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Study on the regulation mechanism of valuable elements in the reduction
process of vanadium-titanium magnetite marine placer
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Abstract: In this paper, a marine placer from Indonesia is used as the testing material. Its chemical
composition and mineral composition were analyzed by XRD, and the reduction characteristics and the
regulation mechanism of the valuable elements of the ore are discussed on the basis of thermodynamics.
The reduction and grinding experiments of marine placer were carried out by microwave heating with
biochar as the reducing agent for direct reduction. Microwave heating is beneficial to strengthen the re-
duction process of marine placer. The results show that the reduction product with 98.28% metalliza-
tion rate can be obtained with the C/Fe ratio of 0.6 and the reduction temperature of 1 200 °C for 150
min. Under the conditions of 50% pulp concentration, 40 min grinding time and 0.08 T magnetic field
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intensity, the refined powder with iron grade of 85.1% and iron recovery of 94.01%, tailings powder
with TiO, grade of 28.95% and recovery of 71.98%, V,0s grade of 2.14% and recovery of 56.82% can
be obtained. The separation and enrichment of iron and vanadium-titanium are effectively realized.

Key words: vanadium-titanium magnetite marine placer, direct reduction-grinding-magnetic separation
method, microwave heating, biochar, iron, titanium, vanadium, recovery rate
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Fig. 1 XRD diagram of marine placer
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Table 2 Main mineral content of marine placer %
(xR Bk R WA
83.21 6.93 1.87 5.61
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Table 3 Content analysis of the biochar %
KAy Il R K5y
6.51 80.81 15.65 3.54
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Fig. 2 Experimental process flow chart
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Fig. 4 Gas phase equilibrium diagram for reduction of
iron oxide and ferrotitanium oxide by solid carbon
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vanadium-containing oxides by solid carbon in sea
sand ore
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