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ABSTRACT 

Carbon molecular sieves (CMS) have become an increasingly 
important class of adsorbents for use in gas separation and 
recovery processes. The overall objective of this project is 
to determine whether Illinois Basin coals are a suitable 
feedstock for the production of CMS and to evaluate the 
potential application of these products in commercial gas 
separation processes. Key production variables will be 
identified to help design and engineer CMS with a proper pore 
size which will resolve a specific gas separation problem. 

In Phase I of this proj ect, gram quanti ties of char were 
prepared from Illinois coal in a fixed-bed reactor under a wide 
range of pyrolysis and activation conditions. Chars having 
surface areas of 1500-2100 m2/g were produced by chemical 
activation using potassium hydroxide (KOH) as the chemical 
activant. These high surface area (HSA) chars had more than 
twice the adsorption capacity of commercial molecular sieves. 
The kinetics of adsorption of various gases, e.g., 02' N2, CO2, 
CH4i and H2, on these chars at 25°C was determined. Several 
chars, showed good potential for efficient 02/N2' CO2/CH4 and 
CH4/H2 separation; both a high adsorption capacity and 
selecti vi ty were achieved. The full potential of these 
materials in commercial gas separations has yet to be realized. 

In Phase II of this project, currently in progress, larger 
quantities of char are being prepared from Illinois coal (IBC-
102) in a batch fluidized-bed reactor and in a continuous 
rotary tube kiln. The ability of these chars to separate 
binary gas mixtures is tested in an adsorption column/gas 
chromatography system. Oxygen and nitrogen breakthrough curves 
obtained for . selected chars were compared to those of a 
commercial zeolite. One char produced a high purity nitrogen 
stream, i. e., > 90% N2 and an 02/N2 selectivity > 18, for 
several minutes after exposure to air. The chemically 
activated char produced an oxygen enriched stream containing> 
35% 02. Selected chars were subjected to' a nitric acid 
oxida~ion treatment (oxygen deposition). The air separation 
capability of nitric acid treated char was strongly dependent 
on the outgassing conditions used prior to an 02/N2 adsorption 
experiment. An outgassing temperature of 130-160oC produced 
chars with the most favorable air separation properties. The 
quality of separation achieved by oxygen deposition also 
depended on the initial micropore structure of the char. 
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