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Effects of reductants on direct reduction and synchronous
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Abstract: With a high-phosphorus oolitic hematite ore as the sample, the effects of reductants on direct reduction and
synchronous dephosphorization were investigated, the effects of different solid reductant dosages on the contents of Fe
and P as well as iron recovery in direct reduced iron (DRI) at a fixed dephosphorization agent dosage were studied, and
the roasted products were also discussed. The results show that the fixed carbon and volatile in the reductants have a great
influence on Fe grade and recovery of direct iron, and the ash has a great effect on P grade of the direct iron. The contents
of Fe and wustite in the roasted products increase and decrease respectively by increasing the dosage of reductants, the
trend of sodium aluminosilicate generated from the reaction of dephosphorization agent and the gangue minerals can be
reduced by increasing the dosage of reductants. Under the same dosage of reductants, the highest content of Fe in the
roasted product is produced by using activated carbon as reductant, followed by coke, anthracite and lignite, the content
of wustite in the roasted products is gradually decreased. Among these solid reductants, lignite has the best effect of direct
reduction and synchronous dephosphorization, while anthracite and coke take the second place, and activated carbon has
the worst effect.
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Reductant Symbol
Moisture Ash Volatile Fixed carbon
Activated carbon R1 3.98 13.63 6.22 80.15
Coke R2 1.46 12.87 2.14 84.99
Anthracite R3 1.22 11.93 10.21 77.86
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