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ABSTRACf 

In this two-year study, two lllinois dolomites and an lllinois limestone were tested for reducing the 
emissions of S02 from the 15.2-cm-dia PFBC at Argonne National Laboratory (ANL). In the first 
year, the tests were conducted under excess-air conditions. Sulfur retentions ranged from a low of 
67.4% with the limestone at a Ca/S ratio of 1.3 to a high of 98.0% with the limestone at a Ca/S ratio of 
4.6. A Racine/Sugar Run dolomite was the most reactive sorbent tested, a Racine dolomite the next 
most reactive, and a Fredonia limestone the least reactive. This was in qualitative agreement with the 
results of laboratory tests of the relative sorbent reactivity reported previously by the ISGS. 

In work completed this year, the relative reactivity of the sorbents was found to be consistent with the 
physical characteristics of the sorbents as determined by mercury porosimeter and nitrogen BET 
measurements on samples of the sorbents and their calcines. The combustor test results with the 
Racine/Sugar Run dolomite at 850 0 C bed temperature were also found to be in good agreement with 
the predicted performance of the sorbent based on the ISGS laboratory data and the Westinghouse 
sulfur-removal performance model, further confirming the validity of laboratory test data in the 
screening and selection of sorbents for FBC testing. Analysis of flue gas HCl measurements during 
the first year combustion tests with excess air indicated that the sorbents were not effective in reducing 
HCl emissions, an expected result. 

The Fredonia limestone sorbent was also tested this past year under fuel-rich conditions typical of 
staged PFBC concepts. Parameters varied were air-to-fuel stoichiometry (0.6 to 1.06) and CatS ratio 
(1.5 and 3.0). Bed temperature (850 0 C), bed height (0.9 m), overall stoichiometry (1.2), fluidizing 
velocity (0.8 m/s) and pressure (6-atm abs.) were held constant. Sulfur retention varied from 80 to 
96% and improved with increasing Ca/S ratio and decreasing first stage air-to-fuel ratio. The results 
indicated that the quantity of sorbent required for a given sulfur retention would be less with staged 

'combustion as compared with conventional single-stage FBC. NOx emissions decreased from 
125 ppm at a first stage stoichiometric ratio of 1.06 to between 60 and 70 ppm at first-stage 
stoichiometries less than 0.7. Carbon conversion was relatively constant in the staged combustion 
tests (between 0.85 and 0.89). 

Several attempts were also made to test the Racine/Sugar Run dolomite under reducing conditions. 
Interactions between the coal ash and sorbent resulted in difficulties in maintaining fluidization and 
controlling bed temperature. This coincided with an observed decrease in the sorbent reactivity for 
S02 removal under fuel-rich combustion. Other problems included high temperature excursions in the 
flue gas filter housing that twice resulted in damage to the filters. As a result of the difficulties 
encountered in the operation of the combustor with the Racine/Sugar Run dolomite, no attempt was 
made to operate the combustor under reducing conditions with the Racine dolomite. 
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