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ABSTRACT 
Current comminution techniques do not comminute selectively. They do not 

selectively separate or scission the carbonaceous matter from the mineral matter. 
Furthermore, only a few percent of the applied energy is utilized for comminution, the rest 
being dissipated in process inefficiencies. In this project, supercritical C02 is being 
harnessed to explosively fracture the coal into discrete minuscule particles and release the 
mineral matter '.vithout substantially altering the mineral matter's size. The process takes 
advantage of the porous fluid-permeable ilC,l.ture of the carbonaceous component of the coal. 
When the coal is flooded with supercritical C02, the dense fluid permeates into the pores of 
the carbonacequs matter in coal without affecting the mineral component. On instantaneous 
depressurizatbn, the supercritical C02 undergoes a sudden phase change and volume 
expansion causing the carbonaceous matter to literally explode into discrete minuscule 
particles without altering or reducing the size of the mineral matter. 

Chunks of Illinois No.6 coal (IBCSP sample 1) with average particle diameters in 
the range of 7 to 8.2 mm was explosively shattered in a micro reactor with supercritical 
C02 using a soak time of 5 rrrinutes and gave minute discrete particles of varying sizes. A 
comparison of the explosively fractured coal with a mechanically crushed sample (-100 
mesh) of the same coal in a float / sink operation of Sp. Gr. 1.3 showed that the ash was 
evenly distributed in the sink and float fractions (11% and 8% respectively) for the 
mechanically crushed samples; whereas for the C02 fractured sample there was very little 
ash in the float (2%) and all the ash concentrated in the sink fraction. This suggests 
selective comminution of the carbonaceous fraction of the coal. 

A set of of thirty explosive shattering experiments were performed by varying 
temperatures and pressures and the fractured coal particles were separated into 13 different 
fractions by sieving. The feed coal charged into the reactor had a average particle diameter 
of 7-8.2 mm (7000-8200 microns). Runs at 1300 psia and 400C yielded discrete fractured 
coal particles, the majority of which were in the 38-605 micron range. More material was 
present in the smaller particle size range i.e. 38-250 microns at 400C than at 200C. At the 
lower operating pressure of 1100 psia, the lower temperature (200C) gave more fractured 
material in all the fractions than at 400C. A graphical analysis showed that at all the three 
operating temperatures (20, 30, 40 OC), an increase in pressure resulted in the formation of 
more fractured material in all the sieved fractions. This effect was very pronounced at 
400C. Operating at subcritical conditions (900 psia), gave, overall, lesser quantities of 
fractured material in all the fractions. Surprisingly, the run at 200 e at 900 psia gave good 
results in terms of the amount of fractured material found in the various fractions, 
especially in the smaller particle size ranges (38-605 micron). Ash analysis of the sieved 

__ =fra~t!ons s40we_c! thaJ_the l~g~r particle size fracl!Q!ls_(]00-4000 micron~)sontained as"--_____ _ 
much as 50% of the ash. 
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