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Performance optimization test of alkaline pellets of high
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Abstract: The application of alkaline pellets can increase the proportion of pellets into the furnace,effectively reduce the
slag ratio and energy consumption,improve the utilization coefficient of the blast furnace,and reduce carbon emissions. The
effect of alkalinity on the preparation of high silica concentrate pellets is studied, and the optimal process parameters for the
production of high silica concentrate alkaline pellets by chain grate-kiln method are clarified. The results show that the
spherical index of limestone is higher than that of iron concentrate. The limestone is evenly distributed in the fresh pellet
without obvious segregation. After the alkalinity of the pellets is increased,there is not much change in performance of the
fresh pellet. Increasing the preheating temperature can increase the compressive strength of the pellets. With the increase of
roasting temperature , the compressive strength of the roasted pellets with different alkalinity increases,and the higher the
alkalinity, the greater the compressive strength of the pellets at each roasting temperature point. When the roasting

temperature is 1 230 °C and the roasting time is 10 min,the compressive strength of each alkalinity roasted pellets can
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reach 3 000 N/P. In low-alkalinity pellets,the flux reacts with iron ore concentrate to form silicate or calcium-iron silicate

minerals ; In high-alkalinity pellets,the binder phase minerals are converted to calcium ferrite. The reductive expansion rate

of pellets increases first and then decreases with the increase of alkalinity. When the alkalinity is 0. 8, the reduction

expansion rate of pellets is the largest, exceeding 20% . When the alkalinity is greater than 1.0, the reductive expansion

rate of pellets is less than 10%.

Key words: high silica concentrate; alkaline pellets; compressive strength; metallurgical properties; reduction

expansion rate
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Fig. 1 Phase composition of high silica iron concentrate
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Fig.2 TG-DSC of limestone powder
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Table 1 Main chemical composition and burning loss of raw materials %
JR AR TFe FeO Ca0 Si0, MgO Al, 0, K,0 Na, 0 S P Bt
BRET- 64.93 10. 47 0. 64 4.01 0.48 0.73 0.053 0.0770 0.048 0.0260 1.02
JiiE 4 2.74 — 3.58 60. 01 2.73 13.09 1.380 2.7900 0.032 0.0350 13.68
ARG 0.36 — 54.53 1. 06 0.53 0.44 0.140 0.0037 0.018 0.0084  42.68
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Table 2 Comparison of the strength of green balls with various basicity

o RRORESR) /% BRI R SR
S T e W K RIEAEO /% R (0.5 m) '] BURHEIE (NP AR T
FHE0. 1) 0 1.1 9.58 3.5 16.52 540

0.6 3.62 1.1 9.72 3.1 13. 56 535

0.8 5.01 1.1 9. 66 3.2 12. 84 520

0.9 5.70 1.1 9.36 3.4 17.22 515

1.0 6.37 1.1 9. 67 3.2 12.59 540

1.2 7.71 1.1 9.62 3.3 11. 56 557

®3 XBERBBEKIERE
Table 3 Ballability of raw materials
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Fig.3 Microstructure of raw spheres with different basicity
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