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Effects of coals on direct reduction roasting of
siderite ore from Jiayuguan

YAN Shu-fang, SUN Ti-chang, XU Yan

(School of Civil and Environmental Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: In order to research effect of coal on the process of direct reduction-magnetic separation of siderite,
comparative tests of two coals were conducted under conditions for different consumptions of coal, and the influence
mechanisms of ash and volatility index of the two coals for direct reduction process were investigated by means of XRD
and SEM. The results show that: under conditions using the two coals, the iron grades of the products decrease according
to coal consumption increasing; the recovery rate for using bituminous coal increases first and then reduces with coal
dosage increasing, and the recovery rate for using stone coal increases with coal dosage increasing. In the same coal
consumption, the roasting iron particles for using bituminous coal are bigger than those for using stone coals, and
obviously gather to the edge of ore. It is primarily that the ash of bituminous coal is lower than that of stone coal, and the
volatility of bituminous coal is higher than that of stone coal, which leads to the speed of siderite direct-reducting
relatively unstable.
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Table 1 Multi-elementary analysis results of raw ore (mass

fraction, %)

Fe Si0, ALLOs CaO MgO
33.75 17.58 2.35 0.91 4.13
K,O Na,O MnO S P

0.4 2.5 1.5 0.84 0.019
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Table 2 Proximate analysis of different coal samples used in

tests

Mass fraction/%
Mg Aq Vaat FCy Sty
Bituminous coal 872 990 29.80 63.24 0.44
28.30  7.00 66.68 1.00

Reductant

Stone coal 1.68
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Fig. 2 XRD patterns of roasted products at different dosages
of two coals: (a) Bituminous coal; (b) Stone coal; A—Quartz;
B—Siderite; C—Hematite; D—Clinochlore; E—Muscovite;
F—TIron; G—Fayalite; H—Tridymite
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Fig. 3 SEM morphologies of roasted products at different dosages of two coals: (a) Bituminous coal, 5%; (b) Stone coal, 5%;

(c) Bituminous coal, 15%; (d) Stone coal, 15%; (e) Bituminous coal, 35%; (f) Stone coal, 35%
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