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ABSTRACT 

Over 75% of the coal fly-ashes produced in the U. S. are unusable because they have a 
high unburned carbon content. Past work has concentrated on utilizing the 25% of the fly
ash that is low in carbon, but the high-carbon fly-ashes must still be disposed of as waste. 
In this project, froth flotation was used to remove the carbon from high-carbon fly ashes, 
making them usable. Industry had approached us to study the use of fly-ash in a 
completely new application, as a binder for iron-ore pellets. It was therefore decided to 
examine the potential of fly-ash in this application. The U. S. Bureau of Mines estimates 

f) that 57 million metric tons of iron-ore pellets were produced in the US in 1994, and so this 
',,-- ./ can become a significant market for fly-ash. For this project, three types of fly-ash 

samples were collected from the E. D. Edwards station (Bartonville, IL). Each of these 
was thoroughly chemically analyzed before beginning experiments. 

o 

Conventional froth flotation experiments were carried out to remove carbon.from the fly 
ashes collected, and the tests were extremely successful. All three of the ash types 
initially contained between 6.9% and 11.1 % unburned carbon, and froth flotation reduced 
the carbon content of each to less than 2%. This success was largely due to the use of a 
"froth conditioning" reagent that dramatically reduces the reagent requirements. 

A total of 73 magnetite pelletization experiments were carried out, using as binder the 
processed fly-ash in combination with calcium hydroxide. The binder works by a 
chemical reaction between the fly-ash, the calcium hydroxide, and water. The objective 
was to produce pellets with a dry crushing strength of at least 5 pounds force per pellet. 
When the pellets were cured for several hours at room temperature before final drying, the 
desired dry crushing strength could be achieved. However, extended curing times are 
industrially undesirable. It has been found that the dry strengths of pellets that have not 
been cured before drying can be increased approximately 30% by using calcium chloride, 
calcium sulfate, or magnesium sulfate as "accelerators" to greatly increase the speed of the 
binding reactions. 
















































