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Impact of Coating Agent Sodium Triethylenetetramine Bisdithiocarbamate on Oxidation of Chalcopyrite
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(The Ministry of Education Key Laboratory of Pollution Control and Ecosystem Restoration in Industry Clusters, School of Environment and

Energy, South China University of Technology, Guangzhou 510006, China )

Abstract: Acid mine drainage( AMD ) has been recognized as one of the most serious long—term environmental problems associated with

mining. The oxidation of sulfide-rich tailing is the source of AMD. Therefore source control of AMD is regarded as a most effective way to pre—
vent its environmental impact. In this study, a coating agent, sodium triethylenetetramine bisdithiocarbamate (DTC-TETA ), was explored to
minimize the oxidation of chalcopyrite. Scanning electron microscope (SEM ), X-ray diffraction(XRD) and X-ray photoelectron spectroscopy

(XPS) were used to examine the mechanisms of chalcopyrite oxidation inhibition by the agent. The coating effectively decreased the oxida—
tion rate of chalcopyrite during 20 day of experiment. The concentrations of copper ion in chemical and biological oxidation systems treated

with the coating agent were only 17% and 48% of the corresponding controls. Compared to uncoated one, the surface corrosion of the chal-
copyrite coated with DTC-TETA was significantly reduced, indicating that the passivation film on chalcopyrite indeed isolated the contact of
oxidants and bacteria. In addition, XRD and XPS analyses showed that new secondary minerals formed during the oxidation of the chalcopy—
rite, but they did not affect the oxidation process. Our results show that use of coating agent is an effective option to reduce the rates of chal-
copyrite oxidation, which is of great significance for controlling AMD from the sources.
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Table 1 Chemical composition of chalcopyrite

Ji. 2% Elements S Cu Fe Ba 0 Si As K Ni Co Cl Al Sr P
g Content/% 33.89 33.59 29.52 1.01 0.94 0.65 0.14 0.12 0.05 0.03 0.03 0.01 0.01 0.01

R2 MBRT R
Table 2 Designs of incubation experiment
2 5] Groups IR Z Systems PRI R AL 3 55 Treatment methods

I ToHi 100 mL KT 9K 557 5+1.000 0 g BHH 3 J50RF+10 mL © KT A T
Without bacteria 100 mL sterile 9K solution+1.000 0 g chalcopyrite +10 mL A.f sterile solution

I JCr+ Ak 100 mL K H 9K JFFRFE+1.000 0 g Bl fLAL BT ) BB BIA+10 mL KR A.f HIR
Without bacteria+ passivator 100 mL sterile 9K solution+1.000 0 g passivated chalcopyrite +10 mL A.f sterile solution
m B 100 mL KR ) 9K 55 3£38+1.000 0 g #EHIT H3)54RE+10 mL A f TR

With bacteria 100 mL sterile 9K solution+1.000 0 g chalcopyrite +10 mL A.f solution

100 mL KA1 9K 3555 5+1.000 0 g BlifbAbFT (9 BT #3 K +10 mL A.f THIK

W AT BT
100 mL sterile 9K solution+1.000 O g passivated chalcopyrite + 10 mL A.f solution

With bacteria + passivator

AL P A AR AR 1.000 0 g BATH TREEAIA 2 mL 0.2%(V/V )i DTC-TETA Hifb )5 , & Tl X NEL ZE T,
Note: Passivated chalcopyrite was prepared as follows: 1.000 0 g chalcopyrite sample was added to the 100 mL beaker containing 2 mL 0.2% (V/V) coat—

ing agent DTC-TETA, and the beaker was placed in a chemical hood to allow the extra coating agent to dry.
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Figure 1 Growth dynamics of Acidithiobacillus ferrooxidans

during incubation
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Figure 2 Variation of pH in different treatments over time
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Figure 3 Variation of Cu® in different treatments during incubation
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