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ABSTRACT 

Carbon adsorbents have been shown to remove S02 from combustion flue gas, and also serve 
as a catalyst for reduction of NO: at temperatures between 80 and 150°C. The overall 
objective of this project was to determine whether Illinois coal is a suitable feedstock for the 
production of activated char which could be used as a catalyst for combined S02I'NO: removal, 
and to evaluate the potential application of the products in flue gas cleanup. 

In Phase I of this project, chars were prepared from IBC-I02 coal under a wide range of 
pyrolysis and activation conditions. A novel char preparation method yielded chars with S02 
capacities significantly larger than those of a commercial activated carbon (Calgon F400). An 
attempt was made to relate observed S02 adsorption behavior to the physical and chemical 
properties of the char. No correlation was found between S02 capacity and N2 BET surface 
area. An inverse correlation was found between S02 capacity and the amount of chemisorbed 
oxygen. The formation of stable carbon-oxygen (C-O) complex may have served only to 
occupy sites that were otherwise reactive towards S02 adsorption. A temperature 
programmed desorption (TPD) technique was developed to evaluate the sites responsible for 
adsorption of S02 and its conversion to H2S04, An excellent correlation was found between 
S02 capacity and the number of free adsorption sites titrated by TPD. Based on these results, 
a new mechanism for S02 removal by carbon was proposed. 

In Phase I, essentially two types of chars were produced from IBC-I02 coal - a low activity 
and a high activity char. In Phase II, the ISGS is working with organizations to integrate these 
chars into commercial flue gas treatment systems. The Research Triangle Institute CRTI) 
tested several high activity chars under conditions simulating those used in the RTI-Waterloo 
process. Several ISGS chars showed good potential. Sorbent Technologies Corporation 
(STC) seeks a high activity carbon for removal of NO: from exhaust gases that would not 
require the use of ammonia. An ISGS char achieved NO: removal efficiencies comparable 
to those of a commercial carbon catalyst (Centaur carbon). STEAG tested 500 pounds of low 
activity char made from Colchester (Illinois No.2) coal on a slipstream of flue gas from a 
commercial incinerator in Germany. Test results indicated that this ISGS char was effective 
in removing 99.7% of the dioxins and furans from the incinerator flue gas; mercury was 
decreased to below the detection limit. A patent application on the production and use of 
this material was filed in June 1995. An activated carbon manufacturer has shown interest 
in producing ton quantities of low activity char from Illinois coal to meet the initial demand 
in the U.S. An economic analyses of the process used to produce low activity char for 
STEAG indicated that it would cost between $325 and $400 per ton with a plant designed to 
produce 80,000 tons per year with an assumed rate of return of 20% on initial investment. 
















































































