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Abstract: This study focuses on the East Qinling molybdenum mine area, where the pollution of heavy metals in the surrounding
aquatic environment and the mineralogical characteristics of the associated sediment were analyzed. Furthermore, the study
examined the migration behavior of molybdenum (Mo) during the leaching process from mine tailings to its mineralization in
sediment. The findings revealed that the Mo concentration in the aquatic environment significantly surpassed the environmental
background levels. Specifically, the maximum exceedance of Mo in the water samples was recorded at 21600 times above the
baseline. Additionally, the geoaccumulation index (Igeo) values in both sediments and tailings exceeded 5. The sediments collected
from aquatic environments impacted by AMD in the East Qinling molybdenum mining area predominantly comprised
schwertmannite minerals, characterized by distinctive "poly spheroid" and "hedgehog" morphologies, and a substantial amount of
Mo was immobilized within the mineral structure. In mine tailings, molybdenum (Mo) predominantly exists in the oxidation state of
Mo(V1), whereas in schwertmannite, both Mo(VI) and Mo(IV) are present. This indicates a significant change in the valence state of
Mo during its migration from tailings to sediments. Moreover, leaching experiments demonstrated that Mo associated with
schwertmannite can be re-released into the environment, the processes were significantly influenced by the mineralogical
characteristics of schwertmannite. Specifically, schwertmannite with higher crystallinity was found to be more effective in
immobilizing Mo.

Key words: molybdenum mine area; sediment; schwertmannite; migration behavior
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Table I Sampling sites information

KFEX 5, KAFEH R FE iy ZE(°) (%) il JKFf pH 1
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X . .
INTE A LN-3 110.049463 34.348926 6.0 -
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X . s
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FHEIFERIA L IT-4 110.008611 34.258469 3.0 5.89
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Fig.2 Heavy metal concentrations in samples from different

sampling sites in the study area
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Table 2 Pearson correlation analysis of heavy metals in water

and sediment

Vi)
Mo

WiH K#Mo Cd Cr Pb Cu Fe

KHEMo 1

cd 0534 1

Cr  0.854" 0.827 1

Pb 0746 0.987" 0.863" 1

Cu 0607 07577 0631 0815 1

Fe 0874 0.897° 0.872° 0953 0.799 1
VIR
Mo
T AR S AT I(P<0.01);* AR S A DL (P<0.05).

0.954" 0.944™ 0.912" 0.567" 0.847° 0.876 1
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Fig.6 XRD and FTIR spectra of typical sediments in Jindui Town and Luonan mining area
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XPS spectra of typical sediments in Jindui Town and Luonan mining area
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