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Table 1 Specific element analysis of arsenic-bearing
refractory gold ore (mass fraction, %)
Fe As S Si0, Others
24.31 2.16 18.80 25.50 29.23
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Fig. 1 Schematic diagram of test devices: 1— Stirring
paddle; 2—Gas meter; 3—Gas distributor; 4—Tank reactor;
5—Heating jacket; 6—Air compressor, 7—Heated water
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Fig. 2 Schematic diagram of draft-tube
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Fig. 3 Variation of DO concentration with time in arsenic-
bearing refractory gold ore biooxidation at different pulp

densities
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Fig. 4 Variation of ¢ in arsenic-bearing refractory gold ore

biooxidation at different pulp densities
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Fig. 5 XRD patterns of arsenic-bearing refractory gold ore
biooxidation at pulp densities of 10%(a) and 25%(b)
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Variation of DO concentration in
biological pretreatment of gold ore and its effect

SHEN Cai-long"?, YUE Fu-lian"?, ZHANG Guang-ji"?, WANG Min’, YANG Chao"*

(1. State Key Laboratory of Biochemical Engineering, CAS Key Laboratory of Green Process and Engineering,
Institute of Process Engineering, Chinese Academy of Sciences, Beijing100190, China;
2. School of Chemical Engineering, University of Chinese Academy of Sciences, Beijing 100049, China;
3. Dynamic Machinery Institute of Inner Mongolia, Hohhot 010010, China)

Abstract: High cost on aeration is the major challenge in the biooxidation pretreatment of arsenic-bearing
refractory gold ore. In present study, experiments at different pulp densities were carried out in different reactors.
The variations of DO concentration, redox potential ¢, pH and arsenic concentration were monitored during the
biooxidation process. Firstly, experiments were carried out in a 5 L reactor at different pulp densities. The results
show that the DO concentration at the 25% pulp density is significantly lower than that that at the 10% pulp density.
In spite of the low DO concentration, the ¢ increases and the pH decreases continuously at the 25% pulp density,
indicating that low DO concentration can still sustain the biological process. It is suggested that relative low
aeration intensity can be used in the industrial plant for low cost on aeration. Secondly, experiments were carried
out in an 80 L reactor at the 25% pulp density. The 80 L reactor has a higher ratio of H/D than that of the 5 L
reactor and it is equipped with a draft-tube. It is found that the DO concentration in the 80 L reactor is obviously
higher than that in the 5 L reactor though the ventilation ratio in the 80 L reactor is lower than that in the 5 L reactor.
The results imply that the draft-tube and higher ratio of H/D are helpful for the increase of DO concentration in the
80 L reactor. It is suggested that optimizing design of the reactor can increase the DO concentration in the
industrial plant without extra cost on aeration.

Key words: dissolved oxygen; biooxidation; arsenic concentration; redox potential; draft-tube
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