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ABSTRACT 

The NOXSO Corporation has developed lUlder the DOE Clean Coal Technology Program a dry, 
post-combustion flue gas treatment system that uses a regenerable sorbent in a fluidized bed to 
remove SOz and NOx from coal comb:ustion flue gas. The process is especially attractive for use 
with high sulfur coals because it generates a saleable sulfur by-product, and creates no new 
waste streams. The actual cost of the sorbent presently used in the NOXSO process, alumina 

. beads impregnated with 2.5% sodium, is greater than the projected cost of an activated char 
recently developed by the ISGS for cleanup of incinerator flue gas. Thus, an opportunity exists 

. to incorporate ISGS activated char into the NOXSO flue gas treatment process. 

The goal of this project, a cooperative effort between the ISGS and NOXSO, was to develop a 
low cost activated char from Illinois coal that can be used to effectively remove S02 and NOx 
from coal combustion flue gas. Activated chars were prepared from IBC-I02 coal in both 
granular and powdered form. In single (SO} or NOx) component tests, the SOz capacity of one 
IBC-102 char was greater than that of a commercial activated carbon (Centaur carbon). NOx 
removal with this char was one order of magnitude greater than with Centaur carbon. Single 
and multicomponent (SO/NOx) removal tests performed by NOXSO showed that this char 
worked better than the NOXSO sorbent in single component tests, whereas the NOXSO sorbent 
removed more NOx in m:ulticomponent tests. Additional experiments were performed on IBC-
102 char to examine the competitive effects ofHzO and S02 on low temperature NOx removal 
(120°C). The SOz capacity of the char was not affected by NO in the flue gas, however, both 
H20 and S02 appeared to inhibit NO adsorption. Several new types of chars were prepared to 
overcome the inhibitory effects of H20 and S02' One char removed 90% of the NOx for 6 h and 
95% of the S02 for 14 h at a space velocity of 3000 h-1

• There is no commercial activated 
carbon on the market today that can remove both S02 and NOx from coal combuustion flue gas. 
Further modification of the char preparation procedure eliminated two of the five production 
steps in order to lower production costs. These two chars were then tested by NOXSO and their 
performance compared to that of the NOXSO sorbent. The S02 capacity of the lower cost char 
was four times greater than that of the NOXSO sorbent. The NOx removal capability of this 
char waS comparable to that of the NOXSO sorbent in the first adsorption cycle, however, the 
char retained only 20% of its NO capacity in subsequent cycles. Further work is needed to 
optimize the char regeneration conditions and to incorporate this char into the NOXSO process. 
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