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A mathematical model on the pulverized coal blending optimization
for blast furnace injection based on principal component analysis

SU Buxin, ZHANG Jianliang , GUO Hongwei, CAO Weichao, FU Yuandi, BAIl Yanan
(School of Metallurgical and Ecological Engineering, University of
Science and Technology, Beijing 100083, China)

Abstract: A mathematical model of coal blending optimization for blast furnace injection is proposed.
Because Chinese current blast furnaces blend pulverized coal by simple mix and traditional lab blending
optimization needs plenty of work for the larger number of characteristics of pulverized coal. The new
model is based on the principal component analysis indexes P,, P, and P, combined with the proximate
analysis and elementary analysis of pulverized coal. P,, P, and P; are obtained from principal component
analysis of the injection characteristic of pulverized coal determined by lab experiment. This model is
proved to be effective on both lab experiment coal blending and actual production of BF.
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RIS T AR ER . A5 RO 9 ol 447
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®1 EBHNILsmMTESHRESED %
Tk 43 Hr JLER 5T
TR St
M, A Va FC,, Cu H., Ou N.g

c1 0.79 16.23 9.32 73.66 0.32 74. 24 2.54 4.92 0.98
2 0.62 10. 28 8.52 80. 58 0.36 81.81 3.22 2.52 1.19
3 0.72 12.50  12.48 74.3 0.21 79. 64 1. 60 4.71 0.62
14 1.44 11.12  11.53 75.91 0.48 77.50 2.33 6.17 0.96
5 0.85 11.01  10.05 78.09 0. 34 80. 40 3.22 2. 86 1.32
C6 1.84 14. 83 9.10 74.23 0. 45 75. 86 2. 86 2. 84 1.32
C7 0.87 11. 84 8.78 78.51 0.42 79.91 3.26 2.54 1.16
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éﬁ% Xl XZ X.% Xl X5 XG X7 X8 XE7 X]O Xl] XlZ Xl?% XH

C1 391.1 28496 1290 1480 72 40 3.53 28.2 64.8 4.42 8.24 17.1 33.7 54.3
G2 397.9 32676 1275 1500 61 63 3.57 35 70.7 11.7 17.7 31.4 51.6 73.3
CG-3  363.4 28 217 1105 1350 62.5 91 13.1 22.4 48.9 8.07 12.8 23.2 39 55.9
G4 364.3 29997 1285 1330 74 120 7.74 20.4 56.2 4.04 14.7 35.5 55.6 62.2
G5 390.8 31751 1320 1470 65 74 6.2 35.9 70.6 6.05 11.1 22.4 41.6 64.1
G-6  394.6 30038 1145 1500 60.5 89 6.23 36.7 70.4 2.17 5.96 15.3 32.5 52.1

CG7 391.2 31572 1315 1485 63.5 61 5.99 35.3 68.6 10.1 18.5 30.1 51.9 71.2

Ho . Xy HEXECO) . X, AEPMEU /2 . Xs FEREECC) . Xy HEALIRE CC). X5 R TEIE . Xo J9 7] BE P15 5
HGI, X7 5 500 CRAEE, Xs fy 600 CHAEEM:, Xy 7 700 CABEME, X0 1 000 CRNM, X1k 1050 CRite, X2 h
1100 C Rk, X152 1150 C ik, X 1 200 C s pif .
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fix X, X, X; X, X; X X; X X, X Xn X1, X Xu
4

X, 1. 00 0.631 0.611 0.857 —0.082 —0.516 —0.939 0.786 0.958 —0.010 —0.064 —0.120 0.013 0.328
X, 0.631 1. 00 0.564 0.507 —0.381 —0.143 —0.514 0.678 0. 715 0.533 0.551 0.461 0.565 0. 846
X; 0.611 0. 564 1. 00 0.295 —0.446 —0.362 —0.675 0.247 0. 499 0.221 0. 406 0. 420 0.510 0.618
X, 0.857 0.507 0. 295 1.00  —0.461 —0.745 —0.763 0.920 0.917 0.163 —0.150 —0.409 —0.287 0.217
X; —0.082 —0.381 0.446 —0.461 1.00 0.150 —0.124 —0.633 —0.328 —0.431 —0.077 0.221 0.183 —0.192
Xs; —0.516 —0.143 —0.362 —0.745 0.150 1. 00 0.598 —0.512 —0.517 —0.353 0.024 0. 357 0.308 —0.174
X; —0.939 —0.514 —0.675 —0.763 —0.124 0.598 1.00  —0.584 —0.828 —0.039 0.021 0.045 —0.058 —0.328
X5 0.786 0.678 0. 247 0.920 —0.633 —0.512 —0.584 1.00 0.925 0.202 —0.056 —0.298 —0.165 0.325
X, 0.958 0. 715 0. 499 0.917 —0.328 —0.517 —0.828 0.925 1. 00 0.083 —0.060 —0.188 —0.049 0.361
Xy —0.010 0.533 0.221 0.163 —0.431 —0.353 —0.039 0.202 0.083 1. 00 0. 839 0.528 0.541 0.817
X, —0.064 0.551 0.406 —0.150 —0.077 0.024 0.012 —0.056 —0.060 0.839 1. 00 0. 887 0.898 0. 895
X, —0.120 0.461 0.420 —0.409 0.221 0.375 0.045 —0.298 —0.188 0.528 0. 887 1. 00 0.988 0. 755
X, 0.013 0.565 0.510 —0.287 0.183 0.308 —0.058 —0.165 —0.049 0.541 0. 898 0. 988 1.00 0.818
X, 0.328 0. 846 0.615 0.217 —0.192 —0.174 —0.328 0.325 0. 361 0. 817 0. 895 0. 755 0.818 1. 00
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T4 EHBEREREREREE>BRAEHERE
N EER e 2 W 28 A (.
453
FROEMA Rt/ % HEE/ % FROEME f# Rt/ % HBE/ %

1 6. 136 43.828 43.828 6.136 43.828 43.828
2 4.588 32.774 76. 601 4.588 32. 774 76. 601

3 1.981 14.153 90. 755 1.981 14.153 90. 755
4 1.023 7.307 98. 062 1.023 7.307 98. 062
5 0. 209 1.494 99. 556

6 0. 062 0. 444 100. 000

7 6. 855E—16 4.896E—15 100. 000

8 4.145E—16 2.961E—15 100. 000

9 1. 598E—16 1. 141E—15 100. 000

10 6. 187E—17 4.420E—16 100. 000

11 —7.742E—17  —5.530E—16 100. 000

12 —1.584E—16  —1.131E—15 100. 000

13 —2.517E—16  —1.798E—15 100. 000

14 —6.519E—16  —4.656E—15 100. 000

RS EHBRERERRRER S VBT ERE

S
HERY B
1 2 3

X, 0.852 —0.379 0.299
X, 0.873 0.288 —0.135
X; 0.676 0.261 0.618
X, 0.796 —0.577 —0.132
Xs —0.299 0.193 0.920
X —0.566 0.414 0.021
X —0.794 0.297 —0.452
X 0. 803 —0.450 —0.303
X, 0. 882 —0.415 0. 054
X0 0.496 0.567 —0.500
Xu 0.396 0.881 —0.167
X1, 0.201 0. 957 0.131
X 0.328 0.915 0. 145
X4 0.737 0.662 —0.117
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