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Fig. 1 Schematic diagram of preparation process of high-purity
V,0s by constant-pH two-fluid controlled crystallization
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Fig.2 Variation curve of vanadium precipitation

rate with reaction time
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Fig.3 Variation curve of vanadium precipitation

rate with reaction temperature
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Fig.5 X-ray diffraction pattern of ammonium metavanadate

precursor obtained by controlled crystallization
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Fig. 6 SEM images of ammonium metavanadate precursor
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Preparation of High-Purity V,0; by Constant pH Two-Fluid Controlled Crystallization
Method and Its Impurity Removal Mechanism
YANG Haitao' , MA Zhilong' ,ZHANG Maobo', LI Xiaodong®

(1. State Key Laboratory for Special Materials of Rare Metals ,China Non ferrous Metal
(Ningxia) Orient Group Co. ,Ltd. sShizuishan 753000,China;
2. Ningxia Orient Tantalum Industry Co. ,Ltd. ,Shizuishan 753000,China)

Abstract: Aiming at the problems of excessive local supersaturation in the traditional vanadium
precipitation process of high sodium alkaline stripping vanadium-rich solution, which leads to
explosive nucleation and serious mechanical entrainment of impurities, the preparation of ammonium
metavanadate ( AMV) precursor by constant pH two-fluid controlled crystallization process was
studied, and then high purity V,Os; was obtained by calcination. The effects of ammonium addition
coefficient, reaction time and temperature on the vanadium precipitation rate and product purity were
systematically investigated by combining the slow flow of vanadium precipitation buffer and constant
pH control. The phase composition, microstructure and impurity distribution of the product were
analyzed by XRD, SEM and ICP-OES. The results show that the precipitation rate of vanadium can
reach 98.5% under the conditions of ammonium addition coefficient of 1. 5, reaction time of 120 min
and temperature of 85 “C. The precursor obtained by controlled crystallization exhibits an ordered
stacking structure of short column and thick plate, which significantly improves the common
disorderly flocculation and mother liquor encapsulation in traditional rapid precipitation. After
calcination at 500 ‘C for dehydration and deamination, the morphology of the precursor is
reconstructed. Despite the thermodynamic impurity concentration effect, the purity of the final V,0O;
is still as high as 99.89%. This process can effectively inhibit impurity entrainment in high-sodium
systems at the source, providing a feasible pathway for the green preparation of high-purity V,0O; and
demonstrating certain application prospects.

Key words: high sodium stripping vanadium-rich solution; two-fluid controlled crystallization method;

high purity vanadium pentoxide; preparation; impurity removal; mechanism



