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ABSTRACT 

Commercial interest in carbon' molecular sieves (CMS) is' growing and these 
materials have become an important class of carbonaceous adsorbents for applica
tion in the separation of small gas molecules. The overall objective of this 
two-year project is to ascertain whether Illinois coals are applicable feedstocks 
for the production of CMS and to evaluate the potential application of these 
products in gas separation processes. The effect of pyrolysis and activation 
conditions on the development of the molecular sieve properties of the char will 
be examined. Chars will be characterized for their sieving properties by 
adsorption of selected molecular probe gases. Data generated in this study will 
be used to help design and engineer CMS with a proper pore size which will 
resolVe a specific gas separation prbble~: 

Progress made duri ng the fi rst contract peri od was encouragi ng. Chars were 
prepared from IBC-I02 coal under a wide variety of pyrolysis and activation 
conditions in a microbalance reactor and in a horizontal tube, fixed-bed reactor. 
The amount of N2 (77 K) compared to the amount, of CO2 (195 K) adsorbed by each 
char was used as a preliminary indicator of its molecular sieve properties. This 
relatively simple test was verified by successfully characterizing the well-known 
molecular sieve properties of three commercial zeolites (Linde Type 3A, 4A and 
5A). Chars produced at 600 or BOO°C and at 1000°C exhibited molecular sieve 
behavior similar to that of the Type 4A and 5A sieve, respectively. ' Chars having 
commercially significant BET surface areas of 1500-2100 m2jg, total pore and 
micropore volumes of O.BO and 0.60 cm3jg, respectively and a micropore size 
distribution centered at 6-10 A were produced usin~ select additives and heat 
treatment conditions. These high-surface-area (HSA) chars had more than twice 
the surface area of, typical commercial carbon and zeolite molecular sieves. 
Carbon deposition, using methane as the cracking gas, was shown to be a useful 
technique to modify the gaseous adsorption properties of the HSA char. Modifying 
the pore structure of the HSA char to achieve a desired molecular sieving 
behavior ,and developing experimental techniques to characterize its molecular 
sieve properties will be the emphasis of the second-year activities. 
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