5524 5 11 3 PEESEEEFIR 2014 4£ 11
Volume 24 Number 11 The Chinese Journal of Nonferrous Metals November 2014

NERS:

1004-0609(2014)11-2928-07

B IR ERE MR IR R BYE D IR X R R R R 20

G T IS I AN 0 N E

(1. ABRHERE: B LSRR 52 2 E T E =, JbX 100083;
2. dbRBHERE ARSI TR, db5T 100083)

W OE: N TR A TERE YR A R R (R R S L A R R, IERRRIAR /N T 43 um
(R 2 A SRR AN T 74 um IREEAAT LA K Anf WIZH Sl R AR R, B8N ] Ar f DR EM o0t T KA o Hh R
Ry 5 SO SRR R ORI . S5 R IR AR PR PO, AT AR R (1032 U808 24 Arf Wi
FivEe g 5%, AR AR R TP BRI PO IR EERR /DN, 4 0.62 mg/L, VRIS ST (1 e 2008 R det
IKF 57.4%, b PO WL B R RIS R BE T 30%. SBIEXHHAEYIR AT 5 AR AT 16
B AEIGHTRI XRD it BRI, 2 HEBEKA R MO, e R, RN S 5
B A s B A AT A IR T AT s IR B4 i, i ELIS IR BE ¥ PO, 4k FR BB 0 B AT 1)
il

KRR T BEACH UEMIERM AL

RESHES: TDI25.5 NERRERD: A

Dissolution characteristics of apatite in chalcopyrite bioleaching
system and its influence on chalcopyrite leaching efficiency

ZHOU Shan-shan"?, LIN Hai"%, DONG Ying-bo"?, XU Xiao-fang"?

(1. Key Laboratory of High-Efficient Mining and Safety of Metal Mines, Ministry of Education,
University of Science and Technology Beijing, Beijing 100083, China;
2. School of Civil and Environmental Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: To make sure the dissolution characteristics of apatite in the chalcopyrite bioleaching system and the influence
on the chalcopyrite leaching efficiency, the apatite with particle size of less than 43 um, chalcopyrite with 74 pm and
Acidithiobacillus ferrooxidans (At.f) were used to prepare a bioleaching system. And the influence of different At.f
inoculation amount on the apatite dissolution rate and chalcopyrite leaching effect were studied. The results show that
chalcopyrite leaching efficiency can be improved when there exists PO,* with low concentration in the bioleaching
system. And PO,* reaches the lowest concentration of 0.62 mg/L in the bioleaching system when the At/ inoculation
amount is 5%, and the final chalcopyrite leaching rate reaches the highest of 57.4%, which is 30% higher than that in the
bioleaching system with the highest concentration of PO,>". Scanning electron microscope (SEM), energy dispersive
spectroscope and X-ray diffraction (XRD) analyses before and after the bioleaching show that, there is not any obvious
erosion on the apatite surface after leaching, while obvious erosion exists on the chalcopyrite surface and new compound
ammoniojarosite generates in the leaching residue. And the precipitates newly generated can be absorbed by apatite, low
concentration PO, in the bioleaching system can improve the leaching of chalcopyrite.
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Table 1 Analytical results of main elements in ore samples

Mass fraction/%
Sample
Cu Fe S CaO P Purity
Chalcopyrite 27.38 28.35 33.31 78.72
Apatite 553 18.6 99.14
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Fig. 1 XRD pattern of chalcopyrite
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Fig. 2 XRD pattern of apatite
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Fig. 3 Dissolution concentration of PO, in leaching system

with different inoculum amounts of Az.f after leaching for 49 d
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Fig. 8 SEM images of chalcopyrite and apatite before (a) and
after (b) bioleaching (A1, A2—Apatite; B1, B2—Chalcopyrite)
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