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Prediction research on basic properties of sintering based on chemical

composition of iron ore powder

LI Zhanguo'®, ZHANG Jianliang'®, LIU Zhengjian'*, WANG Yaozu'®, NIU Lele"
(1. a. School of Metallurgical and Ecological Engineering;b. Institute of Artificial Intelligence ,
University of Science & Technology Beijing , Bejjing 100083, China )

Abstract: In order to improve the weighted average estimation method for the basis properties of iron ore powder,15
kinds of commonly used sintered iron ore powder are selected for assimilative and liquid phase mobility tests and
thermodynamic calculations are conducted ; then, Levenberg-Marquardt and generalized global optimization algorithms
are used to fit one-and two-dimensional mathematical models for the basis properties values and chemical composition
of iron ore powder, respectively; finally, the model prediction results are validated by using a randomized blending
scheme. The results show that,the minimum assimilation temperature-onset melting temperature and the liquid fluidity
index-effective liquid phase have a good agreement;the prediction of the two-dimensional mathematical model has a
better Pearson correlation coefficient, and the average error of the predicted value is also significantly lower than that of
the one-dimensional mathematical model. Within a certain range of minerals,the two-dimensional mathematical model
based on chemical composition can be considered effective for predicting the basic properties of mixed ore.
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Tablel Main chemical composition and burning

loss of iron ore powder %0

WSS  TFe CaO Si0, MgO ALO, %#i
1" 61.73 0.07 4.69 0.10 2.64 3.87
2* 60.16 0.03 4.93 0.06 2.42 6.13
3* 60.87 0.04 4.26 0.07 3.06 4.91
4 61.06 0.06 3.99 0.08 2.42 5.41
5* 60.23 0.08 5.28 0.07 2.27 4.80
6* 55.35 0.07 7.40 0.09 1.47 11.29
7* 57.47 0.08 5.74 0.08 2.96 8.69
g* 56.67 0.04 5.97 0.06 1.92 10.69
9* 56.22 0.18 6.44 0.06 3.37 8.82
10" 65.32 0.06 4.28 0.04 0.65 1.25
11" 65.57 0.03 1.56 0.05 1.40 2.96
12 6252 0.06 5.46 0.05 1.54 2.92
13" 55.65 0.05 3.14 0.03 6.58 9.28
14" 64.07 0.28 7.51 0.27 0.59 -0.75
15 63.60 0.24 5.57 0.07 1.63 0.85
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Fig.1 Schematic diagram of the equipment used in
the assimilation experiment
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Fig.2 Heating curve for liquid phase fluidity test
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Fig.3 Test determination and Factsage thermodynamic calculation results
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Table 2 Relevant parameters of Eq. 2 and Eq. 3 fitting

Iﬁ E a;

b

i

1 7.969 864 370 264 850

2 17.276 877 877 692 800
3 —176. 566 666 830 387 000
4 38.907 894 098 635 700
5 34. 170 827 956 753 500
6 578. 619 581 428 820 000
R’ 0.795 5

AR EL 28

0. 748 339 320 273 425
2.192 223 942 131 740
—-8.080 793 259 316 330
—22.294 473 731 497 500
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Table 3 Relevant parameters

of Eq.4 and Eq. 5 fitting

i H c d,
1 7.216 286 664 102 410 ~0.739 602 913 094 369
2 174. 653 405 178 287 000 —2.246 355 221 581 300
3 6 266. 872 563 213 790 000 430.596 128 357 702 000
4 -16 659. 589 855 124 500 000 -852.570 037 263 822 000
5 -54. 606 834 179 423 600 ~25.121 651 216 241 800
6 -2.243 221 240 790 310 0. 044 145 475 357 522
7 ~75.782 986 247 403 700 —4. 677 839 345 808 900
8 245.285 781 078 118 000 9. 402 862 609 475 140
9 1.921 723 605 027 570 0. 428 283 149 680 297
10 -315.733 674 706 943 000 ~24.900 373 380 018 100
11 229. 499 784 935 861 000 39.304 713 016 282 000
12 -6.707 237 105 361 380 0. 023 675 472 334 272
13 561.700 031 169 799 000 50. 112 202 598 367 500
R 0.921 1 0.984 4
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Table 4 Blending schemes for model validation %

Vs S-1 S2 S3 S4 S-5 S-6

1 — 421 — — 125 —
2* 56.1  — — — 150 —
3* 43.9 1.8 — — — —
4* — — — — 20,0 —
5" — —  40.5 42.8 — 30.0
6" — — — — 20,0 —
7* — — — — — 100
8* — — 100 — 150 —
9* — —  40.0 — — 214
10* — 4.1 — 80 — 10.0
1n* — — — 202 — 13.1
12* — — — — 175 —
13* — — 95 — — —
14* — — — 189 — 5.5
15* — — — 10,1 — 10.0
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Fig. 5 Comparative analysis of experimental results and calculated results of models
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