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ABSTRACT 

This research was aimed at testing and developing the 
expansion potential of solid residues (slag) from gasification 
of Illinois coals to manufacture ultra-lightweight aggregates 
(ULWA). Conventional ULWAs are manufactured by pyroprocessing 
perlite or vermiculite ores and have unit weights in the 5-12 
Ib/ft3 range. These materials sell for approximately $200/ton 
($1. 00/ft3) and have numerous applications including loose 
fill insulation, insulating concrete, precast products, 
filtration media, and agricultural applications. The 
incentive for this effort was based on previous experimental 
results in which lightweight aggregates (LWA) with unit 
weights of 25-55 lb/ft3 were produced from Illinois slag using 
a direct-fired furnace. 

In this program, bench-scale expansion tests conducted with 
two Illinois coal slags resulted in product unit weights of 12 
and 18.5 Ib/ft3, thus confirming the feasibility of producing 
ULWA from Illinois slags. During initial pilot vertical shaft 
furnace test runs, two Illinois slags were expanded to 
generate products with unit weights of 12.,5-26.5 and 20-52 
lb/ft3. Further attempts to lower the product unit weights 
resul ted in fusion of the slag. This problem could be 
overcome by various methods including surface treatment of the 
slag, blending the slag with other materials, or utilization 
of indirect firing methods. In order to lower the product 
unit weights, an indirect-fired horizontal s~aft furnace was 
used and products with unit weights of 12.4-52.0 Ib/ft3 were 
generated, thus indicating that this method can be used to 
produce a wide range of expanded products. Upon completion of 
exploratory testing, a large batch of expanded slag was 
produced using an 18-in. diameter x 12-ft long indirect-fired 
pilot furnace. A sample from this batch was characterized. 
The large expanded slag sample will be subjected to detailed 
evaluation for various applications during Phase II. 

Specimens of insulating concrete made from expanded slag had 
a unit weight 43.3 Ibjft3 and thermal conductivity of 1. 34 
Btu-in./h/ft2 /oF. This compares well with a value of 1.2 
Btu-in./h/ft2 /oF for insulating concrete of a similar weight 
made from perlite, as per ASTM C 332-82. 
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