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Fig. 3  Schematic diagram of chalcopyrite unit cell
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Fig. 4 Particle size distributions of chalcopyrite samples

milled for different time!'®
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Fig. 5 SEM images of chalcopyrite samples!'® *: (a) Non-activated; (b) Agglomeration; (c) Aggregation; (d) Wet milled
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Table 1 Assignment of most characteristic bands in FT-IR
spectra of chalcopyrite samples

Position/

o Vibrator Compound Ref.
3457 OH-stretching H,0 and OH" [30]
1635 OH-bending H,0 and OH" [30]
1174 V3(SOy) FeSO, [28]
1085 V3(SOy) CuSO,4 and FeSO,  [31]
600—625 v4(SOy) CuSO,4 and FeSO,  [32]
512 V,(SOy) CuSO,4 and FeSO,  [31]
465 V,(SOy) CuSO,4 and FeSO,  [32]
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Fig. 6 XRD pattern of active and non-actived chalcopyrite

samples!'®!
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Table 2 Summary of leaching results of mechanically activated copper under various conditions

Activating

Leaching Cu leaching

Mill type time Leaching agent temperature/ ‘C rate/% Ref.
Stirring ball milling 20 min 10% HCI 80 100 [46]
Planetary ball milling 10 h 0.5 mol/L H,SO, 80 40 [40]
Stirring ball milling 1h 1 mol/L H,SO,+ 0.25 mol/L Fe,(SO,); 75 80 [34]
Planetary ball milling 30 min 170 g/cm’ H,SO, 90 40 [7]
Stirring ball milling 15h 0.54 mol/L H,SO, 75 38.2 [47]
Planetary ball milling 24 h 0.283 mol/L FeCl;+ 0.4 mol/L HCI1 80 100 [5]
Planetary ball milling 10h 0.5 mol/L H,SO, + 0.4 mol/L Fey(SOy); 70 80 [48]
Planetary ball milling 10 h 0.5 mol/L H,SO, + 0.5 mol/L NaCl 80 80 [18]
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Research progress of mechanical activation in chalcopyrite

ZHAO Su-xing, WANG Gai-rong, YANG Hong-ying, CHEN Guo-bao

(School of Metallurgy, Northeastern University, Shenyang 110819, China)

Abstract: Chalcopyrite is the most abundant copper resources, the hydrometallurgical processing of chalcopyrite
represents an ecologically and environmentally friendly attractive technology. However, the slow Cu leaching rate
during chalcopyrite dissolution process limits its wide application. The mechanical activation is an important
pretreatment method of chalcopyrite and has been concerned worldwide due to its cleanliness and efficiency. In the
present paper, the principles of mechanical activation, the change of properties of chalcopyrite by mechanical
activation, the influence of mechanical activation on chalcopyrite leaching, and the application in the production of
chalcopyrite were systematically reviewed. The mechanical activation can improve the activity of chalcopyrite by
the decrease in particle size distribution, the increase in specific surface area, the decrease in grain size, and the
increase of microstrain and amorphization degree. Thus, lower reaction temperature, higher reaction rate, shorter
reaction time, and other benefits can be achieved in the leaching of activated chalcopyrite. For the recovery of
copper from chalcopyrite using hydrometallurgical processes, based on mechanical activation, the energy
consumption and scale are the key problems to be solved in the future.
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