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Studies on Comminution Mechanism and Development
for Dry Tower Mill Pulverizer

Atsushi SuiBavamat, Sachihito Nirratt
Sukeyuki Mor1ttt and Toyohisa Fusirat

Abstract

To define the comminution mechanism and achieve a high recovery of fine particles, dry
tower mill KD-1 and KD-2 have been developed and modified into KD-3. In this study, grind-
ing tests were carried out on limestone to clarify the comminution mechanism in the KD-3.

A particular attention was paid to important factors such as size of the grinding media
(steel balls of ¢10mm, ¢13mm, ¢16mm, ¢20mm), the speed of the stirring screw (from
1.08s™* (65rpm) to 1.58s™ (95rpm)]) and the role of nets in the classifying column. The study -
has revealed an optimum efficiency for steel balls of ¢20 mm size and stirring screw rotating
at 1.58s™ (95rpm). Besides, the maximum particle diameters of products were indicated by
the corrected curve which is estimated by the assumption of Stoke’s law. The relationship
between maximum and 50% particle diameters was proportionally and by using the columns
provided with nets, the overflow products were classified by high classifying efficiency.
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Figure 1 Schematic view of the dry tower mill KD-3
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Table 1 Sizes and conditions of each grinding media

Diameter |Weightofaball] Density Load Mass
(mm) (kg) (kg/m® (kg
10 0.004 7.95x10° 40
13 0.009 7.76x10° 40
16 0.017 7.95x10° 40
20 0.035 7.56x10° 40

Table 2 Kind of sieves using in column of KD-3; S1,

32, S8
Types of nets O(przrrlrilr;g Diamz‘;e;;)f line
S1 5.0 0.75
32 3.5 1.00
S3 1.0 0.20
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Figure 2 Schematic view of the different column of KD-3:CLA 0, CLA1, CLLA2, CLA3
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(b) Products in classifying column

Figure 3 Weight of products (cyclone and column) at
different duct air flow rates.
(with screw speed 1.42s™' (85rpm) and CLA 3)
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Figure 4 Maximum particle diameters (D...) of cyclone
products and column products at versus duct
air flow rates.

(with screw speed 1.42s™' (85rpm) and CLA 3)
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Figure 5 Weight of products collected 1n cyclone and
column at different duct air flow rates.
(with ¢20mm balls and CLA 3)
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Figure 6 Specific energy (kWh/t) at various duct air
flow rates.
(with ¢20 mm balls and CLA 3)
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Figure. 7 Median particle diameter (D 50) of cyclone
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(with ¢20mm balls, screw speed 1.42s™* (85 rpm) and CLA 0, CLA 1, CLA 2 and CLA 3
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