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Development and application of key synergistic technologies

continuously reducing energy consumption in sintering process
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(1. The Tron-making General Plant,Ma’ anshan Iron and Steel Co.,Ltd.,Ma’ anshan 243000, Anhui, China ;2. School
of Metallurgical Engineering, Anhui University of Technology ,Ma’ anshan 243002, Anhui, China)

Abstract: In order to promote the high-quality development of the iron and steel industry and continuously reduce the
energy consumption of the sintering process, based on the characteristics of the sintering process of Ma’ anshan Iron and
Steel Co., Ltd. ,the performance evaluation and prediction of sintering ore proportioning is realized by adopting the mutual
coupling control technology of basic sintering ore proportioning and process parameters,and the 5%o hit rate of the obtained
solid fuel consumption prediction model is reached by more than 88% . By improving the particle size and distribution of
fuel and limestone,the mass fraction range of R and FeO in the upper and lower layers of the sinter cake is reduced by
0. 17 and 1. 41 ,and the solid fuel consumption is reduced by 1. 09 kg/t year-on-year. When the mass fraction of sinter SiO,
is reduced to about 4. 90% and the mass fraction of MgO is reduced from 2. 00% to 1. 39% ,the solid fuel consumption is
reduced by 3. 24 kg/t. By properly controlling the air distribution of wind box, the utilization factor is increased by 0. 021

t/(m’+h) year-on-year,and the solid fuel consumption is reduced by 1. 66 kg/t. Using the technology of uniform injection
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of coke oven gas on the charge level,the consumption of sintered solid fuel is reduced by 3. 19 kg/t year-on-year. Using

high-temperature steam heating to assist stirring steelmaking sludge and other auxiliary sintering technologies , the solid fuel

consumption is reduced by 4.16 kg/t. Through energy-saving ignition furnace technology, sintering intelligent control

technology , air leakage monitoring and combustion ratio control technology, the ignition gas consumption and fan power

consumption are significantly reduced. Through the application of key synergistic technologies to continuously reduce the

energy consumption of the sintering process,the energy consumption ( discounted standard fuel) in the sintering process is

reduced from 66. 36 kg/t to the current 46. 17 kg/t, which strongly supports the high-quality development of sintering

process technology.

Key words: sintering; process energy consumption; ore proportioning optimization; multi-process parameters coupling;

air distribution; intelligent control
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Fig. 1 Assimilation and liquid phase fluidity of frequently-used iron ores in Ma Steel
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Tablel Comparison of sintering indexes during production by changing particle granularity of solid fuel and limestone
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Fig.5 Effects of moisture and coke powder ratio on sinter indexes during low silicon sintering
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Table 2 Test results of reducing MgO sintering
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1 0.55 0.78 6.2 27. 45 1.753 67.20  69.33 73.32 16. 65
2 1.20 1.03 5.9 27. 60 1.814 70.06  71.73 70. 69 16.33
3 1.50 1.39 6.0 27.36 1.795 70.96  68.27 70. 74 16. 59
4 1. 80 1.80 6.0 26. 60 1.710 68.53  68.00 72.79 15.26
5 2.10 2.00 5.9 26. 81 1.726 67.41  67.20 73.98 14.74
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fawog Ghll 1.263 75.35 47.07 8. 66 2.07 81.47
16 5 111 1.253 72.01 50. 42 8.71 2.06 80. 63
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Fig. 7 Charging surface gas injection device
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Table 5 Corresponding sintering indexes of gas and sludge co-injection

TiH WA/ % NIRFE/ % BERBERNRE (kgt™')  HEGRE/% SR/ % FHREE/mm
FEAE 73.73 19. 39 53.08 78. 41 2.54 21.56
P 75.90 17. 11 49. 89 79. 60 2.35 21.83
s 2.17 -2.28 1.19 -0.19 0.27
WS 5 U PR 76.33 16.97 48.92 79.79 2.23 21.96
g 2.60 -2.42 -3.16 1.38 -0.31 0. 40
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Fig. 12 Distribution diagram of pressure and flow field trace of sinter cooling bellows
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