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Effect of grinding concentration on product size distribution characteristics

ZHOU Yichao, ZHAO Ruquan, WU Caibin, SHI Guiming, YAN Faming, ZOU Chunlin

(School of Resources and Environmental Engineering, Jiangxi University of Science and Technology, Ganzhou 341000, China)

Abstract: Grinding concentration is an important factor that can influence particle size characteristics of
grinding product. According to the ore property in Shizhuyuan, the particle size characteristics of the first and
second grinding products in different grinding concentrations from 60 % to 80 % in laboratory experiments and
industrial tests were studied. The results show that the best grinding products with good uniformities, fine
dissociation and low useful energy can be obtained at first grinding concentration of 75 % and the second of 65 %
in laboratory experiments. In industrial tests, recoveries of eligible products in the first increased 2.23 % and
second was 3.96 %, average grading were respectively heightened 1.13 pwm and 3.8 pm, reduced degree of over
grinding reduced 0.88 % and 1.35 %, grinding technical efficiencies increased 2.79 % and 4.86 %, and incremental
use ratios of energy consumption were 4.39 %and 6.12 %. At the same time, the quality of grader overflow products
were roundly optimized, eligible fraction increased by 0.72 %, average grading heightened 14 pwm, and over
crushed reduced by 6.76 %. In sum: the steady grinding concentration is necessary for the concentrator.
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Fig. 1 Flowchart of polymetallic mining grinding

- classification of concentrator
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Fig. 2 R Rosin-E Rammler characteristics simulation

curve of first grinding
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Fig. 3 R Rosin-E Rammler characteristics simulation

curve of second grinding
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Table 1 Parameters of R Rosin—E Rammler

characteristics
ZH b ZHn
— B B — B BB
60 6.82 18.64 0.87 1.53
65 7.43 16.67 0.91 1.47
70 7.62 16.53 0.90 1.45
75 8.01 16.24 0.92 1.45
80 8.60 15.29 0.94 1.40
T H{E 7.70 16.67 0.91 1.46
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Table 2 Qualified productivity and average

particle size in grinding production
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60  47.07 1152 4829 3984 492  61.17
65 4636 1208 4837 3994 521 6298
70 47.07 1135 4830 4029 546 6291
75 46.86 11.66 4853 3981 550 6249
80 4720 11.82 4824 4006 590  61.83

THME 4691 11.69 4835 3999 540 6228
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Table 4 Grinding characteristics comparison

results of industrial test of before and after /%
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Table 3 Statistics of grinding efficiency of —
different grinding concentrations /% X L2 56.02 11.70 54.07 31.50 78.67
85 vl E E Ey m FHA - X Al +3.96 -1.35 +3.80  +4.86 +6.12
W% g — s B RS B B B LS B TRERRRE, - TR

60 2640 2547 570 3.57 3210 29.04 8224 87.71

65 2638 26.33 549 341 31.87 29.74 82.77 88.53
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Table 5 Quality contrast of secondary

classification overflow /%
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