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Extraction technology of vanadium and chromium from
vanadium slags in presence of activated carbon
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Abstract: For chromium in vanadium slag cannot be dissolved in low temperature NaOH sub-molten salt (SMS) system,
the method adding activated carbon to increase medium oxygen content to strengthen chromium oxide dissolution was
proposed, and the effects of activated carbon type, the amount of activated carbon added, activated carbon particle size,
reaction temperature on the dissolution of vanadium and chromium were studied. The results suggest that the activated
carbon can improve the dissolution of vanadium and chromium effectively. The activated carbon type and reaction
temperature are the main affecting factors. Under the optimal reaction conditions (temperature of 215 ‘C, NaOH-to-ore
mass ratio of 6:1, gas flow of 1 L/min, stirring speed of 900 r/min, coconut shell activated carbon addition of 10%, and
reaction time of 600 min), vanadium and chromium extraction rates can reach 97% and 90%, respectively. The kinetics
analysis suggests that vanadium oxidation decomposition in SMS is controlled by surface chemical reaction, and the
apparent activation energies for vanadium and chromium are 54.79 and 411.15 kJ/mol, respectively. The effect of
activated carbon is physical adsorption of oxygen.
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sizes
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Table 1 Chemical compositions of vanadium slag with different particle sizes

Mass fraction/%

Size/pm
Al,O4 CaO Cr,04 FeO K,O MgO MnO SiO, TiO, V,05
>150 0.7 0.86 1.9 64.08 0.43 1.36 3.08 11.6 5.71 6.31
150-74 0.67 1.25 2.6 33.83 0.75 1 3.37 9.93 6.87 6.12
7445 1.35 1.35 3.8 41.96 0.56 2.06 4.42 20 11.4 10.6
<45 2.12 1.88 4.1 41.71 0.1 2.03 4.59 20.7 12.5 12.2
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Fig. 10 XRD patterns of vanadium slag after different

reaction times with addition of activated carbon
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Fig. 12 Vanadium extraction rate versus time at 215 C fitted

by three kinds of kinetics equations after addition of activated

charcoal
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Fig. 13 Plots of leaching kinetics of vanadium under various

reaction temperatures after addition of activated carbon
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Fig. 14 Chromium extraction rate versus time at 215 °C fitted
by three kinds of kinetics equations after addition of activated
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2) NI PR R S B T L IR A S A 2
Fe Az, SALBE A 54.79 kI/mol, TR NG PER 5 4%
(TTALAE A 411.15 kJ/mol, &5tk 32 R Thi k2
RS, HR N ERE R, RNV TS . 4
B AN SN TR) A AR EE  0AH BT3RS Ak T 45 B0
EAE NaOH WP #5705t b AU Hh K L B T
AL BRI AT AT A0 RO A A B o kA
A, AU IS RRER ORI A AL, R
AN TN R, R, B B AAR DUER
EAIOE =R Ay TR

3) WETERAE IHLER LT B AR AR SRR P AR
YRR AETE PR b KT WA oA 2R i A
WA A A, B T A A RE ), e T
PRAE RIS AR AL il o S R s R
H S TEA R EAR A, R KR AL A AR e
T 2R S R R B
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