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FKAHFIEE ] ARYE SERRELE AR V(V)IRHK
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Fig.1 Effect of time on extraction rate
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Fig. 2 Effect of temperature time on extraction rate
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Fig. 3 Phase diagram for vanadium(V) species in aqueous

phase
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Table 1  Experimental results of ion selective electrode lgDy =lgK,,, +nlg h— —nlg Gt (11)
method
Concentration of Co?cer.ltrat.ion Ratio of an.ion lg D, =lg Kex,z +nlg Copy)[BE,] ~ 7 le C[BFI ] (12)
AnionsNo. Vin organici 1 aqiec?z;o;lhlanse y izn\f:;l;i;zz? I SE B0 E lgD xf lgC[OPy]Cl ~ lgc[OPy][BF4] TEE,
phase/(mol-L ) (mol-L™) concentration SR E 5. 6 P, LHEMA AL NN (13),
1 0.0471 0.0954 2.023 (14):
a4, 0.0469 0.0962 2.050 lg D =1.95111g opy)cy +2.9427 (13)
BE- 3 0.0459 0.0884 1.924 Ig D, =2.36231g ¢jopyyr, ) +3-0593 (14)
4 0.0460 0.0879 1.912
0.2
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W HVO; MRS BIARE). @): = [OPy]CI
HVO? (aqy+n[OPy]Cl(org)— e R E— a—

[OPy],[HVO,]" ¥ (org)+nCl  (aq) (3)
HVO;™ (aq)+n[OPy][BF4] (org)=

[OPy],[HVO,]" " (org)+n B, (aq) 4)

AP 4

_ Cyropy,mvo, >y Cer

Kex,l - n (5 )
Suvoz-1 € [opylcl

n
Kus = c{[OPy],,[Hvou(:”*} € B ©
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L
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D, = — (7
Grvor
€{[0Py], [HVO, 12"}
Dy =—— (8)
“voy ]
Ee Sy
K. . -c"
D = ex,1 i [OPyICI ©)
€ oy
Koo n[OPy][BFA]
p, =—22[OhIBh] (10)

€ IBE; ]

lg Copy|Cl
Bl5 1gpD -lg Corylcl ih 2%
Fig.5 gD -1g Corylcl curves

-0.6F 2
y=2.3623x+3.0593
R?=0.9914
-0.8F
g
=2 10}
-12+ 4 [OPy][BF,]
A
—11.8 —11.7 —1|.6 -1.5
12 Gorypr, ]
6 lg D2 —lg C[OPy][BE,] Hﬂgﬁ
Fig.6 1gD, ~1g¢{opy[ar,) CUTVES
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H[OPy]CI Ml %k 2; I 6 AT L, R=0.9914,
lg D, —1g copyypr, ) DA M H LR 2.3623, B
B n=2, R RPITFEH[OPY][BFHIECALECH 2,
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Fig. 7 Ultraviolet-visible spectrogram

HE 7 A7E0, NaVO, VA 148 4b—n] Wb 7E
207 nm. 260 nm A BN CE, 7E 362 nm AbrEAE
T E W Ak . [OPY]CI-V(V) 2 & W) 78
207 nm. 259 nm &7 T BN IRIE, 5 [OPy]Cl &
TURAKRAE 207 nm. 260 nm Ak 1R i A7 B A A
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A PRI WS WA A ) T A B IR A A ) 2
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M55
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Fig. 8 Infrared spectrogram of samples: (a) NaVO; solid;
(b) [OPy]CIL; (c) [OPy]CI-V(V) extracted compound; (d)
[OPy][BE,]; (e) [OPy][BF4]-V(V) extracted compound
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5 C. {EiZ4&PE T, [OPyICI X V(V)IUZERE N
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95.42%. [OPy][BF,)2£HX V( V) Eo&E B FIn R %
HU 18]l 40 s, pH=2.957~8.029, &N 25 C. fEi%
%M, [OPY][BE % V(V)RIZEELE )Y 93.52%.
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Extraction mechanism of vanadium from vanadium slag leaching
solution by N-Octylpyridine ionic liquids

ZHOU Chao, LI Yong, XUE Xiang-xin

(School of Metallurgy, Northeastern University, Shenyang 110819, China)

Abstract: Vanadium is a vitally important strategic resource. At present, the main method to recover vanadium from
vanadium slag which obtains from “blast furnace smelting-converter blowing vanadium” process of vanadium-titanium
magnetite is hydrometallurgical technology, and the most applied method is solvent extraction. The study was designed to
extract V(V) from vanadium slag leaching solution by solvent extraction using N-Octylpyridine ionic liquids as
extractant and 1-pentanol as diluent. Different parameters affecting the extraction process such as extraction temperature,
equilibrium time and extraction pH were investigated. The extraction mechanism was also studied. The results show that
under the optimal conditions of pH 2.957-8.029 and 25 °C, the maxmium extraction rate reaches 95.42% with [OPy]Cl
after 60 s and 93.52% with [OPy][BF4] after 40 s, respectively. Furthermore, based on the methods of ion selective
electrode, slope analysis, ultraviolet-visible spectrum and infrared spectrum analysis, the mechanism of extraction is
determined as anion exchange.

Key words: vanadium slag leaching solution; N-Octylpyridine ionic liquids; extraction mechanism
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