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In-situ preparation of sodium vanadium fluorophosphate from sodium-
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Abstract: To address the dilemma of high-cost in using vanadium sources for the traditional prepara-
tion of sodium vanadium fluorophosphate (NVOPF), a novel solvothermal synthesis process was pro-
posed. This method utilizes sodium-treated vanadium slag leaching solution as a substitute for high-pur-
ity vanadium sources, and successfully realized the direct conversion from metallurgical by-products to
battery materials. In addition, the effects of the dosage of reducing agent citric acid (C¢HgO;), solution
pH, and synthesis temperature on vanadium conversion rate and material properties were investigated.
The experimental results showed that with the increase of the dosage of reducing agent, pH, and temper-
ature, the vanadium conversion rate showed a trend of first increasing and then decreasing. Under the
conditions of pH value of solution of 6, molar ratio of citric acid to vanadium of 1.5, and solvothermal
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temperature of 180 °C, the synthesized NVOPF material exhibited a regular cubic block structure with
vanadium in the +4 oxidation state (V*") and the initial discharge capacity at a 0.2C rate was 68 mAh/g,
demonstrating good structural stability and a third-cycle Coulombic efficiency of 96%. However, there
is still a certain gap between the high-rate performance and actual capacity of the material and the theor-
etical value, which is primarily affected by the impurities in the leaching solution. This study provides a
new solution for the high value added utilization of vanadium slag and the preparation of low-cost cath-

ode materials for sodium-ion battery.

Key words: sodium vanadium slag water leaching solution, solvothermal preparation, sodium vana-

dium fluorophosphate, electrochemical performance
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Fig.2 Vanadium conversion rate curves and XRD patterns of NVOPF materials synthesized with different molar ratios of

citric acid to vanadium
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