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Abstract: The effects of Na,SO,and Na,CO; on the sodium-reduction kinetics of high-aluminium iron ore were studied
by pure material testing isothermal reduction method and microstructure analysis method. The results indicate that, when
the Fe,05-Al,05-Si0; system is reduced roasting with addition of sodium, the transformation law of iron oxide is as
follows: Fe*'—FeO—Fe, and at the beginning of the reduction (within 30 min) with addition of Na,SOj, the iron oxide
reduction rate is faster than that of Na,CO;. Both Na,SO, and Na,CO; can improve the metallization rate and reducibility
of the high-aluminium iron ore, and accelerate the reduction reaction rate. At the beginning of the reduction(within 30
min), the reduction reaction rate constant is 2.31 when there is no sodium added, and the reaction rate constant rises to
3.34 with addition of Na,COs, and the rate constant reaches 3.92 with addition of Na,SO,. At the beginning of the
reduction(within 15 min), the metallic iron grain in the pellets is clear when using Na,SOy, as the addition, and the size of
metallic iron grain is 1-10 pm. While there is almost no metallic iron grain in the pellets when using Na,CO; as the
addition, and the metallic iron grain associates with gangue at the edge of the pellet.
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Fig. 1 XRD patterns of goethite (a) and unformed silicon
dioxide (b)
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Fig. 2 Phase transformation of Fe,0;-Al,05-Si10,-Na,SO, (a)
and Fe,0;-Al,03-Si0,-Na,COjs (b) systems roasting at 1000 ‘C

for different times
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Fig. 3 Effects of sodium salts on reducibility of reduction

product of high-aluminium content iron ore
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Additive Reduction rate constant/min "’
Na,SO, 3.92
Na,CO, 3.34
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Fig. 4 Microstructures of pellet of high-aluminium content iron ore with addition of sodium carbonate reduced at 1050 C for
different times: (a), (a’) 5 min; (b), (b") 10 min; (c), (¢') 15 min; (a), (b), (c) Edge of pellet; (a), (b"), (c) Center of pellet
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Fig. 5 Microstructures of pellet of high-aluminium content iron ore with addition of sodium sulfate reduced at 1050 °C for different

times: (a), (a") 5 min; (b), (b") 10 min; (¢), (¢') 15 min; (a), (b), (c) Edge of pellet; (a’), (b"), (c¢') Center of pellet
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