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Effect of reduction temperature on pellets reduction expansion
performance
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Abstract: In view of the significant differences in the reduction and expansion behavior of different types of pellets at
various reduction temperatures, the effect of reduction temperature on the reduction and expansion properties of pellets is
studied ,a visualized horizontal resistance furnace is used to measure the reduction expansion rates of different types of
pellets at temperatures ranging from 900 °C to 1 200 °C. The results indicate that during the reduction process, the
reduction expansion rate of all types of pellets gradually increases, reaches a peak,and then decreases again. When it is
reduced at temperatures ranging from 900 “C to 1 200 °C for 1 hour, the order of the maximum reduction expansion rate for
the four types of pellets is as follows: ordinary alkaline pellets > magnesium-containing alkaline pellets > ordinary acidic
pellets > low titanium acid pellets ;however,as the reduction temperature gradually is increased from 900 “C to 1 200 °C,
the alkaline pellets undergo malignant expansion. At a reduction time of 41 minutes and a temperature of 1 105 °C , the
reduction expansion rate of ordinary alkaline pellets is reached to a maximum value of 98. 13% ;at a reduction time of 37

minutes and a temperature of 1 082 °C ,the reduction expansion rate of magnesium-containing alkaline pellets is reached to
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a maximum value of 84. 10%. Under high-temperature reduction conditions, the alkaline pellets exhibit significant cracking

and pulverization, with a large number of iron crystal whiskers and iron crystal grains forming on their outer surface. The

results have certain guiding significance for understanding the actual reduction and expansion changes of different types of

pellets under high temperature conditions in blast furnaces, and can provide a scientific basis for the research and

production adjustment of high-ratio pellets ore smelt.
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Table 1 Main chemical composition and properties of the 4 types of pellets
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Fig. 1 Diagram of visual horizontal resistance furnace
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Table 2 Maximum RSI of pellets under 900 °C and
900 ~1 200 °C conditions
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Fig. 5 SEM images of ordinary alkaline spheres and magnesium-containing alkaline spheres after reduction at 900 ~1 200 °C



80 b 2k Bk W51 % 2

WEBPERR: (a) SMZ; (b) b FEEBRTERK: (¢) MNZE: (d)
1~ S— {7 B A A5
6 900 ~1 200 Ci& [R5 E BBk & Em itk EDS S5 R
Fig. 6 EDS analysis results of ordinary alkali balls and magnesium-containing alkaline balls after reduction at
900 ~1 200 C
*3 ZFERELEWEKRMSEREDK EDS seik &R

Table 3 The EDS analysis results for ordinary alkali balls and magnesium-containing alkaline balls after reduction at

900 ~1 200 °C

ERATZEAL R IUERG  fiEA O Na Mg Al Si p K Ca  Mn Fe

1 .12 — 012 017 051 — — 072 — 97.36

HhZ 2 43.27 0.58 2.00 2.04 16.55 —  — 21.31 0.46 13.79

A 3 3710 0.63 1.90 3.07 18.92 —  — 24.39 0.38 13. 61

YES2 1 2512 — @ - - = = = = — 74. 88 (REHRA)

RN 2 3585 0.77 — 515 1471 — 1.85 24.59 —  17.09 (458 A )

3 208 0.5 — 301 863 — — 1830 — 48. 64
1 - = - -  —  — — — —  100.00(itJ5EEk)
2 5118 1.07 292 2.32 1429 —  — 1538 —  12.83(4EikMMiA)

e 3 51.54 0.71 3.50 1.48 15.54 —  — 18.69 0.36 8.19

‘ 4 4825 0.73 415 2.52 1589 —  — 1853 — 9.95
%ﬁ% 12625 — 05 025 — — @ — —  — T298CAENEET")
2 30.42 0.53 0.28 3.23 11.39 0.23 0.46 19.77 —  33.69 (454 f)
gy 32655 0.65 0.33 3.16 8.82 — 0.49 12.88 — 47 12(SEkMNLA)
4 32,24 0.66 0.26 3.07 10.02 — 0.62 17.84 — 35 29(FEEMMiA)
5 34.25 0.65 0.36 2.73 8.65 0.25 0.35 13.35 —  39.40(SEEkMMEA)
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