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Effect of manganese on vanadium extraction by
calcification from vanadium slag
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Abstract: In this paper, two batches of vanadium slag with different Mn content were taken as the re-
search object. XRD and SEM-EDS were used to explore the phase composition and microstructure of
vanadium slag, and to find out the phase change of calcified roasted clinker with different Mn content
and its effect on vanadium leaching rate. The results show that the vanadium slag is mainly composed of
vanadium iron spinel, iron olivine and diopside. In a certain range, the small fluctuation of main com-
ponents such as V, Mn and Fe in the slag does not affect the composition of the main phase of vana-
dium slag. Both roasting clinkers consist of Fe,O;, Fe,TiOs, silicate and vanadate. Of these phases,
vanadate mainly refers to the double salt of Mn,V,0; and Ca,V,0,, vanadium mainly occurs in this salt.
The change of Mn content in vanadium slag has no obvious effect on the clinker phase composition. Mn
can promote the roasting-leaching effect of calcified vanadium extraction under the same roasting-leach-
ing conditions and low calcium-vanadium ratio. The leaching rates of vanadium from roasted
clinkers with MnO content of 6.98% and 8.26% are 93.66% and 94.51%, respectively.

Key words: vanadium slag, manganese content, vanadium extraction by calcification, phase transform-
ation, microstructure
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Fig. 1

a-(Mn, Fe)(V, C1),0, (00-035-0550)
€ b-(Mn, Fe),Si0, (01-085-1347)
c-(Mgy FeqAly2)Ca(Si sAly 5)0; (01-072-1379)
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XRD patterns of vanadium slag (A and B respec-

tively corresponds to the samples in Table 1)
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Fig. 2 The elemental distribution of vanadium slag A
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Fig.3 The elemental distribution of vanadium slag B
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Fig. 4 The microstructure and phase distribution of vana-
dium slag A (the red symbols are selected points for
EDS analysis)
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Fig.5 The microstructure and phase distribution of vana-
dium slag B (the red symbols are selected points for
EDS analysis)
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Table 2 The EDS content of selected points in Fig.3 %

fif Fe Mn Cr V Ti Ca Mg Si Al

Spl 3245 538 433 2084 9.85 0.09 134 006 1.84
Sp2 3296 9.10 0.14 056 0.75 0.51 3.50 13.44 0.02

Sp3  9.71 341 0.19 024 227 834 027 20.67 5.66

*3 [E5HEERH EDS RS
Table3 The EDS compositions of selected points
in Fig.5 %

fi'f Fe Mn Cr V Ti Ca Mg Si Al
Spl 3567 6.19 3.03 19.85 12.60 026 003 058
Sp2  16.16 10.81 024 035 862 074 21.51 0.24
Sp3  2.17 0.96 0.06 030 292 3128 6.69
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Fig. 6 XRD patterns of the roasted clinlers(A and B re-

spectively corresponds to the samples in Table 1)
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Fig. 7 The microstructure of vanadium slag A after roast-
ing (the red symbols are selected points for EDS
analysis)
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Table 4 The EDS compositions of selected points in Fig.7 %

JLE C 0 Mg Al Si Ca Ti \% Cr Mn Fe

Spl 4.65 24.27 1.19 0.43 1.66 3.53 0.73 7.53 56.01
Sp2 5.13 2391 1.27 0.56 0.29 3.93 0.63 0.61 7.64 56.04
Sp3 3.94 24.34 0.80 0.50 0.21 19.92 2.37 4.53 43.38
Sp4 4.76 26.58 1.17 0.50 1.24 19.89 4.54 5.71 35.61
Sp5 7.88 40.81 0.25 1.24 32.26 3.28 0.59 4.97 2.82 591
Sp6 8.37 38.28 0.85 591 26.49 6.41 2.10 0.20 3.10 7.76
Sp7 7.33 27.52 2.28 3.03 5.31 10.58 0.93 26.50 0.38 11.91 3.65
Sp8 4.57 26.82 6.52 0.38 6.53 10.88 0.72 28.81 12.40 2.37
Sp9 3.38 17.62 2.01 0.77 13.59 0.47 39.29 20.10 2.76
Sp10 3.24 19.55 2.40 0.35 13.27 0.88 38.83 18.82 2.66
Spl1 3.68 12.88 1.94 0.91 13.43 0.31 38.68 18.05 1.72
Spl12 4.67 19.88 2.47 0.41 13.02 38.61 18.60 2.34
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Fig. 8 The microstructure of vanadium slag B after roast-
ing (the red symbols are selected points for EDS
analysis)
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Table 5 The EDS compositions of selected points in Fig.8 %

JLE C 0 Mg Al Si Ca Ti \% Cr Mn Fe

Spl 5.60 25.67 0.15 1.16 0.84 0.25 1.46 64.86
Sp2 4.62 27.52 0.46 0.85 0.17 20.31 2.17 2.95 3.71 37.24
Sp3 3.88 28.24 0.50 1.00 0.23 20.45 1.73 291 3.68 37.37
Sp4 8.16 40.37 4.67 29.12 4.30 0.58 3.76 2.04 597
SpS 5.19 16.91 0.76 0.45 15.36 0.48 38.95 18.61 3.28
Sp6 4.21 15.08 0.67 0.51 14.11 0.34 36.31 17.78 1.55
Sp7 4.18 20.58 0.82 0.33 14.76 0.91 37.33 18.35 2.74
Sp8 4.28 20.67 0.85 0.66 15.13 0.94 37.20 17.82 2.46
Sp9 3.29 19.52 0.73 0.17 15.64 1.04 38.40 18.59 2.62
Sp10 4.41 20.62 0.87 0.21 15.58 0.40 37.92 17.87 2.11

Spll 5.00 21.07 0.78 0.22 15.09 0.45 37.56 18.04 1.77
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