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Influence of the Ball Size on Fineness and Shape of Wolframite in
A Lab-Scale Ball Mill

SHI Guiming,ZHOU Yichao
(School of Chemical Biology and Environment, Yuxi Normal University, Yuxi 653100, China)

Abstract; Wolframite is very apt to be slimed which caused the effective flotation of it would be a difficult
problem. The different sizes of steel balls as media on the fineness and shape of a wolframite in laboratory ball mill
was investigated. The grinding experiments were carried out with six different diameter balls under dry
conditions. The results show that the particle size of products obtained in all sizes of steel ball media decreases with

the increase of grinding time, the large particles content are the lowest while the —10 pm overgrinding particles
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content are the highest with the d=70 mm steel ball as media. The particle size ratio of xg /a3 increases first and
then decreases with the decreases of the product particle size,and the finer the product particle size under each ball
diameter, the gentler xg, /x5 » the particle size ratio of xg, /a3 increases first and then decreases with the decrease of
the ball diameter in the same grinding time,and the particle size ratio of g, /a2, is the largest with d=40 mm steel
ball. The median particle size x5, first decrease and then increase with decreasing ball size and which is minimum
(250 =0. 06 mm) for 40 mm, the grinding ability is weakened for crushing mixed granular materials when the ball
diameter is less than 40 mm. When the ball diameter is less than 40 mm, the particle size ratio xy,/x;, becomes larger
and the particle size ratio (xg-x10) /x5, first increase and then decrease with decreasing product size and the
decreasing trend become more and more flat with decreasing ball diameter, reaching the maximum when x5, in the
range of values of 0. 075 ~ 0. 085 mm, the ratio of (a4 -210) /x5, is almost constant for the product size and the value
is 20. 66 for d=20 mm ball. When the product particle size is less than 1 mm, the sphericity of product particle
sharply increase and increase faster with decreasing ball diameter, the product particle size is less than 0. 04 mm, the
change trend of sphericity of product particles become flat which it may be the formation of an adhered particle layer

on the mill inner surface and ball surfaces, the sphericity change trend of particles between 0. 8 ~ 0. 3 mm is smaller

%12 %

than that of particles below 0. 3 mm.

Key words: wolframite; ball diameter; fineness; width of distribution; particle shape
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Table 1 Multi-element analysis results of sample /%
Elements WO; Fe CaO SiO, Others
Contents 75.57 8. 90 9. 38 0.91 0. 28 4. 96
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Table 2 Mill characteristic and grinding conditions

Diameter,D/m 0.45
Length,L/m 0. 45
Mill Volume,V/m? 0.07
Speed/(r « min~ 1) 48(* $=0.76)
Critical speed/(r « min~ 1) 63.06
Diameter,d/mm 70.60.50.40.30.20
Total mass/kg 134. 40
Ball
Bulk density/(kg » m™%) 4800
Charge rate/ % 40. 00
Sample Total weight/kg 10
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Fig. 1 Particle size distribution of feed sample
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Fig. 2 Particle size distribution of ground product with varies size of steel ball
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Fig. 3 Relation between cumulative weight passing size and grinding time with varies ball diameter
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