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Experimental Study on Sodium Roasting of Vanadium Slag with Low Alkali Ratio
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Abstract: Vanadium slag and sodium carbonate, as raw materials, were mixed and grounded for pretreatment. The
obtained mixture was then taken in a roasting experiment for investigating effects of factors, such as holding time,
temperature and feeding materials for roasting process with different alkali ratios (a mass ratio of sodium carbonate to the
converted content of V,0; in vanadium slag) on transformation and leaching rate of vanadium from clinker, and also
exploring phase transformation of vanadium slag during the roasting with a low alkali ratio. The results show that if
roasting process at higher temperatures is held for 90 minutes, the alkali ratio in the roasting process can be reduced by
properly increasing the temperature. After roasting at a temperature of 880 °C with an alkali ratio of 1.0, water leaching
can result in the total vanadium (TV) content in the residue falling down to 0.49% and the leaching rate of vanadium up
to 94.70%. This method is suitable for sodium roasting in a rotary kiln. Under the existing process conditions for sodium
roasting of vanadium slag in a multiple hearth furnace, an addition of some clinker into the material for roasting is
beneficial to reducing the alkali ratio. It is shown that after roasting is held for 45 minutes at 780 °C with an alkali ratio
of 1.2, the TV content in the final leaching residue can fall to 0.96% and the leaching rate can reach 89.19%. The
microscopic analysis of the clinker after roasting with a low alkali ratio show that there is a high aggregation of sodium
vanadate phase, which is in good consistency with NaVO, in the elemental composition.
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Table 1  Composition of vanadium slag %

V205 CI"203 FeO MnO A1203 P T102 MgO CaO S SIOZ

18.00 2.16 35.18 7.37 3.90 0.033 10.08 4.36 1.59 0.044 16.27
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Fig.1 XRD pattern of vanadium slag

ST 00 000
KL%/ pm
B2 $EFagERERNED S

Fig.2 Size distribution of vanadium slag and soda
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Table 3 TV content in leaching residue after roasting

with different alkali ratios and at different temperatures

ANTE PRI )N R TV & 8 (S 20480 /%

ANTFREBEIREE (°C) T RYERIE TV & (Bt 550 / %

Bk LL ; ; : : {428

45 min 60 min 75 min 90 min 700 720 740 760 780 800 820 840 860 880 900
1.0 2.30 1.70 1.72 1.39 1.0 3.65 3.22 2.65 2.4 1.39 1.62 1.23 0.80 0.61 0.49 0.67
1.1 1.88 1.09 0.76 0.77 1.1 271 2.49 1.82 1.19 0.77 0.75 0.66 0.60 0.56 0.55 0.58
1.2 1.22 0.85 0.67 0.69 1.2 1.99 1.31 095 0.75 0.69 0.67 0.54 0.54 0.61 0.60 1.05
1.3 0.83 0.74 0.63 0.60 1.3 1.33 1.00 0.88 0.78 0.60 0.68 0.49 0.48 0.63 0.60 0.89
1.4 0.66 0.66 0.58 0.61 1.4 1.03 093 0.77 0.81 0.61 0.80 1.3 — — — —
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Table 4 TV content in leaching residue after roasting

with different alkali ratios by adding different materials
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Fig.6  XRD patterns of clinkers after roasting with low alkali ratio
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