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ABSTRACT 

The main goal of our project was to explore the feasibility of converting scrubber sludges, 
obtained from power plants combusting Illinois coals, into novel structural materials. In 
pursuit of this: (a) we conducted experimentation to alter the crystal growth habit of the 
sulfate-rich scrubber sludge so that structural composites

J 
could be formed from it, and (b) 

using the modified crystal growth properties successfully, we demonstrated the poteI:1tial of 
forming table top and vanity top materials from the sludge. We subjected the as-received 
scrubber sludge (CWLP, Springfield, Illinois) .and the sludge which had been dried at 
180eC to various formation pressures and temperatures to form 1.25 inch and 2.25 inch 
diameter cylinders. The chemical and physical structures of the pressurized materials were 
probed using scanning electron microscopy (SEM), transmission-Fourier transform 
infrared (FTIR) , and differential scanning calorimetry (DSC) techniques. The formation 
temperature (20eC < T < 220eC) and pressure (400 psi < P < 5500 psi) were variables. 
Our previous characterization results had suggested that while the as-received sludge was 
largely gypsum phase, the hemihydrate phase was obtained when the sludge was dried at 
180eC. The formation pressure did alter the rp.orphology of the crystallites formed from 
the sludge-derived hemihydrate-water slurry. The crystallite size was limited to 2 J.l.m to 
40 J.l.m. However, the formation temperature not only controlled the size of the 
crystallites, but it also influenced the chemical structure of the fabricated materials. In fact 
at T > 100eC, large interlocked crystallites were formed. The size of the crystallites was 
20 J.l.m to 240 J.l.m in length and 5 J.l.m to 50 J.l.m in thickness. Two models of composites, 
i.e., SEAN and ASV series, were fabricated from Illinois scrubber sludges. The type of fiber 
added to our composite strongly affected the flexural properties of our composites. It is 
worth noting that the cheapest fibers gave the best results. As expected the ingredients 
used to form ASV and SEAN series composites did affect the mechanical properties of the 
composites. However, what was interesting was that the mode of mixing ·of the 
ingredients, with ingredients being the same, very strongly affected the modulus of rapture 
and storage modulus of the formed composites. 
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