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ABSTRACT 

The objective of this project is to evaluate the feasibility of producing synthetic aggregates 
from wet limestone FGD sludge for use as construction materials. A bench-scale study was 
conducted to produce synthetic aggregates from the City Water, Light & Power (CWL&P) 
Dallman Station sulfate FGD sludge (gypsum) and from the Public Service of Indiana (PSI) 
Gibson Station sulfite sludge, and to evaluate their properties. Both materials are listed in the 
ICCI Illinois Basin Coal combustion Residues Sample Program. 

Synthetic aggregates that meet all ASTM C-33 coarse concrete aggregate specifications for 
LA abrasion index, soundness index, grain size, and clay lumps, material finer than 25 11m, 
and coal and lignite content were prepared from the CWL&P Dallman Station gypsum, fly 
ash, and hydrated lime. The fly ash/gypsum weight ratios in the mixes ranged from 1.47 to 
0.82. Lightweight aggregates that meet the ASTM C-331 coarse aggregate specifications for 
unit weight, clay lumps, grain size, and staining were produced both from the PSI Gibson 
sulfite sludge and from CWL&P gypsum, fly ash, and hydrated lime. A low density fly ash 
was blended in the mix to reduce the aggregate unit weight. Strong aggregates that meet all 
AASHTO M-283 specifications as Class A coarse aggregate were produced from the PSI 
Gibson sulfite sludge, fly ash, hydrated lime, and an additional component. 

A preliminary economic evaluation was conducted to determine the cost of concrete 
aggregate production' from a conceptual 400 MW power plant equipped with a limestone 
forced oxidation scrubber. Two cases with fly ash/gypsum weight ratios of 1.47 and 0.82 
were used. The selection of the mix formation was based on the bench-scale pelletization test 
results using CWL&P Dallman Station gypsum. The levelized revenue requirement (100% 
to 25% equity and 15% to 30% ROJ) ranged between $14 and $15 per ton of aggregate. The 
combination of aggregate sales price and avoided disposal costs can, in some cases, meet the 
revenue requirements. The process is not energy or capital cost intensive. 

The technical achievements and the favorable economic evaluation indicate that a 
demonstration test, in which aggregates are produced and tested in actual construction uses, 
is warranted. 
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