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Research and application on hot air sintering and oxygen-rich
matching production
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Abstract: Aiming at the low oxygen volume fraction in hot air sintering process resulting in low utilization coefficient of
sintering production poor quality index and increased solid fuel cost etc. the hot gas oxygen volume fraction oxygen-rich
time fuel ratio and flue gas oxygen volume fraction under the production conditions of hot air sintering and oxygen-rich
matching production are optimized by a sintering cup test method the influence of oxygen-—rich hot air sintering on the
sintering process is systematically analyzed and the test effect before and after parameter optimization is tested. On the
basis of the test conclusion the industrial practice of oxygen—rich hot air sintering of TISCO 450 m’ sintering machine is
carried out. The results show that oxygen—rich hot air sintering improves such physical and chemical indexes as sinter
tumbler strength and FeO mass fraction reduces the sinter return ratio and increases the utilization coefficient followed by
a downward trend in solid fuel consumption and electricity consumption achieving the goals of high quality high yield and
low consumption.
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Table 1 Main chemical composition and burning loss of iron ore

TFe FeO Si0, Ca0 MgO Al O, P S
A 66.75 27.84 6.13 0.26 0.21 0.32 0.016 0.017 -2.58
B 64.78 9.75 4.29 0.42 0. 61 1.22 0.030 0. 031 0.50
C 67. 68 27.09 4.70 0.27 0.28 0.20 0. 026 0.029 -2.45
D 56.05 0.39 6.58 0.18 0.10 1.79 0. 049 0. 008 10. 48
37.51 26. 90 10. 03 19.77 3.20 2.51 0. 130 0. 300 7.08
2 ( )
Table 2 Ore blending plan %
A B C D /
39.0 48.0 8.0 5.0 / .
3 ( ) .
Table 3 Ingredient scheme % .
1 2 R
61.98 3.72 8.06 3.88 22.36 1 .
.2 1.2.2
2.1 (1) .

200 C ;
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Fig. 1 Process flow of oxygen —rich hot air sintering °
by cup test 1.3
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Table 4 Effect of oxygen content in hot air on sintering index
1% /( mmemin~") 1% 1% /(t*m™*<h™")
24.07 75.53 66.73 1. 66
20 21.10 75.38 67.02 1.62
21 22.13 78.01 68.25 1.67
22 22.69 78.59 69. 26 1. 69
23 23.43 78.97 70.29 1.71
24 24.12 78.12 69.76 1.70
5
Table 5 Effect of oxygen addition time on sintering index
/min /( mmemin~") /% 1% /(t*m*<h™")
0 24.07 75.53 66.73 1. 66
6 22.56 77.24 67. 65 1. 66
10 22.94 78.09 68. 38 1. 68
14 23.43 78.97 70.29 1.71
5 6 min 14 min

22.56 mm/min

23.43 mm/min
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Fig. 4 Effect on the volume fraction of oxygen in flue
gas by oxygen —rich hot air sintering
1.7
6
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Fig.2 Temperature curve of material layer on
reference test .
0.50%
2
2.1
1— 30 cm; 2— 50 emo °
3
Fig.3 Temperature curve of test material by oxygen—
3 500 ~ 4 500 m’ /h 23%

rich hot air sintering
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6
Table 6 Effect of coke powder ratio on sintering index under hot air condition
/% /( mme*min ") /% /% /(tem*+h™")
24.07 75.53 66.73 1. 66
5.00 23.43 78.97 70.29 1.71
4.75 23.67 79.33 70. 38 1.72
4.50 23.24 76. 07 66. 47 1. 65
5. 2021 450 m’
2.2
150 ~200 “C o 7o
5
Fig.5 Process flow of oxygen-rich hot air sintering
7
Fig.7 Comparison of sinter quality and consumption indicators before and after oxygen-rich hot air sintering
1% w( FeO) /% 4 ! 4 / 5 71/
1% (kget™) (kWehet™) (t*m™"*h7")
78.98 19.29 11.51 40. 87 28.25 1.28
79. 87 17.96 10.72 40.32 37.64 1.31
0. 89 -1.33 -0.79 -0.55 -0.61 0.03
7
0.89% w( FeO) o
1.33% . 0.79% 0.03 t/( mz'h) 2.3
0.55 kg/t
0.61 kWeh/t. w( FeO) o
FeO : o
3
( )
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Fig. 6 Effect of hot air oxygen onrichment rate on
oxygen volume fraction of sintering flue gas
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20 mg/m’ 0. 89% 1.33%
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