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Fig.1 Trend of vanadium during vanadium extraction process from V-Ti magnetite
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Table 1 Chemical compositions of vanadium slag (mass
fraction, %)

V,05 TFe TiO, Si0, MnO
15.29 31.00 14.38 14.50 7.32
CaO MgO ALO; Cr,05
2.57 2.92 3.47 1.43

KAAT EAEREEL(Retsch PM100)KHAE S 3R 4741
WS R A SRR S #r T (Setsys EVO TG-DTA
1750)3E47 B 43 H7 s R RS & 56 B 1 R B 1EAY
(Thermo Fisher ICAP 6000)MllE LR & & KA X 4
LEATHHY (Rigaku D/max 2500 PC)J3 M #EAT WA 40475
K FHBOCHRLE 7 BT (Malvern Mastersizer 2000)iE4T
KL o #r s SR 4 @ 3h R m AL AR 2 B A
(Micromeritics ASAP 2020M) k47t R AR 7347, KA
F14 H 85 (Tescan vega 3 LMH)#E TR TS 04T -

1.2 L5
PLBHUMIGC: AT B ERE SRR R, BR
BRI AN D0 AR R 5 1 PR BR B ALV FE . KF 100 g A
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Fig. 2 Particle size analysis for vanadium slag with different

activation time
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Table 2 Characteristic particle size value for vanadium slag

with different activation time

Tlme/ dO,l/ d0.5/ d()vg/ D[}ﬂz]/ D[4,3]/

min pm pm pm pm pm
0 5.00 29.42 123.39 14.17 46.23
10 0.21 11.43 51.37 0.77 26.59
20 0.09 0.32 13.67 0.23 3.67
40 0.07 0.14 2.66 0.14 0.93
80 0.09 0.27 20.01 0.20 5.27

do.1, dos, doo represent particle diameter corresponding to 10%,
50%, 90% of particle size cumulative distribution; Dy, is
surface area average particle size of sample; Dj4 3 is volumetric

mean particle size of sample.

RS RAR R 2 PR R B IR 0.93 pm; MEK S
80 min I, FUERLAE A5 BIARE RS S (O n 2
5.27 pm,

ANRIEARHET (] R EUERE ) BET R THAIN
SR 3 fron. RIGHHE BET R 0.19
m%/g, HUBGEEIL 20 min LR K T 13 1%, 55
2.5 m¥/g. JEALA A KT 20 min B, BET LR A B
F TG [ AR AR 2R3, (ESE IR N . B 4 5
BRI DAE H, MBS 2 J5 S RIORL B 6 (1)
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AN AT (LA FE S XRD #EanEl 5 Bk
o AR AR R i A (Fes TiO,) s LR 4 41 (Mn,Fe)
(V,Cr),0) FE M A1 (Fe,Si04) . Bl il Ak i 8] 1) ZE
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Fig. 3 BET surface area for vanadium slag with different
activation time
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Fig. 4 SEM images of vanadium slag with different activation

time: (a) Unactivated slag; (b) Activating for 40 min
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Fig. 5 XRD patterns of vanadium slag with different

activation time
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Fig. 6 TG curves for oxidation of mechanically activated slag
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Fig. 7 DTG curves for oxidation of mechanically activated

slag (Heating rate of 10 ‘C/min)
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Fig. 8 Oxidation degree isograms versus activation time and
oxidation temperature (Heating rate of 10 K/min)
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temperature on leaching of vanadium

Effect of mechanical activation and roasting
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Fig. 10 Effect of activation time on leaching efficiency of

vanadium
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Mechanical activation on extraction of vanadium from
vanadium slag by calcification roasting-acid leaching process

HUANG Qing-yun', XIANG Jun-yi**, PEI Gui-shang?, WANG Xin% LU Xue-wei*?

(1. College of Materials and Metallurgical Engineering,
Chongging University of Science and Technology, Chongqing 401331, China;
2. College of Materials Science and Engineering, Chongqing University, Chongqing 400044, China;
3. Chongqing Key Laboratory of Vanadium-titanium Metallurgy and Advanced Materials,
Chongqing University, Chongqing 400044, China)

Abstract: In order to account the fact that the extraction of vanadium from vanadium-bearing converter slag by
calcification roasting-acid leaching process is limited, an attempt was exploited for improving the extraction of vanadium
with high energy ball milling pretreatment. The particle size distribution, specific surface area and phase transformation
of the vanadium slag before and after activation were investigated by laser diffraction particle size analyser, micro-pore
physisorption analyser, and XRD, respectively. The effects of mechanical activation on the calcification roasting and
leaching were also investigated. The results demonstrate that the mechanical activation significantly increases the specific
surface area, lattice distortion, and microscopic stress of the vanadium slag, and reduces the particle size, thus improves
the kinetic conditions of the calcification roasting. Under the condition of leaching for 20 min, the leaching efficiency of
vanadium can be increased by 10% by mechanical activation for 80 min, and the optimal roasting temperature can be
reduced by 100 C.
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