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Study on Phase Transformation of Iron and Phosphorus by SiO, during Carbon
Thermal Reduction of High-phosphorus Oolitic Hematite

QI Bingli', LU Ming’, HE Zhijun', ZHANG Yuanyuan'

1. College of Materials and Metallurgy, University of Science and Technology Liaoning, Anshan 114051, Liaoning, China;
2. Dagushan Pelletizing Plant of Anshan Iron and Steel Group Co., Ltd., Anshan 114051, Liaoning, China

Abstract: In order to clarify the behavior of phosphorus phase entering iron phase in the process of carbon thermal
reduction of high phosphorus iron ore, the reaction process of phosphorus phase entering iron at different reduction
temperatures was studied based on carbon thermal reduction process. The results showed that under different reduction
conditions, a variety of phase transitions take place in the reduction process, such as reduction of iron oxide, decomposition
of fluorapatite and gangue phase transformation. When SiO, exists, the reduction temperature of phosphate minerals
decreases, and phosphorus is more likely to enter iron, which is difficult to separate. With the increase of reduction
temperature, the phosphorus content in iron gradually increases and presents irregular distribution. The addition of SiO, can
promote the recovery of phosphate minerals to a certain extent. SiO, can react with the decomposition products of
fluorapatite, tricalcium phosphate and calcium oxide, which reduces the reduction temperature of fluorapatite and promotes
the decomposition of fluorapatite, so that a large number of reduced phosphorus elements enter iron. This study provides a
certain theoretical foundation for the separation of high phosphorus iron and iron phosphorus, and has certain guiding
significance for the development and utilization of high phosphorus iron ore.

Keywords: high phosphorus iron ore; SiO,; carbon thermal reduction; phase transformation; fluorapatite
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