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Abstract: This study systematically investigates the influence mechanisms of impurity ions such as
Fe'', Si*" and AI'" on interfacial emulsification in the solvent extraction of gallium. Through factorial ex-
periments combined with characterization techniques such as FT-IR and SEM-EDS, it was found that
Fe’" induces phase separation due to co-extraction into the organic phase, while Si*" hydrolysis products,
specifically SiO,, form a stable three-dimensional network structure at the interface, which is identified
as a key factor for emulsification. Based on Pickering emulsion theory, calculations reveal that SiO,
particles exhibit the highest adhesion energy at the oil-water interface, demonstrating the strongest inter-
facial stabilization capability. This research provides theoretical insights and technical support for pre-
venting and controlling emulsification during gallium extraction.
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Fig. 1 Macro- and micro-morphology of the emulsion, along with EDS spectra analysis
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Table1 Compositions analysis results of the emulsion by
spot testing

Labels C (6] Al Si P CI Fe Ga Sn Au

S1 2097 21.54 1.22 2.20 440 0.64 7.78 1.12 36.62 3.51

S2  21.63 2791 0.66 3.45 523 0.74 5.13 0.72 31.03 3.49
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Fig. 2 XRD pattern of the emulsion
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