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Effect of particle size distribution of
concentrate on palletizing quality
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(1. School of Resources Processing and Bioengineering, Central South University,
Changsha 410083, China;
2. Kunming Iron and Steel ( Group) Co. Ltd., Kunming 650302, China)

Abstract: Orthogonal experiments were done by using different size distribution of Dahongshan concentrate, Man-
nankan concentrate, Diantan concentrate, bentonite dosage and time of damp milling and so on as factors, and the
drop strength of green pellet, shock temperature of green pellet, compression strength of preheat pellet, compres-
sion strength of backing pellet as evaluating index. T he results show that as the content of less than 0. 074 mm grade
iron concentrate increases, the shock temperature of green compression decreases; the strength of preheated pellet
and the compression strength of backing pellet are improved; the drop strength of green pellet of iron concentrate
increases when the content of less than 0. 074 mm grade iron concentrate is lower than 75%; when the content of
less than 0. 074 mm grade iron concentrate is 75% , the drop strength of green pellet of mixed material is maximum.
It can be concluded that the palletizing quality does not become better throughout as iron concentrate size decreases,

actually iron concentrate should have a good size distribution.
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Table 1 Chemical composition of iron concentrates ( mass fraction, %)

Mineral TFe FeO 5102 Al203 CaO MgO p S Ig
Dahongshan 64. 26 25.16 7.74 1.29 0. 49 0.10 0.041 0.017 0.40

Diantan 62.72 21.59 3.96 0. 89 0. 49 5.17 0.021 0.016 1. 40
M annankan 65. 05 8.22 3,28 1.54 0.31 0.076 0. 180 0.016 2.10

T2 UKk R 4

Table 2 Particle size distribution of iron concentrates ( mass fraction, %)

Mineral > 0.50 0.5070.25 0.2570.15 0.1570.10 0.1070.074 0.074-0.044 < 0.044 < 0.074
mm mm mm mm mm mm mm mm
Dahongshan 0.15 0. 87 5.49 10. 19 10. 34 25.45 47.50 72.95
Diantan 8. 15 13.51 29. 44 16. 00 5.47 15.87 14. 56 27.50
M annankan 3.25 8.97 18.53 10. 90 5. 40 15.34 37.61 52.95
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Table 3 Factors and levels of orthogonal experiment

X1 X2 X3 Xa Xs
Level (Diantan” )/ (Dahongshan™ )/ (Mannankan® )/ ( Bentonite dosage)/ (Time of damp milling)/
% % Y% Y% min
- 1.718 27.50 72.950 52.950 0. 500 0
-1 40. 46 717.520 61.528 0.918 2.09
0 58.50 83.875 73. 475 1. 500 5.00
1 76. 54 90. 230 85.422 2.082 7.91
1.718 89.59 94. 800 94. 000 2.500 10. 00

* —Content of less than 0. 074 mm grade iron concentrates.
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Table 4 Results of regression expriment of iron concentrates

Particle size i £z £ Xs Yi B S

distribution PorlCle sie  Partidesize  Partide size Xa o8 Y2 Compression Compression

No. of iron distribution distribution distribution ~ Bentonite Haimp strengthl Shock strength of strengt.h of
. of of of dosagel , temperature/ preheated  backing
“”“""‘“;/Zate /" Daintan* /  Dahongshan” / Mannankan® / % m‘i‘;g/ (éf‘;nnf‘)s,°l ) Lo pellet/ pellet/

% % % N N

1 47.51 27.50 75. 30 52.10 2.00  5.00 8. 40 600 1071 4137
2 55. 04 27.50 81. 50 75. 00 200 5.00 16.70 450 1126 3248
3 62. 80 48.50 78. 60 70. 80 .39 8.11 23.10 390 1114 2946
4 62. 80 48.50 78. 60 70. 80 2.11 1.89 17. 00 330 886 3818
5 64. 66 48.50 85. 00 70. 80 1.39 1.89 10. 60 355 954 3744
6 64. 66 48.50 85. 00 70. 80 2.61 8. 11 24. 40 360 1193 2 690
7 65.27 62.20 81. 50 52.10 .50 5.00  15.50 405 1112 3 807
8 66. 13 48.50 78. 60 84. 10 1.39 1.89 5.50 370 860 3949
9 66. 13 48.50 78. 60 84. 10 2.11 8. 11 19. 50 370 998 2854
10 67.99 48.50 85. 00 84. 10 .39 8.11 19.90 415 725 2598
11 67.99 48.50 85. 00 84. 10 2.11 1.89  22.00 360 1179 3320
12 69. 20 62.20 75. 30 75. 00 .50 5.00  12.90 420 1016 3538
13 71. 00 62.20 81. 50 75. 00 0.50  5.00 8.90 425 1150 3722
14 71.00 62.20 81. 50 75. 00 0.80  5.00 9.90 470 960 2458
15 71. 00 62.20 81. 50 75. 00 .50 0.00 4.30 520 334 3384
16 71.00 62.20 81. 50 75. 00 .50 5.00  14.80 380 1096 3470
17 71.00 62.20 81. 50 75. 00 250 5.00  21.00 350 1206 2780
18 71.00 62.20 81. 50 75. 00 .50 10.00  21.70 370 1246 3048
19 71. 00 62.20 81. 50 75. 00 .50 10.00  21.70 370 1113 2784
20 75. 00 62.20 94. 80 75. 00 .50 5.00  17.20 380 1200 3305
21 75.75 62.20 81. 50 94. 00 .50 5.00  22.20 405 895 2999
22 79. 41 84. 60 78. 60 70. 80 1.39 1.89 15.30 415 1130 3675
23 79. 41 84. 60 78. 60 70. 80 2.11 8. 11 29. 50 355 1330 2120
24 81.27 84. 60 85. 00 70. 80 .39 8.11 11.10 425 1183 3311
25 81.27 84. 60 85. 00 70. 80 2.61 1.89  28.90 395 1174 2970
26 82.74 84. 60 78. 60 84. 10 .39 8.11 25.50 365 1299 2075
27 82.74 84. 60 78. 60 84. 10 2.11 1.89  22.00 360 1261 3 633
28 83. 56 89. 50 81. 50 75. 00 .50 5.00  20.70 360 1218 2818
29 84. 59 84. 60 85. 00 84. 10 1.39 1. 89 12. 60 420 1163 2950
30 84. 59 84. 60 85. 00 84. 10 2.61 8. 11 26. 10 365 1124 1938
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Fig.1 Effect of particle size distribution of iron

concentrate on drop strength of green pellet
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Fig. 2 Effect of particle size distribution of iron

concentrate on shock temperature of green pellet
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