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Table 1 Positive cumulative particle size distribution of ball
mill total feed
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Table 2 Grinding kinetic parameter m value
B4 /mm 80 70 60 50 40
+8 1.96 1.12 0.75 0.81 0.78
0.45~8 1.56 1.26 0.74 0.74 0.75
0.3~045 1.28 1.39 0.95 0.75 0.72
0.15~0.2 1.06 1.48 1.22 0.76 0.62
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Table 3 Grinding kinetic parameter Ink value

i G /mm 80 70 60 50 40
+8 -3.16 -1.56 -1.57 -1.98 -2.18
0.45~8 -2.73 -1.98 -135 -1.62 -1.88
0.3~0.45 —2.42 -235 -1.69 -1.47 -1.64
0.15~0.2 -1.97 -2.61 -2.20 —1.44 -1.29
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Table 4 The best ball diameter of each particle size
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Experimental Study on Optimization of Grinding Medium Ratio in a Copper
Mine Based on Grinding Kinetics
ZHANG Zhipeng', ZHOU Qiang', XIAO Qingfei'?, XIE Haosong', REN Yingdong'

1. School of Land and Resource Engineering, Kunming University of Technology, Kunming 650093, China;
2. .State Key Laboratory of Clean Utilization of Complex Nonferrous Metal Resources, Ministry of Provincial Affairs, Kunming 650093, China

Abstract: In view of the problem of ore grinding fineness and intermediate easy-to-separate particle grades yield caused
by the mismatch between the grinding medium ratio m(®80) : m(®60)=50 : 50 and the grinding feed mechanical
properties and particle size distribution in a copper mine in Yunnan, the recommended grinding medium ratio
m(®70) : m(P60) : m(DP50) : m(P40)=15 : 30 : 10 : 45 can be obtained based on the grinding kinetics principle.
Comparative test results showed that compared with the on-site ratio, in the early stage of grinding (4 min), the yield of
material particles larger than 0.3 mm increased by 1.01 percentage points, while the yield of particles in the range of 0.3 to
0.074 mm decreased by 7.88 percentage points. The grinding fineness (less than 0.074 mm) reached 79.85 percentage at
12 min, and the yield of intermediate easy-to-separate particle grade and over-pulverized particle grade were increased by
3.44 and 1.79 percentage points, respectively. Finally, the recommended medium ratio of the grinding media was
m(®70) : m(®60) : m(D50) : m(P40)=15 : 30 : 10 : 45 for the selection of the beneficiation plant based on the grinding
kinetics principle.

Keywords: grinding dynamics; grinding medium ratio; copper mine
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