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Interfacial crud formation in extraction process of nickel and
cobalt sulfide ore bioleaching
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Abstract: The production rate of interfacial crud was evaluated during the extraction process of bioleaching. The
emulsion microstructure was observed by phase contrast microscopy, and the organic phase after extraction was studied
by absorption curve and IR analysis. The formation reason of interfacial crud in nickel and cobalt sulfide ore bioleaching
during the extraction process was investigated. The results show that the product rate of interfacial crud increases with
increasing cycle times. The interfacial crud contains jarosite, silica and bacterial. And the organic phase structure changes,
IR results show that the characteristic absorption peak of P—O—H bond in the organic phase disappears, and the
adsorption curve shows a new adsorption peak appears at 370 nm. The P—O—H bond of P204 breaks and combines with
Fe’* to form a complexes in the extraction process. The micro-solid particles, cumulative leaching bacteria and organic
phase with changed structure lead to the formation of interfacial crud in microbial leaching solution.
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Table 1 Chemical composition of nickel and cobalt sulfide

ore bioleaching from Baishan after removing iron

Element Concentration/(g'L™")
Cu 0.0041
Ni 1.57
Co 0.18
Fe 0.46
As 0.19
Ca 0.30
Mg 12.54
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Fig. 1 Clarify curves of nickel and cobalt sulfide ore

bioleaching and simulation bioleaching
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Table 2 Physical parameters of nickel and cobalt sulfide ore

bioleaching and simulation bioleaching

fi
Viscosity/ Density/ Sur .ace Transmittance/

Item (107Pa's) (grem™) tension/ Y

£ (mN'm ") °

Bioleaching  2.3966 1.126 68.304 76.54
Simulation

. . 0.9817 1.055 70.283 97.23
bioleaching
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Fig. 2 Relationship between production rate of interfacial
crud and extraction times at different standing times during

extraction process
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Fig. 3 Relationship between bacteria adsorption and

extraction times during extraction process
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Fig. 4 XRD patterns of interfacial crud

Microstructures of interfacial crud in extraction

Fig. §

process with different extraction times: (a) 10; (b) 50
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Fig. 8 Absorption curves of organic phase with different

extraction times during extraction process
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Fig. 9 Absorption curves of organic phase with different

concentrations of Fe**
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Fig. 10 Infrared spectrums of organic phase with different

concentration of Fe*" after extraction
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