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Study on Surface Structure of Niobium-Tantalum
Ore during Acid Leaching
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Abstract: (Fe, Mn) (Nb, Ta),0; were used as raw materials to study surface structure changes of
niobium-tantalum ore under acid leaching conditions. Selective leaching of complex niobium-tantalum
mineral was revealed which realized efficient resource utilization of niobium-tantalum ore. Structural
modifications and elements distribution of columbite surfaces were studied by means of metallographic
microscope, XRD and EDS. The change of chemical valence state and chemical bonding state of each
element on surface of (Fe, Mn) (Nb, Ta),0; before and after acid leaching were analyzed by XPS.
Combined with the results of ICP detection, selective dissolution of various elements in acid leaching
process were obtained. The results before and after (Fe, Mn) (Nb, Ta),0; acid leaching indicate that

change of Me—0 to Me—SQO, occurred in surface structure of minerals. Combination of Me—O and Me—SO,
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electron binding energy and ICP results can predict elements solution sequence, which sequence from
difficulty to easiness is Fe'm —O—Fe¢’" —O—>Mn*" —O—>Ta’* —O—Nb’" —O.

Key words: (Fe, Mn) (Nb, Ta),0O; mineral; acid leaching; surface structure; surface chemical state;

solution sequence
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Fig. 3 Nb and Ta distributions in mineral
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Fig. 4 Fe and Mn distributions in mineral
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Fig. 5 Metallographic microscope and element content on surface before and after acid leaching
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