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ABSTRACT 

TIllS research represented a relatively high technology approach to fly ash utilization. The 
objective was to determine the quantity and quality of recoverable adsorbent carbon, 
magnetite and cenospheres which could be recovered from fly ash. Adsorbent carbons sell 
for $300 to $5,000 per ton, magnetite for about $80 per ton and cenospheres (hollow spheres 
composed mostly of silica, alumina and iron oxides) for $700 per ton. Processing fly ash to 
recover these components produces a bulk fly ash product of enhanced quality that is 
siglllficantly more valuable for blending with cement, the most common use for fly ash. In 
many cases, the carbon content of a fly ash precludes its use in cement applications. 

Class F fly ashes from Illinois Power's Baldwin and Wood River power plants were selected 
for evaluation. Both ashes were tested at the bench-scale and the Wood River ash was 
selected for bulk processing because of its relatively high carbon content (4.9%). Processing 
of the Wood River fly ash using a multi-step procedure yielded 0.5 wt% cenospheres which 
were screened and classified to produce a commercial quality product. Additionally, an 83% 
carbon concentrate at 82% carbon recovery was produced using commercially proven 
processing procedures. The carbon was activated to produce carbons with surface areas as 
high as 350 m2/gram. The fly ash carbons exhibited S02 uptake significantly greater than 
that of a coal-based carbon that has been proven suitable for use in commercial processes to 
clean flue gas. A magnetite concentrate was produced that contained approximately 80% 
magnetite/maghemite, while a commercial magnetite sample was 94% magnetite/maghemite. 

A significant quantity of hollow spheres of higher specific gravities (up to 2.0 g/cm3) are 
present in the two fly ashes tested. About 15% and 22% of the Wood River and Baldwin fly 
ash particles had a specific gravity less than 2~0 g/cm3, and about 3.5% ofthe particles from 
each sample had specific gravity less than 1.5 g/cm3• The market value of these products 
should approximate that of commercial grade cenospheres. 

Future work needs to focus on improving fly ash separation procedures, and on developing 
additional marketable products from' the recovered components. FU1iher work is also 
required to determine the variability in concentration of the cenosphere, carbon and 
magnetite components among various fly ashes. During the extension of this project a third 
fly ash sample with high LOI (4-6%) was collected from CILCO' s Duck Creek power plant. 
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