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A study of the passivation of heavy metals in the pyrite tailings by bone char

ZHOU Ji-mei, YUE Ting-ting, ZHOU Lei, LIU Jing and CHEN Shu
(Key Laboratory of Solid Waste Treatment and Resource, Ministry of Education, Southwest University of Science and
Technology, Mianyang 621010, China)

Abstract: The passivation treatments are widely used for treating tailings which contain heavy metals with the pur-
pose of preventing the production of acid mine drainage( AMD) from the sources. Therefore, it is very important to
find an inexpensive passivator which causes little harm to the environment. In this paper, the authors used H,0,
(pH = 4) as an oxidant to oxidize the pyrite so as to discuss the passivation effect of bone char on the oxidation and
release of heavy metals from pyrite. The results showed that the bone char had a strong neutralization capability,
and the addition of bone char( different contents of 0.5 g, 2.5 g, 5 g) resulted in pH increase in the solutions,
which were 8.93, 10.01 and 10.42, respectively. The presence of bone char decreased the release of Pb, Zn and
Cd, but the release of As increased when the bone char was over 2.5 g. The infrared spectroscopy ( FTIR) showed
that the characteristic peaks at 420, 563, 603, 1 044, 1 091 c¢m ™' belong to vibration of PO, produced by the
dissolution of the bone char. XRD analysis suggested that the secondary mineral phases on the surface of the pyrite
were graftonite and phosphogartrellite, which played an important role in heavy metals immobilization. As a passi-
vating agent, bone char is most suitable for treating pyrite tailings which contain heavy metals.
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(1) WRETRALTE : BRI 25 ¢ B A SN BE
AL I 50 mL 0. 1 mol/L f¥) HCL, & M 3 min,
(R BA BRI, FH ARG 2 7K it 3 TR TN T 1846, 60°C 4%
T 24 h.

(2) FERLA A I AT - FE I 30% H,0, 10. 3
mL, FREX NaCl 0.233 8 ¢ W T/K, EH&E 2 L, H 1
mol/L #H B2 A1 NaOH ¥4 pH {875 % 4, W] H,0, W&
47°0.05 mol/L, NaCl # & 4 0.2 mmol/L.

(3 YFRHL 4 43 40 ~100 HH FE 5 g A1 40 ~ 100
HE % 0.5.2.5 f15 ¢ % 1 fr. HL4 4250 mL #ETE
L, 4220 5 48 W 200 mL 77 NaCl 15 5t H fif )i (1)

H, 0, ¥, 4% 4R 1445 7 AR & #F AN 1E iR

*1 AREWEMNTRFIME
Table 1 The amount of bone char in different batch
experiments
i Cl c2 c3 C4
W/ g 5 5 5 5
TR/ g 0 0.5 2.5 5
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Fig. 1 The total of Fe release as a function of time with

different bone char concentrations
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Fig. 2 pH of the solution as a function of time with different

bone char concentrations
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Fig. 3 Metals release as a function of time with different amounts of bone char
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Fig. 4 SEM-EDS of pyrite samples
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Fig. 5 The FTIR of pyrite samples
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