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emission between copper biohydrometallurgy and copper

pyrometallurgy
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during heap bioleaching process
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Table 1 Comparison of microarray characteristics of major bioleaching microorganisms
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Fig. 16 Expanded culture process of microorganisms from Chambishi copper mine in Zambia
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Biotech key to unlock mineral resources value

QIU Guan-zhou, LIU Xue-duan

(School of Minerals Processing and Bioengineering, Key Laboratory of Biohydrometallurgy,
Ministry of Education, Central South University, China)

Abstract: Biohydrometallurgy has been applied in more than 50 countries and regions around the world. At present, the
study of biometallurgy in China has entered the era of genomics. China firstly established the quantitative technology of
bioleaching microorganisms based on genomics, which realized the transformation of the study on bioleaching behavior
from phenotype to genotype. Meanwhile, stepwise oxidation model of sulfide ore was established at the microscopic level
of chemical reaction, which realized the biohydrometallurgy from the macroscopic to the microscopic leap. Besides, the
intensification technology of bioleaching process was applied industrially in the world on a large scale, and a bioleaching
copper mine plant with an annual processing capacity of 60 million tons was established. CCGRI bio-oxidation gold
extraction technology with independent intellectual property rights was formed, and the first high-tech industrialization
demonstration project in China’s gold industry was built. The leaching rate of sulphide coated uranium ore increased to
96%, and the grade of uranium ore reduces from 1/1000 to 3/10000. The study on biohydrometallurgy in China has been
in the world leading level, which can improve the utilization rate of mineral resources from 33% to 96%, greatly
improving the service life of China’s mineral resources.

Key words: biotech; biohydrometallurgy; mineral resources; bioleaching behavior
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