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Experimental Study on Direction Reduction of Vanadium-
Bearing Titanomagnetite
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Abstract: The direct reduction behavior of vanadium-bearing titanomagnetite pellets containing
coal was experimentally studied in laboratory based on thermodynamic analysis. The reduction
mechanism and influences of reduction temperature, reduction time,and the x./x, on metallization
ratio were investigated. The results showed that direct reduction iron ( DRI) can be obtained in
this process, while titanium exists as the form of titanium oxide in the slag. With the increase of
reduction temperature, the metallization ratio increases quickly first and then slowly. For carbon-
containing pellets with 0. 9 of x./x,, the metallization ratio reached the highest at 20 min and DRI
was re-oxidized after 20 min. When the x./x, in the pellets was 1.1: 1, no re-oxidization
happened within 40 min. With less coal addition (0.8 of x./x,), there were similar phenomena
with that of 1. 1 of x./x, and the metallization ratio was up to 90 % at 1300 C after 10 min.
Key words: vanadium-bearing titanomagnetite; direction reduction; thermodynamic analysis;
metallization ratio; pellets containing coal
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