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A Quantitative Study of Grinding Characteristics on Particle Size and
Grinding Consumption Energy by Stirred Ball Mill
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Abstract A series of wet grinding experiments have been carried out using a stirred ball mill to systematically
investigate consideration of grinding characteristics. The particle size distribution and median diameter of the
grinding consumption power for a given grinding time were considered. Also, the effect of grinding aids on
particle size and grinding consumption energy defined as the summation of grinding power was investigated.
The grinding aids had influence on the smaller products size and decrease grinding consumption energy
because the function of grinding aids were to be attribute to the prevention of agglomeration and ball and
grinding chamber wall coating of sample powder. The grinding process seemed to be controlled by the force
of agglomeration of the ground products. It was demonstrated that the particle size and grinding consumption
energy could be more decreased by the addition of grinding aids.
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Fig. 1. Photography and dimensions of stirred ball mill
experimental used.
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Table 1. Chemical component of each sample

m nE

Eo

HE

=

Component(%) Calcite

ALO; 0.50
Si0, 1.50
Fe,0s 0.25
CaO 53.5
MgO 1.50
K,O -

Na,O -

Table 2. Physical properties of grinding aids used

Property Grinding aids
External appearance Dark yellow, liquid
pH 55+1
Non volatile matter (%) 4241
Viscosity (cP, 25°C) 4501100
Specific gravity 1.3+0.1
Ionic property Negative

¥ Basic material : poly-acrylic acid, (CH,CHCOOH),
% Provided from Jeong Weon Chemical Co., Ltd.
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voltage 0.8-2.0V

Fig. 2. Electronic circuit diagram of grinding consumption
power measurement equipment.
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Table 3. Addition amount of grinding aids.
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Grinding aids (1.2 wt% of sample, g)

Cs [Wt%] Sample [g] Water [m/] Grinding aids sample Grinding aids dispersant
[40 wt%, g] [60 wt%, g]
7.38
60 246 164
2.95 4.43
9.60
70 320 137

3.84 5.76
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Fig. 3. Particle size distribution of the feed and the ground
products under various conditions: (a) without grinding aids,
(b) with grinding aids.
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Fig. 4. Relationship between median diameter xso and slurry
concentration C; for various experimental conditions.
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Fig. 6. Relationship between median diameter x5, and grinding
time t for various experimental conditions.”
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Fig. 7. Typical property of power-time curve during grinding
process.
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Fig. 8. Grinding consumption energy curve during grinding.
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