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Mechanism of inhibiting liquid phase formation in calcification

reduction process of iron-rich red mud
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Abstract . It is difficult to recycle a large amount of iron resources in iron-rich red mud, and the calcification reduction-
grinding method can realize the efficient separation of iron and aluminum components in red mud. In order to solve the
problem that the liquid phase is easy to form during the calcification reduction process of iron-rich red mud,which leads to
the melting of materials and the adhesion of equipment, a segmented calcification reduction-grinding technology route is
proposed ; the morphology , metallization rate , microstructure , growth law of metallic iron grains and related grinding indexes
of calcification reduction products of iron-rich red mud under different temperature regimes are studied. The results show
that the segmented calcification reduction roasting can complete the reaction process of iron oxide reduction to the formation
of metallic iron and calcium-aluminum compounds at low temperature, and the aggregation and growth process of metallic
iron particles at high temperature ,and the formation of low melting point and high-temperature roasting can be separated to
inhibit the formation of liquid phase. The first stage is roasted at 1 125 °C for 30 min and the second stage is roasted at

1 200 °C for 40 min,without obvious liquid phase formation during the reduction process,and the average particle size of
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the metal iron particles reaches 21.52 pm. After grinding, the TFe mass fraction and Fe recovery rate of reduced iron

powder are obtained up to 92. 84% and 78. 68% ,respectively. The results can provide a theoretical basis for the resource

utilization of iron-rich red mud.

Key words: iron-rich red mud; calcification reduction; reduced iron powder; liquid phase formation; grinding
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Table 1 Chemical compositions of iron-rich red mud %

TFe ALO, TiO, S0, Na,0 Ca0  MgO
47.45 11.58 3.87 2.40 1.70 0.60 0.05
xR2 BYHFENESf(REDE)

Table 2 Particle size distribution of iron-rich red mud %

% Fe Al O,

% T VAR (T S DAY I
>0.15 26.40 39.42 21.93 10.34 23.57

(0.075,0.15] 42.33 50.84 45.35 11.48 41.96

(0.045,0.075] 19.55 50.26 20.71 13.97 23.58
<0.045 11.73 48.61 12.01 10.75 10.88
BT 100.00 —
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Fig.3 Effect of temperature on morphology of reduction products of iron-rich red mud
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Fig. 4 Effect of temperature on metallization ratio of

reduction products of iron-rich red mud
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Fig. 6 Effect of temperature on microstructure and iron particle size of reduction products of iron-rich red mud
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Fig.7 Effect of the second stage temperature on morphology of reduction products of iron-rich red mud
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Fig. 8 Effect of stage roasting temperature system on microstructure and iron particle size of reduction

products of iron-rich red mud
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