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ABSTRACT 

A novel comminution device for the production of fine coal has been developed. 
The device is based on the principle of the stirred ball mill; however, the new mill 
is designed to allow the grinding media to segregate into regions of constant ball size 
varying from large media at the top of the mill to small media at the bottom of the 
mill. The concept for the mill design is based on prior work by the PI's which 
showed that breakage rates and energy utilization in a stirred ball mill are optimum 
when the ball-to-particle size ratio is maintained at a constant value throughout the 
grinding process. 

The design and development of the mill were carried out in two phases. In the first 
phase, batch grinding tests using Illinois No.6 seam coal were conducted to collect 
kinetic data for designing the mill. In the second phase, the modified mill was 
constructed and tested. Energy consumption was measured in order to compare the 
modified mill to a conventional stirred ball mill using monosized media. 

Simulation results indicate that an optimum ball mixture should reduce the energy 
required to grind 48 x 65 mesh Illinois No.6 seam coal by approximately 5% over 
that required for the best-case scenario with a monosized ball charge. These results 
were verified using a series of batch tests to represent the behavior of a ball mixture. 
Unfortunately, continuous tests conducted with the modified stirred ball mill were 
inconclusive due to problems associated with the mill design. It appears that the 
vertical design allows feed slurry to short-circuit through the mill without completely 
filling the mill and achieving the proper residence time. Proper optimization of all 
design parameters was not possible within the monetary and time constraints of the 
project. Thus, while the concept of maintaining an optimum ball-to-particle size ratio 
was proven, it was not possible to demonstrate this concept on a continuous basis. 

9ICCITime
Typewritten Text
ICCI Project Number: 91-1/2.1C-1






















































