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Effects of crystal structure on differences of
chalcopyrite and pyrite bioleaching

MA Jun"2, WANG Ju-xiang', WU Biao', WEN Jian-kang', SHANG He', WU Ming-lin"

(1. National Engineering Laboratory of Biohydrometallurgy,
General Research Institute for Nonferrous Metals, Beijing 100080, China;
2. China Nonferrous Metals Industry Association, Beijing 100814, China)

Abstract: The effects of the crystal structure of chalcopyrite and pyrite on the of leaching rate and bacteria community
succession of these two minerals bioleached under the same conditions were investigated on the basis of the analysis of
the crystal structure. The results show that the leaching rate of chalcopyrite decreases with the increase of time, which is
caused by the different leaching difficulty levels as the different bonding forms between different atoms in the structural
motif of chalcopyrite cell. As the atoms in the pyrite cell have the same bonding form, so the leaching rate is basically
steady. There is a difference of bacteria community succession between these minerals bioleaching process,
Leptospirillum ferriphilum (L.f) changes from advantage bacterium (more than 98%) to disadvantage bacterium (account
for 37%) in chalcopyrite bioleaching process, while L.f is always the dominant bacterium (more than 90%) in pyrite
bioleaching process. As Fe®* has a great influence on the growth and multiplication of L.f, so the different crystal
structures which lead to the Fe** supply difference are the primary reason of bacterial species succession difference
between these minerals.
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Table 1 Mineral composition of chalcopyrite

Mineral Mass fraction/%
CuFeS, 89.72
CuypSbsSy3 0.46

FeS, 5.5

CusFeS, 1.59
Cu 0.13
FeCO; 0.36
Ca(Fe,Mg,Mn)(COs3), 1.33
Si0, 0.67
K,0-AL,0;-6S10, 0.05
K(Mg,Fe);AlSi;0,(F,OH), 0.23

R2 YN A

Table 2 Mineral composition of pyrite

Mineral Mass fraction/%
FeS, 93.77
FeS 3.61
ZnS 0.3

CuFeS, 0.03

FeAsS 0.06

FeCO; 0.13

Fe,0; 0.25

Si0, 1.28
NaAlSi;Og 0.23
K(Mg,Fe);AlSi;0,(F,OH), 0.26
CaCO; 0.06
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(NH,)2804: 0.5 g/L MgS047H,0; 0.5 g/L K,HPO,; 0.1
g/LKCl; 0.01 g/L Ca(NOs),.
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Fig.1 Schematic diagram of chalcopyrite crystal structure
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Fig.2 Schematic diagram of pyrite crystal structure!'
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