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Experimental research on application of semi-coke instead

of breeze in iron ore sintering
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Abstract: In order to develop clean and inexpensive fuels for iron ore sintering to alleviate the implementation of coal
control and coal reduction policies in the iron and steel industry,and to focus on the national strategic needs of “Carbon
Neutrality and Carbon Peaking” , the semi-coke is used to instead of part of the breeze as sintering fuel; through the
methods of optimizing mixing and particle size ,the effects of different substitution ratios and different particle sizes of semi-
coke on the quality and performance indexes of sinter are studied. The results show that,when the proportion of semi-coke
replacing breeze is 60% ,and the proportion of <0.5 mm grain level of semi-coke is 10% ;the performance index of sinter
is the best. At this time, the discharges of CO, and SO, in flue as are decreased by 0.98% and 3.706 x 10 %,
respectively,but the NO, discharge is increased by 9.49 x 10 7% . The analysis of mineral microstructure shows that
controlling the proportion of <0.5 mm grain level of semi-coke can help improve the quality of sinter.
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Table 1 Main chemical composition of sintering raw materials %
JRE 4 B TFe MgO AL O, Sio, Ca0 p S TiO,
R 56. 42 5.14 3.33 2.67 1.58 0. 06 0.28 0.12
R 53.05 1. 44 1.92 5. 40 13. 41 0.05 0. 40 0.11
HIRAH 0.99 1.71 3.65 6.52 47.30 0.01 0.05 0.13
B IK 49. 57 1.80 3.28 6. 56 13.26 0. 06 0.76 0. 14
AR 0.22 1.97 1.44 4.83 78. 61 0.01 0.11 0.09
F2 BREMBHERER
Table 2 Basic properties of sintering fuel
T L BRI % AR R G i
{5 Fl/mm PR Ay < Ay IR/ C WREE/C HAEE/1077 (M)kg!)
<5.0 2.67 84.23 12. 60 672 836 2.27 28. 307
FEHA (1.0,2.0] 2.18 84. 63 12.77 672 842 2.26 28. 534
(3.0,4.0] 2.04 84.98 12.58 683 836 2.23 28.281
<5.0 15.24 65.21 12.08 472 625 5.46 23.616
=¥/ (1.0,2.0] 11.46 72.34 7.76 464 626 6. 64 27.285
(3.0,4.0] 10. 58 75. 00 6.01 484 616 8. 00 27.628
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WARLS B i i B % % K ‘ PR LR MR M/
3 Fl/mm Ry & E MR/ C WEC MEH/1077 (MI-kg™)
<5.0 2.87 83.51 632 825 1. 80 28. 449
EWB  (1.0,2.0] 2.03 84. 63 643 801 2.74 28. 657
(3.0,4.0] 2.05 84.98 649 817 2.54 28. 856
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Table 3 Solid fuel ratio and particle size of

sintering experiment

R REE 25/
TE B/% %

2k <0.5 mm

wAERSY w22
BB 0 (25 e bt

P, 4.23 0 1:0 0

P, 2.54  1.69 6:4 22. 60
P, 2,12 2,12 5:5 22.60
P, 1.69 2.54 4:6 22. 60
P, 1.28 2.96 3:7 22.60
Py 1.69 2.54 4:6 10. 00
P, 1.69 2.54 4:6 20.00
P, 1.69 2.54 4:6 30. 00
P, 1.69 2.54 4:6 40. 00

T 2R <0.5 mm B HLRHE 2R <0.5 mm
BB o 22 AR ) T B, %
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BIREIRE] 1050 CJE, Bohm K E BB L,
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Fig.1 Diagram of sintering cup device
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Table 4 Results of partial sintering cup experiment

R HFE  FEEEEEE/ (mm-min ') FEERE/% TETRE/%  BEE/%  FARE/ (tm b)) BE
P, 15.29 62. 64 63. 18 78. 88 1.51 1.90
P, 18.72 57.39 58.13 75. 83 1.42 —
P, 20. 02 60. 75 59.98 77.45 1.45 —
P, 16.32 61.91 62.51 77.47 1.47 1.94
P, 18. 65 59. 81 60. 38 76.57 1.43 —
P, 20. 44 62. 93 62.38 77. 83 1.47 1.92
P, 15.87 62.39 62.70 77.91 1.45 —
P, 19. 16 60. 56 61.73 77.06 1.46 1.96
P, 17.08 61.71 62. 58 77.85 1.45 —
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Fig.2 Influence of particle size optimization on layer temperature and combustion efficiency
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60% FERFIT, MR 0 8RR 45 o it 40 B0 b, MR
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Fig. 3 Influence of particle size optimization on sintering flue gas composition
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Fig. 4 Effect of semi-coke on the microstructure of sinter
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Table 5 Main chemical composition of sintering ore %

JRARR . FeER I M R B A TR, B
25 <0.5 mm BORIZRE 5 LU0, SRR . FIH]
RBCAALIE M EH W EH 225 <0. 5 mm KL
Fob L, n LA BRI 2 B AR G L, R

RIEHTE TFe  FeO MgO ALO, Si0, CaO
P, 53.72 10.67 1.17 4.24 598 11.39
P,  53.89 10.80 1.18 3.22 5.38 10.43
P 5452 10.02 1.17 429 571 10.95
Py 5436 11.06 1.21 3.63 5.50 10.77
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