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DX, FESEAT TR BERTIT IR R RAR /N T 0.0074
mm. X SHEERTH(XRD)RIL 20 20 W SR FE
61.70%[¥] CuFeS,+ 12.60%I1I [NEEN(ZnS)~ 6.70%[11%E,
B (Sn0y)« 3.90% AL HT(POS) AT 3.70% I R HY
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(Acidithiobacillus caldus , A.c)~ W& Bk ¥ vy W2 JjE
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Fig. 1  Stirred tank bioreactor used for bioleaching of
chalcopyrite concentrate: 1— Tank reactor; 2 — Insulation
sandwich; 3—Stirring paddle; 4—Heated water bath; 5S—Air

pump; 6—Air vent; 7—Baffle
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Fig. 2 Cell densities in stable phase of moderate thermophiles
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Fig. 3 Cell densities in stable phase of moderate thermophiles
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Fig. 4 Cell densities of moderate thermophiles during

adaptive experiments
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Fig. 5§ Copper extraction using moderate thermophiles

domesticated for different times
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PlHE S N A th e AR AN, SIS T Refit 52
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PR ST 350 r/min B, R HCRFRAG, ATREEHERE
WO R, FEARRIBTYI O, R B 1 A K
B, DT B ok O b mr s, v g A
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Fig. 6 Effects of stirring rate on bioleaching of chalcopyrite

in tank reactor
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Fig. 7 Effects of aeration intensities on the bioleaching of

chalcopyrite in the tank reactor
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Fig. 8 Growth curves of moderate thermophiles in tank

reactor

B 9 Fros o rh A g AT S AT RS R v 4
B EEIAR A . B 9 v, B R T R
AR R, 30 d 5, BT S kRS E)
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Fig. 9 Copper extraction during bioleaching of chalcopyrite

by moderate thermophiles in tank reactor
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BE 10 P EEREIE R BRI R ks TR AR
Fig. 10 Variations of Ferrous and Ferric irons and total iron
concentrations in chalcopyrite bioleaching experiment: (a)

Domesticated bacteria; (b) Non-domesticated bacteria
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Bioleaching of chalcopyrite concentrate with
moderate thermophilic bacteria and its optimization

WANG Jun"?, LI Yi-ni"?, ZHUANG Tian" % ZHAO Hong-bo" 2,
ZHU Shan"2, QIN Wen-qing" 2, QIU Guan-zhou'>

(1. School of Minerals Processing and Bioengineering, Central South University, Changsha 410083, China;
2. Key Laboratory of Biometallurgy, Ministry of Education, Central South University, Changsha 410083, China)

Abstract: The bioleaching of chalcopyrite concentrate in the presence of three different moderate thermophilic bacteria
such as Acidithiobacillus caldus (A.c), Leptospirillum ferriphilu (L.f) and Sulfobacillus thermosulfidooxidans (S.t),
including the optimal conditions of microbial growth and the optimization of stirred reactor during the bioleaching
process, was investigated. The results show that the best growth conditions of bacteria are as follows, temperature of
45 C and initial pH of 1.5. The microbial growth of the domesticated bacteria and the bioleaching rate using them are
significantly higher than those of the non-domesticated bacteria. The leaching rate using the domesticated strains reaches
the maximum 94.00% with the pulp density of 50 g/L. The leaching rate of copper stabilizes at about 80% when the pulp
density reaches 100 g/L. The optimal parameters of stirred reactors are as follows: stirring speed of 350 r/min and
aeration intensity of 500 mL/min. The final concentration of copper ions is 17.36 g/L and the leaching rate of copper is
85.60% for the chalcopyrite bioleaching for 30 d under these conditions.
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