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ABSTRACT 

Destec Energy and PSI Energy own and operate a pressurized, two-stage, slagging, slurry~fed, 
entrained fiow- gasifier at the Wabash River Station in Terre Haute, IN as part of their 262 
MW Integrated Combined Cycle Gasification (IGCC) power plant. It gasifies more than 
900,000 tons of Indiana coal per year. To date, the gasification reactivity of this coal (1.7% 
S, 10.5% ash, 10,800 BTU/Ib) and whether it can be improved upon has not been 
determined. Destec recently expressed interest in learning more about the gasification 
behavior of Illinois Basin coals with respect to the conditions of their process. An increase 
in the reactivity of the char produced in the second stage of the Destec gasifier would 
increase the overall efficiency of their process: 

The overall objective of this project, a cooperative effort between the ISGS, Destee Energy 
and Dow Chemical was to characterize the gasification behavior of Illinois coal and to 
explore the possibility of increasing its reactivity through various treatments such as coal 
preoxidation and/or addition of a suitable catalyst. An important goal was to establish an 
experimental method to better predict gasification behavior of coals considered for use in 
the Destec process. The ultimate objective of the project is to provide Destec with sufficient 
data to justify a large scale test with. an Illinois coal (18,000 tons) either as-received or 
modified, e.g., by catalyst addition. 

An analyses of thirty four coals obtained from active mines throughout I11inois showed that 
several have lower ash content, higher sulfur content and heating value than the Indiana coal 
presently 'used by Destec. The gasification reactivities of selected Illinois' coals were 

. determined and compared to that of the Indiana coal and to' nine' coals obtained from the 
Illinois Basin Coal Sample Program (IBCSP). Chars were produced from these coals under 
identical pyrolysis conditions and their gasification reactivity in 1 atm CO2 at 8500 C 
determined. The Indiana coal char had the lowest reactivity of all the chars tested except 
the one made from high ash IBC-104 coal. An Illinois coal having considerably less ash 
(6.00%), more sulfur (3.68% S) and a higher heating value (12,271 BTU/Ib) was about two 
times more reactive than the Indiana coal. Another .I1Iinois coal (8.72% ash, 4.14% S, 11,022 
BTU/lb) was nearly an order of magnitude more reactive than the Indiana coal. The reason 
for the exceptional reactivity of this coal and the possibility of utilizing it (or a similar type .. 
of Illinois coal) in the Destec process remains to be determined. The effects of catalyst 
addition (Ca, K, Cu) and preoxidation on gasification reactivity were also .examined. Adding 
2% Ca or Kto IBC-101 coal increased its reactivity by more than a factor of 3 and 6, 
respectively. Preliminary results suggest that preoxidation has minimal effect on gasification 
reactivity. Nonetheless, it appears that several high quality Illinois coals need no 
modification to be .significantly more reactive than the Indiana coal. 
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