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An experimental study of the adsorption of Cu®*” and Acidothiobacillus
ferrooxidans on schwertmannite

SU Gui-zhen"?, LU Jian-jun', LU Xian-cai', LI Juan' and TU Bo-wen®
(1. State Key Laboratory [or Mineral Deposits Research, School of Earth Sciences and Engineering, Nanjing University, Nanjing,
210093, China; 2. Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550002, China; 3. Medical School, Nanjing
University, Nanjing 210093, China)

Abstract: Schwertmannite, characterized by small particle size, high specific surface area and strong surface adsorption energy, is a
common secondary mineral formed during the supergene oxidation of sulfides. Due to its adsorption capacity, it can affect geochemical
behaviors of heavy metals and microorganism. This study has focused on the adsorption of C&* and Acidothiobacillus ferrooxidans
cells on the chemically synthesized schwertmannite. It is observed that the adsorption of Cu? ™ and Acidothiobacillus ferrooxidans on
schwertmannite is remarkable, and the biosorption process of Cu?”" is well consistent with the Langmuir model. The biosorption pro-
cess of Acidothiobacillus ferrooxidans, however, is consistent with the Freundlich model instead of with the Langmuir model. It is
deduced that the formation of schwertmannite in the ore-formaing environment can strongly affect geochemical behaviors of heavy
metals and microorganism and may also affect the decomposing rate of metal sulfides.
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Table 1 Result of the Cu?* adsorption on schwertmannite

Cu?’
pH pH
1076 gg!
1 4056 2.49 2.33 0.106 4
2 3044 2.48 2.31 0.0793
3 1907 2.48 2.28 0.0835
4 522.6 2.49 2.22 0.009 4
5 400.5 2.52 2.21 0.0119
6 281.5 2.49 2.21 0.0137
7 200.7 2.51 2.21 0.0058
8 48.92 2.48 2.15 0.0018
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Fig. 4 Adsorption isotherm of Cu?* on schwertmannite
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a—synthetic schwertmannite b—secondary minerals created in bio-oxidation of chalcopyrite
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