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Fig.1 XRD analysis of scheelite, quartz, tourmaline, muscovite and apatite
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viscosity at different pulp concentrations (shear rate: 100 s™)
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Effect of Muscovite, Tourmaline and Apatite on Slurry Rheological Property of
Scheelite Flotation

XUE Jiwei’, QU Yaoben', ZHANG Chonghui', TU Huazhen', SUN Jian', BU Xianzhong'

1. School of Resources Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China;
2. State Key Laboratory of Mineral Processing, Beijing 100260, China

Abstract: The effects of three commonly associated gangue minerals, such as Muscovite, tourmaline and apatite, on the
slurry rheological properties and scheelite flotation indexes of scheelite were studied by slurry rheological test, flotation test
of artificial mixed ore and foam stability measurement. Rheological test showed that muscovite in the pulp would form a
three-dimensional network structure of edge-face(EF) and edge-edge(EE) combination, which had a large apparent
viscosity, while tourmaline and apatite in the pulp was only a simple pile structure, the viscosity was slightly increased.
Flotation test and foam stability measurement showed that: In the artificial mixed flotation system of scheelite-muscovite-
quartz, with the increase of mass concentration of muscovite, its higher viscosity would increase the half-life and maximum
height of the flotation foam, so that the "secondary enrichment" effect was obviously improved, and the flotation index
became better within a certain range. However, the higher pulp viscosity would inhibit the collision between bubbles and
particles and the fluidity of bubble-particle aggregates, which led to the deterioration of flotation index. In the artificial
mixed flotation system of scheelite-tourmaline-quartz, with the increase of metal cations such as Fe™, Mg” and Ca™
dissolved from tourmaline in water, the flotation of scheelite was inhibited, and the concentrate grade and recovery were
reduced. In the artificial mixed flotation system of scheelite-apatite -quartz, adsorption of PO, dissolved from apatite on
scheelite surface would lead to surface conversion of minerals, which resulted in similar surface properties of scheelite and
apatite, which would worsen the flotation of scheelite. In addition, the addition of tourmaline and apatite had little effect on
the stability of foam due to the slow increase of viscosity. The research can provide theoretical basis for the control of
slurry rheology and the efficient separation of scheelite and gangue minerals in the process of ore flotation.

Keywords: scheelite; slurry rheology; foam stability; flotation; muscovite; tourmaline; apatite
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