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Experimental Study on Acid Mine Drainage Treatment Using Mine Tailings of
Xiangsi Valley, Tongling, China

ZHANG Nan, CHEN Tian-hu, ZHOU Yue-fei, LI Shao-jie, JIN Jie, WANG Yan-ming

(School of Resources and Environmental Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: Mine tailings in Xiangsi Valley, Tongling, China, is a typical skarn-type tailing with high contents of carbonates. This study
designed dynamic leaching experiments to investigate the efficiency of this tailing under the acid mine drainage treatment. During 80 d
trial period, the physical and chemical properties of influents were fixed and the effluents were monitored. After the trial, the speciation
of Fe, Cu and Zn in solid was analyzed. The results showed that during the trial period, pH value maintained above 7.5. Moreover,
the concentrations of Cu, Zn, Fe ions in effluents kept below 0.1, 0.4 and 1 mg:L™", respectively. In addition, the permeability
coefficient of experimental column kept decreasing during the experimental period (from 0.23 cm+s™ to 0.10 cm-s™"). Five-step
sequential extraction method was employed to study the distribution of elements at different depths. The results showed that Cu** | Zn**
were removed mainly through sorption and precipitation. This study indicates that Tongling skarn mine tailings have strong acid
neutralization as well as heavy metal binding capacities. Therefore, the authors suggest that this mine tailing, which used to be waste,
has a potential in AMD control and treatment.

Key words : mine tailings of Xiangsi Valley; acid mine drainage; leaching; neutralization; heavy metal
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Fig. 2 XRD results of tailing sands before and after experiment
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Table 1  Main and trace element contents of tailing sands

FITE (R /% iR TTHE/mg-kg !
Fe,0, Ca0 ALO, Si0, Co, 7n Ph cd Cr As
30. 39 19. 88 7.43 36. 37 19.91 156. 60 164. 90 19. 87 6.12 26. 50 1.71

®2 EVUNESS

Table 2 Size distribution of tailing sands

Kt/ mm S % Bt/ mm SR %
<0.045 24.01 0.098 ~0. 105 11.98
0. 045 ~0. 063 14. 64 0. 105 ~0. 125 7.83
0.063 ~0.074 8.51 0. 125 ~0. 164 4.38
0.074 ~0. 088 5.79 0. 164 ~0. 200 10. 65
0. 088 ~0. 098 4. 64 >0. 200 7.53
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Fig. 3 The pH variations of the effluents
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Fig. 5 Variation of permeability coefficient
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Table 3 Contents of different forms of Cu, Zn and Fe in non-leached tailing sands/mg-kg ™!

JLHE S1 2 S3 S4 S5
Cu 18. 14 16. 88 152. 02 244.55 108. 46
Zn 12.34 25. 69 397.25 125.33 399. 59
Fe 185. 14 505. 70 38 839. 67 2005. 86 40 442. 45

1) S1: AJZcHeds; 2: MRMRERES 45 ; S3: Fe-Mn LWL RS, S4: AV REANEE S, S5: 5Rid, TH
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Fig. 6 Content changes of different forms of Cu, Zn and Fe in the experimental sands
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Table 4 Solubility products of selected carbonates
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