55 44 %55 2 10 W g fl %K Vol. 44, No. 2
2023 44 A IRON STEEL VANADIUM TITANIUM April 2023

LIOCLIOCLIOCLIOCLIOL o

W I

NEIT BEERREANEYS
AR R

% =, PEAX S RER FHA,E—TE, R R

(BRI T 2 [+ PR T ARG, =88 R 650003)

B B FR TS AR TR AR UA BT BRI R PLERAL SIS AT AR R . SRR BIRR AT SR AL S 1
AR SR SRS S5 ROREAVE T, Horh, & SRR R IR ORI - AR 7R Tl EAS 2032 B, (H Rl
FHIRACH 2 IR A A BR A R RE 5 S8 AR BERE AN R LA AE o T B AL, HE— B & &5 B R R
R IRIR R & SR SRR L —E LIRS, v PLA BRI S 15 1L FL A, S A iR 4R PR i T — %550
(O RE S o IR AT LS AL SR AR, (B B2 2R, ATIAL T se e Be . se P Bhis iy | A i bl Bl
= 0 R IR A B RR R, TERAR TN K AT L BAT — 5 JR BRI o S (0 i AR 0] B R AT 2
AR B ETy 1], 5 TR, WSS T 5t A5 15 AR R SE R B BT, LN IR SRR 3 B8
BRAH AT P BEBRIE S

KEE: SR TUA LT IRIR 1S AL iR

&4y S TF841.3,TF111 NEMFERD: A CEHRS:1004-7638(2023)02-0001-08
DOI: 10.7513/j.issn.1004-7638.2023.02.001 FREE (EIRIRSS) FRIRES (OSID) :

Research progress on the enhancement and activation of extracting
vanadium by direct acid leaching from shale vanadium ore

Zhang Yun, Ye Guohua', Liang Xueyin, Xiang Xinyue, Rong Yiyang, Song Changxu
(Faculty of Land Resource Engineering, Kunming University of Science and Technology, Kunming 650093, Yunnan, China)

Abstract: The research progress in the field of the enhancement and activation of extracting vanadium
by direct acid leaching from shale vanadium ore in China in recent years was reviewed. The results
show that aid-leaching agents can enhance the destruction of the lattice structure of vanadium shale ore.
Among them, fluorine-containing leaching agent has been widely used in industry due to its good leach-
ing effect and low cost. But the large use of fluoride increase the difficulty of wastewater treatment, and
the oxidant oxidizes insoluble low-valent vanadium to soluble high-valence vanadium, which is gener-
ally used with fluorine-containing leaching agent. Mixed acid leaching uses a certain proportion of flu-
oric-containing acid and sulfuric acid to achieve the purpose of enhancement and activation, and
provides a new idea for leaching vanadium from shale vanadium ore. Pressure leaching can enhance the
leaching effect of vanadium, but it has strict requirements for equipment and is still in the experimental
research stage. As new leaching technologies, microwave-assisted leaching, ultrasound-assisted leach-
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ing and microbial leaching have certain limitations in the development level of technology and equip-
ment. In the future, the research and development of green and efficient aid-leaching agents will still be
the main direction, and at the same time, the basic theories of new enhancement and activation leaching
technologies should be deepened, so as to provide theoretical support for the innovation of subsequent
technology and equipment and future industrial application.

Key words: vanadium extraction, shale vanadium ore, acid leaching, activation, enhancement
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Fig. 1 Process of leaching vanadium by aid-leaching agent
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