-Na-Ca
GW5 HCO;- SO,-Ca SO,-Ca
GW6 S0,-HCO;3-Ca SO,-Ca
GW7 SO,-HCO3-Ca S0,-Ca
GW8 HCO;3-S0,-Ca HCO;3-S0,-Ca
GW9 S0,-HCO;3-Ca-Mg HCO;-SO,-Ca
GW10 HCO;3-S0,-Ca HCO;3-S0,-Ca
GW11 HCO;3-SO,-Ca HCO;-Ca
GW12 HCO;-S0,-Na-Ca S0,-HCO;3;-Na-Ca
GW13 S0,-Na-Ca SO, -Ca-Mg
GW14 HCO;3-S0,-Ca-Mg HCO;-SO,-Ca

10 4 Hb F /KA 5h Sb iy BT & Wk BE R 1,20 ~ 48,61
mg/L, YR 14.48 mg/L; B H 114 16 41K #E Sb
BT VR O 0.04~23.78 mg/ L, ¥J{H N 3.36 mg/L;
RS 2 KB Sb R EN 0.04 mg/L.
LRI, A H A S 8 I A K Sh
T e B 5 B TR R Ak G R AR AR SR R D
B2 J5 H 7K Sh i BT EE A 0.12 mg/L [ &
0.04 mg/L,

£33 2016EFE52023 £ Tkt Shb RERE

Table 3 Sb mass concentration in groundwater

in 2016 and 2023

B/ (mg/L)
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in 2016 and 2023
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after ecological restoration
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before and after ecological restoration
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Fig.8 Simulation results of Sb forms in 2016 and 2023
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