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Fig .6  Effect of reduction temperature and sodium sulfate
addition on metallization rate
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Fig .7  Effect of reduction temperature and sodium sulfate
addition on vanadium conversion
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Table 3 Orthogonal test of sodium carbonate reduction and

separation
P BE BERe BE SRR fHEeE

1% /% /C 1% 1%
1 9 16 1050 82.74 51.35
2 9 20 1100 84.73 93.27
3 9 24 1150 83.14 96.90
4 12 16 1100 92.73 5.81
5 12 20 1150 93.46 27.92
6 12 24 1050 85.56 98.85
7 15 16 1150 91.83 5.28
8 15 20 1050 92.84 16.11
9 15 24 1100 92.72 98.91

L1Fe 83.54 89.10  87.05
L2Fe 90.59 90.34  90.06
L3Fe 92.46 87.14  89.48
Liv 80.51 2081 5544
L2v 44.19 45.77 65.99
L3V 40.10 98.22 4337
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Table 4 Phase composition of reduction products

e
P R g

Li:| Fe Na Ti \Y%
Eod= 453 60.97 0 1.78 0
ey 13.49 4.03 1.67 3.19
SREE 6.88 33.93 47.92 13.89

{REEERM 2.14 14.47 10.71 23.4
BKR 8.41 17.26 10.26 23.30

A 1.22 0.77 3.55 9.12
R 0.55 11.57 9.52 11.19

Hik 6.34 17.97 14.59 15.91
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Table 5 Results of leaching and magnetic separation of
reduction products
EB/% DARR %
=¥ i _
\% Fe Ti Na V. Fe Ti Na
B 003 737 48 35 65 957 475 638

H®ig 0.11 11 173 88 82 43 524 148
B 1.08g/L 27g/L 853 - - 784

BEMSH Fe FRER T 73.7%, BERE
3 95.7%; BEIMKES TiAET 17.3%; FEM
ERBBAEE 1.08 g/L, FIRE 853%.
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Fig. 8 Effect of calcium carbonate replacing part of sodium
carbonate on metallization and vanadium conversion
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New Technique for the Separation of Iron, Vanadium and Titanium in

Vanadium Titanium Magnetite
Hao Jianzhang, Zeng Guanwu
(State Key Laboratory of Vanadium and Titanium Resources Comperhensive Utilization, Pangang Group
Research Institute Co.,Ltd., Panzhihua, Sichuan, China)

Abstract: A new technology was proposed to realize the reduction of sodium vanadium titanium magnetite
iron, vanadium and titanium step separation. Research shows that sodium carbonate is good to follow the
separation effect of vanadium titanium magnetite iron, vanadium, titanium. In the presence of a sufficient
amount of sodium carbonate, low vanadium even under reducing atmosphere will be transformed into soluble
sodium vanadate. When the amount of sodium carbonate was increased, the metallization rate and conversion
of vanadium vanadium titanium magnetite were also increased, when the reaction temperature was increased,
the metallization rate was also increased, the conversion rate of vanadium were slightly decreased. On the
condition of coal dosage 15%, sodium carbonate 24% and reduction temperature 1100 C , sodium reduction
leaching magnetic separation process can be to realize the effective separation of iron, vanadium, titanium,
iron, vanadium leaching liquid and obtained three products of titanium slag, iron, vanadium and titanium
yield were 95%, 85%, 52%. Replacing part of sodium carbonate using calcium carbonate, can achieve the
simultaneous conversion of iron and vanadium, but the corresponding conversion rate was decreased with the
increase of calcium carbonate.

Keywords: Vanadium titanium magnetite; Step separation; Sodium reduction; Magnetic separation



