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Table 1 XRF detection analysis results of

raw ore %

S Fe Cu Ca Si Mg Zn P Sn

34.44 30.57 34.02 0.38 0.23 0.23 0.06 0.02 0.01
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Fig.3 SEM-EDS analysis results of raw ore
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Fig. 4 Schematic diagram of pulsed microbubble

leaching device
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Fig. 5 Effect of leaching time on copper leaching rate
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Fig. 6 Effect of leaching temperature on copper

leaching rate
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Fig.7 Effect of hydrogen peroxide concentration on

copper leaching rate
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Fig. 8 Effect of sulfuric acid concentration on copper

leaching rate
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Fig. 9 Effect of solid mass to liquid volume ratio on

copper leaching rate
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Fig. 10 Variation of copper leaching rate under different

pore diameters of microbubble plate pores
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Fig. 11  Variation curves of copper leaching rate with time

at Different Temperatures
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Fig. 12 Fitting curves of the two kinetic models at different temperatures
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Table 2  Fitting correlation coefficients of two kinetic
models at different temperatures
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25 0.994 0.996
35 0.976 0.995
55 0.994 0.999
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Intensified Leaching of Chalcopyrite by Pulsed Microbubbles and Its Mechanism
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Abstract:In order to improve the leaching efficiency of chalcopyrite, on the basis of the conventional
heating leaching system, the pulse microbubble method is introduced to reduce the influence of the
sulfide layer by improving the mass transfer efficiency in the leaching process. The kinetics is
discussed, the morphology of the leaching residue is analyzed, and the mechanism of pulse
microbubble-enhanced leaching is revealed. The results show that the pulsed microbubbles can
significantly improve the leaching rate of chalcopyrite,and the increase rate rises with the decrease in
microbubble size. Under the optimum conditions of conventional leaching,the copper leaching rate is
only 53. 6% , while under the same conditions, the copper leaching rate can increase to 62. 48% and
80.40% when the pore size of the orifice plate is 94 and 75 pm,respectively. The SEM test results
show that the pulsed microbubbles can effectively improve the aggregation degree and coverage area of
the sulfide layer on the surface of chalcopyrite. The mechanism may be that the pulsed microbubbles
have higher mass transfer efficiency and can accelerate the reaction rate. At the same time, the local
high temperature and high pressure released during the burst can weaken the passivation of the sulfide
layer during the leaching process,thereby improving the leaching effect of chalcopyrite.

Key words: chalcopyrite; pulse microbubbles;enhanced leaching; dynamics; mechanism



