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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 coal is a suitable feedstock for 
the production of CMS and to evaluate the potential 
application of the products in commercial gas separation 
processes. 

In Phase I' of this proj ect, gram quanti ties of char were 
produced from IBC-102 coal in a fixed-bed reactor under a wide 
range of pyrolysis and activation conditions. The k-inetics of . 
adsorption of various gases, i.e., O2 , N2 , CO2 , CH4 and H2 , on 
these chars at 25°C was studied. Several cnars showed good 
potential for efficient ° /N2 , CO2/CH4, CO2/H2 and CH4 /H2 
separation; both high adsorption capacit1es and selectivities 
were achieved. The full potential of these materials in 
commercial gas separations has yet to be realized. 

In Phase II, the optimal char preparation conditions 
determined in Phase I were applied to production of larger 
quantities of CMS in a 2 in. 'ID batch fluidized-bed reactor 
(FBR) and a 4 in. ID continuous rotary tube kiln (RTK). The 
production steps included coal pelletization, pyrolysis, char 
aqtivation and carbon deposition. A novel oxygen deposition 
technique was developed and. used to modify pore structure; an. 
invention disclosure was prepared and submitted to Research 
corporation Technologies for evaluation. Carbo Tech 
Industrieservice GmbH (Essen, Germany),' one of two companies 
in the world that produce CMS from coal, expressed interest in 
Illinois coal as a CMS feedstock (the price of German 
bituminous coal is $200/ton). Pound quantities of CMS, 
prepared by both carbon and oxygen deposition, will be sent to 
Carbo Tech for air separation tests in a pressure swing 
adsorption unit. Upon successful completion of those tests, 
ton quantities of Illinois coal will be shipped to Germany for 
a commercial CMS production run. . 














































































