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Table 1 Table of pH and temperature growth conditions of major and other leaching microorganisms

species name Growth conditions: Optimum growth Growth conditionscz Optimum grO\jvth
pH range pH Temperature range/C temperature/C

Acidithiobacillus thiooxidans 0.5-6.0 2.0-2.5 10-37 30-35

Leptospirillum ferrooxidans 1.0-6.0 2.0 2-40 28-30

Acidithiobacillus ferrooxidans 0.5-6.0 2.0-3.0 15-35 30-35
Thiobacillus thioparus 4.5-10.0 6.6-7.2 10-37 20
Thiobacillus intermedius 1.9-7.0 6.0-7.0 25-35 30
Thiobacillus neapolitanus 3.0-8.5 6.2-7.0 8-37 28

R2 WHEVRE WA pH L A KSR

Table 2 Table of pH and temperature growth conditions of auxiliary leaching microorganisms

Species name Growth conditions: Optimum Growth conditionsoz Optimum grO\:vth
pH range growth pH Temperature range/C temperature/C
Acidiphilium spp. 2.0-6.0 3.5 20—-40 30
Aph.acidophilum 1.5-6.0 3.0-3.5 10-35 25-35
A.cryptum 1.5-5.9 3.0 2041 35-41
A.symbioticum 1.5-5.0 3.0-4.0 - 37
A.organovorum 2.0-5.5 3.0 20-45 37
A.multivorum 1.9-5.6 3.5 17-42 27-35
Thiobacillus acidophilus 1.5-6.5 2.5-3.0 25-37 27-30
Ferromicrobium acidophilus 1.3-4.8 2.0-2.5 20—-40 37
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Fig. 1 Disappearance of leaching microorganisms
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Study on characteristic analysis and evolution of dissipative
structure of microbial system in biometallurgy

YUAN Zhi-hua"? SUN Zhan-xue', LIU Ya-jue', Ll-jiang', LI Zhe-bing',
ZHOU Zhong-kui', WEN Tao’, SUN Xiao-yu'

(1. State Key Laboratory of Nuclear Resources and Environment, East China University of Technology,
Nanchang 330013, China;
2. School of Civil and Construction Engineering, East China University of Technology, Nanchang 330013, China;
3. East China University of Technology, Yangtze River College, Fuzhou 344000, China)

Abstract: Many literature studies have shown that there is a synergistic effect between the leaching
microorganisms and auxiliary leaching microorganisms in the microbial system in biometallurgy, which has a
natural fit with the theory of dissipative structure. A combination of qualitative and quantitative methods is used to
analyze whether the microbial system in biometallurgy forms a dissipative structure during the metal leaching
process, and the evolution of the microbial system in biometallurgy is deduced. Studies have shown that the
microbial system in biometallurgy has the characteristics of dissipative structure. Therefore, the microbial system
in biometallurgy satisfies the four major conditions of dissipative structure: open system, nonlinear relationship, far
from equilibrium and fluctuations. In biometallurgy, the microbial system is in metal There is a dissipative
structure in the leaching process; the microbial system in biometallurgy is evolved, and the evolution process
diagram of the microbial system in biometallurgy is obtained. The system will eventually develop spontaneously to
a new steady state x =(k—d)/, Where the larger the k—d, the smaller the saturation coefficient 4, and the larger the
steady-state number, which is more conducive to microbial metal leaching.

Key words: microbial system; dissipative structure characteristics; evolution
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