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Vanadium Extraction from Refractory Stone Coal Using
a Streamlined Process

Yang Xiao
( Pangang Group Research Institute Co. Ltd. Panzhihua 617000 Sichuan China)

Abstract: Based on the properties and petrographic analysis of a refractory stone coal from Hubei prov—
ince a novel vanadium extraction process of fluidized roasting-acid leaching with additive-solvent extrac—
tion—precipitation was proposed.The effects of roasting temperature roasting time dosage of additives sul-
furic acid concentration liquid to solid ratio leaching temperature and time on leaching ratio of vanadium
were given a special concern.Results show that under the optimum conditions of roasting at 750 °C for 20
min leaching additive dosage of 5% sulfuric acid concentration of 15% liquid to solid ratio of 2 : 1 and
leaching at 95 °C for 6 h vanadium leaching efficiency can reach 91.32%.Using N235 as extractant more
than 98% of vanadium can be separated and concentrated from the leaching solution by three stages of
counter-current extraction and three stages of counter-current stripping. Ammonium metavanadate can be
precipitated from the vanadium concentrated solution after impurities removal and then vanadium pentox—
ide with purity of 99.75% could be obtained after thermal decomposition of metavanadate.This vanadium
extraction process has advantages of short procedure high efficiency and high purity of product showing
well adaptability to refractory stone coal.
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Table 1 Chemical composition of raw ore( mass fraction) %
V, 05 Fe,0, Si0, AL, O, MgO K,0 Na, O S0, Ca0 LOI
0.71 4.99 49.28 8.91 2.18 3.02 0.38 4.35 6.26 17.82
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Fig.1 XRD patterns of raw ore Fig.2 SEM image of raw ore
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2 SEM
Table 2 The corresponding element content in different areas of SEM image
w/!%
0] Mg Al Si K Ti v Fe Zn
1 21.17 3.82 19.15 37.31 11.76 1.73 4.28 0.78 0
2 32.15 0 0 67.85 0 0 0 0 0
3 21.42 2.51 20.10 37.35 11.78 1.50 4.73 0 0.60
4 14.20 0 0 0.68 0 0 0 84.22 0.90
5 32.54 0 0 67.46 0 0 0 0 0
6 23.48 2.43 20.47 36.14 11.61 2.05 3.83 0 0
7 27.47 2.24 14.32 47.27 7.33 1.37 0 0 0
8 36.44 0 1.73 60.98 0.85 0 0 0 0
1.3 0
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Fig.3 The effect of roasting temperature( a) and roasting time( b) on vanadium leaching efficiency
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Table 3 Composition of vanadium leaching solution g/L

V Fe Al Mg K

Ca P Si

1.94 3.88 12.74  3.46 3.08

0.65 1.07 0.38

pH N235
- N235
2 RyN ()rg+HZSO4_> (RzNH) ;( 504) . org (1)
( R;NH) 3(80,) >, +2V0,50,—
2 (R;NH) * + VO0,80; ,,+SO7 (2)
2 (R;NH) Z( s0,) o org"'HleoOAz:_’
(R;NH) § « H,V,,03 org+zsoi_ (3)
5 (R;NH) 3(80,) g org+2HV10O;*’
2 (RyNH) § * HV,,05 ,+5807 (4)
pH=1.6 20%N235+
5%TBP +75% Vo/V,
1:3 3
98.44% ,
Vo/V,
1:1
40 ¢/L. NaOH o
Vo/V,y=4:1 3

99.13%
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2.4 2 h V,0;, XRF
— V, 0, 45.77 5 o
g/L N 5 V,0, XRF
° Table 5 XRF analysis results of V,O; product %
4 V,05 Fe,0, ALO; P,05 Si0, Ca0 K,0 Na,0
Table 4 Con'lposmon (.)f stripped solution and 99.75 <0.001 0.020 0.011 0.055 0.059 <0.001 <0.001
purified solution g/L
V,0s Fe Al Mg P Si
45.77 0.011 0.008 0.006 0.087 0.032 3

45.20 0.002 0.001 0.001 0.009 0.008

1)

17 . 2)
8.5 80 C 2 g/L 750 °C 20 min 5%.
MgCl, 2 h . 15%- 211, 95 °C.\ 6
(4 he 91%.
. 2 3) N235
NH,Cl pH 8.0 6 h 98.44% 99.13%
550 C 99.75% .
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