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Influence of Mixing-milling Technique on Sodium Roasting
of Vanadium Slag
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Abstract: Vanadium slag and sodium carbonate were mixed and milled by an omni-directional ball mill.
The particle size distribution morphology and uniformity of the materials after mixing and milling were an—
alyzed and compared with those of the materials of vanadium slag and sodium carbonate by direct mixing.
The difference in leaching rate of the roasted vanadium slag respectively by the direct mixing and mixing—
milling processes were investigated at variable alkali ratios and the effects of mixing-milling time and
roasting temperature on the leaching rate of the roasted vanadium slag were also studied.The results show
that compared with direct mixing the mixing-milling process can increase the leaching rate of the roasted
vanadium slag significantly at the same alkali ratio. A leaching rate of 92.67% can be obtained for the
roasted vanadium slag by mixing-milling process at 22% of alkali ratio while the leaching rate of 92.34%
can be obtained for the roasted vanadium slag by direct mixing at 26% of alkali ratio.The mixing-milling
process can decrease the sodium carbonate dosage at the same leaching rate requirement in comparison
with the direct mixing. When the mixing-milling time exceeds 20 min the leaching rate of the roasted va—
nadium slag changes slightly. The favorable roasting temperature is determined at 770 ~790 °C.The re—
search has a practical guidance on enhancement of vanadium recovery and decrease of sodium salt con—
sumption during sodium roasting of vanadium slag.
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Table 1 Main chemical composition of )
vanadium slag %
v Cr Sio, Ca0 TFe P S 2.1
8.67 2.51 15.95 1.85 28.82 0.04 0.067
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Fig.2 Morphology of mixture by ( a) direct mixing and ( b) mixing-milling
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Table 2 Chemical compositions of mixture samples %
C 0] P S \% Al Ca Cr Fe Mn Si Ti Na
1 2.13 33.51 0.032 0.058 7.44 1.6 1.07 1.34 31.7 4.18 5.56 4.94 6.44
2 2.22 34.61 0.032 0.052 6.59 1.66 1.24 1.64 29.9 4.51 5.83 5.35 6.37
3 1.96 38.21 0.032 0.051 7.14 1.61 1.08 1.56 27.3 4.3 5.54 5.1 6.12
4 2.15 35.2 0.032 0.053 7.27 1.62 1.1 1.63 29 4.4 5.65 5.12 6.78
5 2.08 35.61 0.031 0.052 7.42 1.6 1.08 1.57 28.7 4.36 5.54 5.07 6.89
6 2.1 36.03 0.033 0.053 7.42 1.61 1.1 1.58 28.2 4.32 5.56 5.15 6.85
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Table 3 Results of stability tests
(geL™!
1% 1% (e )
A% Cr Na P Si
28 92.43 32.15 1.68 29.8 0.043 0.800
22 92.67 32.96 1.52 25.3 0.019 0.485
22 92.88 31.22 1.61 24.4 0.015 0.575
22 92.41 32.51 1.70 25.0 0.017 0.515
1) 3)
2) .

Ren Xueyou.Application status and market prospects of rare metal vanadium J .Chinese Journal of Rare Metals 2003 27( 6) :

809-812.

( . I 2003 27( 6) : 809-812.)
Liu Shiyou.Applications and outlook of vanadium J .Rare Metals and Cemented Carbides 2000( 141) : 58-61.
( : J. 2000( 141) : 58-61.)

Guo Xin Wang Ling Zheng Kanghao et al.Research progress of extraction technology for vanadium from vanadium slag J .Chi-
na Mining Magazine 2016 25: 435-438.

( . J. 2016 25:435-438.)

Temuujin ] Okada K Jadamba T S et al.Effect of grinding on the leaching behavior of pyrophyllite J .Journal of the European
Ceramic Society 2003 23( 8) : 1277-1282.

Yu Bin Sun Zhaohui Zhang Ting” an et al.Non-roasting pressure aciddeaching process of vanadium slag J .Chinese Journal of
Rare Metals 2014 28( 6) : 1134-1140.

( . J. 2014 28( 6) : 1134-1140.)

Wang Zhonghang Zheng Shili Wang Shaona et al.Research and prospect on extraction of vanadium from vanadium slag by liquid
oxidation technologies J .Transactions of Nonferrous Metals Society of China 2014( 5) : 1273-1288.

Li Xinsheng Xie Bing Ran Junfeng.Extraction of vanadium pentoxide from low grade vanadium slag with high silicon and high
calcium J .Chinese Journal of Rare Metals 2011 35( 5) : 747-752.

( . J. 2011 35(5) :747-752.)

Zhang Guoping.The phase structure and chemical constitution of vanadium slag affecting degree of conversion in the roasting J .

Ferroalloy 1991 ( 5): 17-19.



6 : 29

9

10

12

13

( . J. 1991(5) : 17-19.)
Wu Feng Wang Xiaojiang Liu Wuhan et al.Effect of vanadium slag particle size on recovery of vanadium in roasting J .Ferro—
alloy 2010( 4) : 15-18.
( . I. 2010( 4) : 15-18.)
Song Guiying Liu Wenlu Zhou Guihong et al.Selection of sodium salt additional reagent in baking process of vanadium slag
J .Coal and Chemical Industry 2017 40( 9) : 69-72.
( . J. 2017 40(9) : 69-72.)
Liu Juan.Effect of mechanical activation on mineral properties of stone coal and its vanadium leaching process D .Wuhan: Wu—
han University of Science and Technology 2014.
( . D . : 2014.)
Yin Zhaoqian Li Qianwen Fu Zibi et al.Technology research on sodium salt roasting of vanadium slag pellet J .Iron Steel Va—

nadium Titanium 2016 37( 1) : 12-15.

( . J. 2016 37( 1) :12-15.)
Ouyang Hongwu He Shiwen Chen Hailin et al.The evolution in powder mixing J .Powder Metallurgy Technology 2004 22
(2):104-108.

( . . 2004 22(2) : 104-108.)




