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ABSTRACT 

The goal of this project was to enhance the effectiveness of fine coal 
cleaning by conventional froth flotation at finer particle sizes (from 150 to 
less than 50~m) through the selective application of sonic energy. Efforts 
involved the demonstration of sonic improvement in coal recovery and quality 
in laboratory studies' using standard coal samples in a specially modified 
Denver flotation cell. 

Two samples of coal, IBC-I04 and IBC-I06, were obtained from the Illinois coal 
sample bank, crushed to a nominal top size of 100 mesh (150~m), and divided by 
riffling for analysis and laboratory studies. Proximate, particle size, and 
washability analyses were performed for each sample. An inert storage system 
was fabricated and implemented to minimize the effect of aging of samples 
during the course of laboratory testing. A novel sonic cell was designed and 
fabricated incorporating one 10-kHz and one 20-kHz sonic transducer on 
opposite walls of a standard 2-liter Denver flotation vessel. The transducers 
are powered by a variable output generator. A preliminary series of 
experiments was performed to select reagent type and dosage for each coal. 
Flotation tests have been performed with and without sonic energy both before 
and during the flotation procedure. 

Results indicate that low-power sonication applied as a pretreatment is 
effective in improving energy recovery and at the same time reducing the 
product ash content for sample IBC-I04, a difficult-to-clean Illinois No. 6 
raw coal containing nearly 40% by wt. ash-forming mineral matter. Comparing 
results to reference samples not exposed to sonic energy but treated . 
identically in every other way, overall energy recovery was improved from 75.7 
to 80.4% as a result of a 5-second exposure to 200W of 10-kHz sonic energy. 
In the same test, float ash content was maintained at -11.5%, while reductions 
of sulfur emission potential were unaffected. Although the innovative cell 
design permits sonication during flotation itself, this research as well as 
that of a concurrent ISMMRRI project indicate that sonic beneficiation is best 
realized for Illinois No 6 coal when samples are exposed to sonic energy and 
rinsed prior to flotation. Results also suggest that lower power levels and 
exposure times may improve the beneficial effects of sonication for this coal. 
In contrast, sonic pretreatment has been shown to be less effective in 
improving the flotation performance of sample IBC-106, a Springfield washed 
coal. It has been determined from this work that the same sonic treatment 
method may not be effective for all samples of coal, and that significant 
improvements in grade and yield can be achieved through specialized 
application techniques. 
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