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ABSTRACT 

One goal of this study was to test and identify highly reactive limestones 
and dolomites from Illinois for sulfur control in pressurized fluidized
bed systems. An additional goal of the project was to gain a better 
understandi ng of the sul fur capture mechani sm and reaction rates of 
calcium based-sorbents at elevated pressures. 

Two size fractions (16x20 and 35x48 mesh) of calcines were prepared from 
five limestones and five dolomites in two ways: in a microbalance reactor 
under a N2 atmosphere and in a continuous rotary kiln under 15%C02-85% N2· 
Tests were conducted with the microbalance reactor to determine baseline 
atmospheric sulfation capacities at 850°C under a simulated flue gas en
vironment. Physical and chemical properties of the carbonate rocks, cal
cines, and selected number of sulfated samples were measured to explain 
reactivities of the sorbents. For the pressurized sulfation tests, a 
doubl~-shell pressurized fluidized-bed reactor capable of operating at 15 
atm and 900°C was designed and constructed. 

The results of atmospheric sulfation tests showed that the saturation 
calcium utilizations of the 16x20 mesh sorbents prepared under N2 were 
about 15% for the calcitic limes.and ranged between 25% and 45% for the 
dolomitic limes. The utilizations for the 35 x 48 mesh calcitic limes 
increased by 100% while little increases were observed for dolomitic 
limes. Calcina-tion under CO2-N2 atmospheres improved utilizations 
substantially with greater increases observed for the dolomites. Calcium 
utilizations for the 16x20 mesh calcines derived from dolomites were 60 
to 92% compared to 26 to 33% for those derived from limestones. Based on 
the or; gi na 1 mass of stones, 1 imestones captured between 210 and 260 
milligram S03/gram and dolomites captured between 290 and 400 milligram 
SOigram. Calcium utilization data were correlated with physical and 
chemical properties of the sorbents. The results indicated that MgO 
content, pore surface area, and mean pore size influenced the calcium 
utilization, while grain size had negligible effect. 

The fabrication and assembly of the pressurized reactor was completed in 
mid-July, 1989. Two sulfation tests were conducted with two of the 

.,-,-,,---,,----~ --------d()lomitic" limes --at 60 psig and 850°C under a-- simulated flue -ga-s---------------"-
environment. Preliminary results indicate that pressure sulfation 

( ) capacities were 10 to 20% lower than the atmospheric capacities. 
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