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Analysis on sintering production process of limonite-type laterite nickel ore
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Abstract: In order to better find out the causes of high fuel consumption and poor drum strength in sintering of
limonite-type laterite nickel ore the sintering production process is analyzed. The results show that the average
moisture content of laterite nickel ore before and after drying is high(32% and 26% respectively) and the too fine
fuel after crushing( the average mass fraction of —0.5 mm particle size is close to 50%) is the main reason for the
high sintering fuel consumption. The granulation effect is limited ( the particle size composition of the mixture is
basically the same before and after granulation) . During sintering the burning band is too wide( more than 200 mm)
which leads to the inconsistent drum strength of the upper layer and the middle layer of the sinter bed( about 44% and
54% respectively) . The ore contains high silicon and magnesium and the main phase of its metallogenic sinter ore is
chrysomelane mineral which is the main reason for the poor drum strength.
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Fig.1 Schematic diagram of sintering

production process
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Table 1 Main chemical composition of raw materials %
TFe FeO Si0, CaO MgO Al O, Ni Cr,0, P S LOI
51.58 — 3.35 — — 6.38 0.76 — 0.007  0.141 14.92
14.52 4.06 8.10 4.26 2. 14 4.63 0. 19 1. 67 0.011 0.230 46.74
60.56  11.67 1.25 0.10 0.01 0.37 1.27 15.80 0.010 0.006 -2.53
45.09  22.58 6. 67 8.25 1.62 8.00 0.75 2.38 0.041  0.590 3.12
0.44 — 6.39 0.55 0.13 4.67 — — 0.020 0.064 86.70
0. 67 — 5.51 0.57 0.13 4.12 — — 0.018 0.061  87.08
— — — 87.63 3.42 — — — — — —
2 ( ) 5%
Table 2 The ratio of sinter mixture %0 11% ' . 3
o 3
16.87 2.28 1.98 5.16 62.50 3.27 7.9 329 26%
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Fig.2 Xray diffraction pattern of limonite
laterite nickel ore 1— ;22—
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Fig.4 Variation trend of particle size composition before and after fuel crushing
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Fig. 7 Partial details of sinter layer
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Fig. 8 Phase diagram of sintered minerals in upper layer
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Fig. 9 Phase diagram of sintered minerals in middle layer
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