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Fig. 1 XRD pattern of vanadium-bearing shale
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Fig.2 Schematic diagram of structure of dispersants: (a) SS; (b) HAS; (c) SHMP; (d) STPP
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Fig. 6 PVM images of mineral particles of shale ore pulp with different STPP additions: (a) 0; (b) 0.5%; (c) 1.0%; (d) 1.5%;

(e) 2.0%
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Leaching of vanadium from fine-grained vanadium-bearing shale
with dispersant and its mechanism

ZHANG Zhan-bing', HU Pei-wei' %, XIE Zhi-cheng', HU Chao'

(1. College of Resources and Environment Engineering, Wuhan University of Science and Technology,
Wuhan 430081, China;

2. Hubei Key Laboratory for Efficient Utilization and Agglomeration of Metallurgic Mineral Resources,
Wuhan 430081, China)

Abstract: In order to improve the vanadium leaching rate of fine-grained vanadium-bearing shale, the effects of
four inorganic dispersants and their additions on the vanadium leaching from vanadium-bearing shale were
studied. The samples were characterized by laser particle size analysis, real-time online particle video monitoring
(PVM), ore pulp viscosity measurement, Zeta potential and Fourier transformation infrared spectroscopy (FTIR).
The results show that, when the sulfuric acid concentration is 8.0% (volume fraction), the liquid-to-solid ratio is
1.5:1 mL/g, the leaching temperature is 95°C and the leaching time is 4 h, adding 1.0% (mass fraction) of sodium
tripolyphosphate (STPP) can increase the vanadium leaching rate of fine-grained vanadium-bearing shale from
62.0% that without adding STPP to 72.1%. The leaching reaction rate is controlled by the interface transfer and
internal diffusion across the product layer. By changing the Zeta potential of the mineral surface, the dispersant
reduces the viscous force between particles and the viscosity of ore pulp to strengthen the vanadium leaching. The
viscosity of ore pulp decreases from 564 mPa-s to 294 mPa-s after adding STPP. The decrease of viscosity of ore
pulp and dispersant adsorption are the main factors affecting the vanadium leaching rate, and a proper amount of
dispersant is beneficial to the leaching reaction of fine-grained vanadium-bearing shale.

Key words: fine-grained; vanadium-bearing shale; dispersant; enhanced leaching; ore pulp viscosity
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