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Fig. 1 Process flowchart of acid extraction of vanadium
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Fig.2 Process flowchart of vanadium extraction by

alkaline leaching
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Ry R e IR P R R R Nl I
AL BN 5 P A TR R AT TR R e R S N, SR R SR
R L LA S AL TT R 4 8

2l A SE R BB £R 3 n % SCR i 4k
F e AR P LA R A TR 5 AR A B R R L
1: 1L5IRAERE 500 C &M F Rk 60 min 5
TH 3 7K AR Ak Ry I R R T UE LR A A
T o P V5 R A AL DL OE S B 5 S I A
B LR HL L TR 4y G 94, 9496, 97, 635
95.15%, Wang B. &M Ll NaCl-NaOH N & &
B ISR SR AR be— 7K IR T2 % SCR 4L 51
b AR OB RIS A 5T 4G SR AR TR A A
NaOH 7] & 3 1% T . 76 55 Be il BE 750 °C k5 b i
6] 2.5 h By Eh /ML 7 BT f Ltk 2. 5.NaCl/NaOH
Fii bt 1.5 il R T, U R B R 4 5l ik
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I VO, S8 AL VL0, 5 88RO AR i
NaVO,; Ffi &% %8 iR B 7+ &, Tio. % 1k b
Na, Ti, O, i 16 51 3 14 25 #4838, 7] s g 0 1R
RIS R N B R AR DA 3 22, AT SR AR T LR Y
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Table 2 Comparison of advantages and disadvantages of various vanadium extraction processes
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Fig. 3 Preparation flowchart of high value-added product
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Research Progress on Hydrometallurgical Recovery Processes of Spent Vanadium Catalysts

SHI Zhaozhong'**,CUI Weina®*"'

(1. School of Material and Chemical Engineering sKaifeng University Kaifeng 475004,China;
2. Henan Engineering Research Center of Advanced Materials and Green Process ,
Kaifeng 475004 ,China;

3. Key Laboratory of Chemical Industry Clean Production Technology ,Kaifeng 475004,China;
4. Functional Materials Research Center s Kaifeng University sKaifeng 475004,China)

Abstract: Spent vanadium catalysts, mainly generated from the petrochemical industry, are classified
as hazardous waste. However, they also serve as important secondary resources due to their higher
contents of valuable metals such as vanadium, tungsten, molybdenum, and nickel compared to natural
ores. This paper reviews the recent research progress in hydrometallurgical recovery processes of
spent vanadium catalysts. It focuses on analyzing the principles, experimental conditions, advantages,
and disadvantages of acid leaching, alkali leaching, and roasting — leaching processes for vanadium
extraction. Furthermore, the technical routes for preparing high value-added products from recovered
vanadium are summarized, including vanadium electrolyte for vanadium redox flow batteries, VO, (B)
and K, ;V,0; as cathode materials for aqueous zinc/potassium-ion batteries, and Ag; VO,-based
photocatalysts. Finally, future research directions for the resource utilization and recycling of spent
vanadium catalysts are proposed.

Key words: spent vanadium catalysts; vanadium; recovery;resource utilization; high-value utilization;

research progress



