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Energy-size relationship of ore comminution in iron mine

GAN Degqing', GAO Feng', SUN Jianzhen®, ZHAO Haixin' , GONG Liangyi’

(1. College of Mining Engineering, North China University of Science and Technology, Tangshan 063210, Hebei, China;
2. Mining Corporation of Shougang Group Co., Ltd., Qian’an 064400, Hebei, China)

Abstract; All the comminution stages of iron ore from raw ore size to the concentrate size were taken as one
comminution system to research the theoretical relationship between comminution energy and particle size. Firstly,
the basic theories of relationship between comminution energy and particle size of ore were analyzed to establish a
theoretical model of comminution energy of iron ore. Secondly, the change patterns of comminution energy were
analyzed in site investigation, and particle size distribution characteristics in each comminution stage were analyzed
in indoor experiments. Lastly, the change patterns of specific energy of the comminution system were analyzed with
the method of numerical fitting, and the reliability of the theoretical model of comminution energy was verified with
the data of the specific energy, characteristic size, and medium size of the iron ore in each comminution stage.
Results showed that the comminution energy of iron ore increased exponentially, the distribution of comminution
energy was unreasonable, and the product granularity was characterized by exponential distribution, polynomial
function distribution, and Langmuir power function distribution in turn along with the alteration of comminution
stage in the system. There was a negative correlation function between the specific energy of the comminution
system and the particle size of ore. The change rate of specific energy of the comminution system turned into a
turning point when the medium size was 12 mm or the characteristic size was 25 mm. The established theoretical
model of comminution energy has larger range of particle size in energy calculation compared with classical models.
It can be used to fit the function formulas between specific energy of stage comminution and the size of feed and
product and provides theoretical basis for the calculation of comminution energy in iron mine.
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Fig. 1 Logarithmic relation between energy and particle size
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Fig.2 Curves of comminution specific energy in iron mine
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Tab.4  Calculation of specific energy in stage comminution of
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B PR bRl %M
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B P bR %Ml
HEBE 825.240  333.000 0.078 0.085 —0.007
FIRE  333.000  84.960 0.578 0.615 —0.037
rhig 84.960  31.320 1.007 0.846  0.161
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B 838.600 295.000 0 0.063 0.080 -0.017
LR 295.000 178.3400 0.19%4 0.193 0.002
R 178.340 79.610 0 0.240 0.280 -0.040
A 79.610 12.420 0 0.911 0.919 -0.008
— B R G 12.420 0.462 0 5.868 5.882 -0.014
TR 0.462 0.173 6 7.636 7.642 -0.006
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