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Fig.1 Experimental materials of manganese ore with different particle sizes
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Table 1 Analysis results of main elements in manganese
ore

% %
MnO 25.3670
Si0, 447610
Fe,0s 18.1220
ALOs 8.5072
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Fig. 2 Drop-weight machine equipment
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Table 2 Parameters of impact crushing experiment

FiAE/mm e b g/ (kWhet™)
-19+16 0.1 0.2 0.4 0.8
-25+19 0.1 0.2 0.4 0.8
-31+25 0.05 0.1 0.2 0.4
-40+31 0.05 0.1 0.2 0.4
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Table 3 Relationship between experimental parameters
and ore properties
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Fig. 3 Particle size distribution of impact crushing product of manganese ore
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Fig. 4 Fitting curve of the relationship between ¢,, and E

of manganese ore under impact loading
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Table 4 Fitting results of #,—E _, of manganese ore under
impact crushing

ZH 1l
A 45.56530
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Fig. 5 Relationship curves between ¢, and E_, of crushing

product
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Table 5 Fitting parameters of ¢,—¢,,
n t, r, R?
2 L, 6.7322 0.9743
5 [ 1.5507 0.9537
7 2 0.7452 0.9824
25 s 0.4917 0.9835
50 te 0.2593 0.9705
75 l 0.1813 0.9642
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Fig. 7 Prediction of particle size distribution of manganese ore particle crushing product
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Fig. 8 Content of MnO in each particle size grade
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Experimental Study on the Crushing Characteristics of Manganese Ore Based
on the Weight Drop Experiment

MU Shihao, ZHAO Limei, LI Song, DING Xianxian, WU Canhui
School of Mechanical Engineering, Guizhou University, Guiyang 550025, Guizhou, China

Abstract: To examine the crushing characteristics, particle size distribution, and manganese enrichment of
manganese ore under impact conditions, a series of impact crushing experiments were conducted using a falling
weight apparatus. The particle size distribution of the crushed products, subjected to varying specific impact
energies and initial particle sizes, was systematically analyzed through sieving. This analysis aimed to elucidate
the effects of specific impact energies and particle sizes on the crushing behavior of manganese ores.
Additionally, the manganese content in the crushed products of each particle size was quantified using X-ray
fluorescence (XRF) analysis. The findings indicate a correlation between the crushing degree of manganese ore
and both specific impact energy and particle size, with the degree of crushing increasing alongside specific
impact energy. Subsequently, a detailed regression analysis was performed on the experimental data, and a 7,
particle size distribution prediction model was developed, accompanied by the construction of a series of tn
curves representing the size distribution of crushed products. Experimental validation demonstrated that the
model effectively predicts the particle size distribution of the se products. This model not only elucidates the
crushing behavior of single-particle manganese ore under impact conditions but also serves as a foundation for
predicting the particle size distribution of crushed materials. X-ray fluorescence (XRF) analysis indicates that
manganese is predominantly concentrated in the fine particles ( —0.630+0.075 mm), with the highest concen-
tration observed in the grain size range of —0.315+0.160 mm. Conversely, manganese enrichment in the coarse
particles (—5.00+0.63 mm) decreases progressively as particle size increases. This research offers theoretical
insights for enhancing the resource utilization of manganese ores.

Key words: impact crushing experiment; manganese ore; crushing characteristics; particle size distribution;

enrichment characteristic
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