
,( '\ 
\-;1 

FINAL TECHNICAL REPORT 

September 1, 1989 through August 31, 1990 

Project Title: 

Project Coordinator: 

Other Investigators: 

Project Monitor: 

Combustion Characteristics of Desulfurized Illinois 
Coal and Char 

Herman Krier, UI-UC 

Richard o. Buckius, UI-UC. 
James E. Peters, UI-UC 

Dr. Kenneth K. Ro, CRSC 

ABSTRACT 

In order to utilize lllinois high sulfur coals several techniques are currently under 

investigation to reduce the sulfur content of coal prior to combustion. In addition to reducing 

sulfur content these treatment processes can substantially alter other coal characteristics such as 

volatile content, heating value and ash properties. Such changes can influence the burning 

characteristics of the coals in terms of ignitability, combustion rates, char burnout, etc. The 

purpose of this study was to examine the burning characteristics of "treated" coals for 

comparison with the burning characteristics of their "parent" coals in order to assess the 

suitability of the treated coals as fuels in conventional combustion systems. 

In this program an Entrained Dust Flow Facility (EDFF) is used to measure combustion 

rates (as indicated by flame speeds) and emissions (S02, NOx, C02, CO, 02 and HC in the 

gas phase plus ash analysis) of treated coal, untreated coal and blends of high volatile parent 

coals with low volatile chars. In addition, detailed measurements of particle combustion 

behavior for treated coals are examined in the existing Drop Tube Furnace Facility (DTFF). In 

the DTFF, coal particles are injected into a high temperature environment (1200 to 1700 K) 

where particle velocity, residence time, gas phase species and gas temperature are all 

controlled. Optical measurements were made to determine ignition delay, particle temperature, 

particle size, and burning rate and a conventional sampling probe will be used to extract 

samples for carbon burnout measurements and ash property analysis. These detailed particle 

combustion experiments from the DTFF in conjunction with the global results on emissions 

and burning rates from the EDFF provide the data required to project the performance of 

blended coals and treated coals in practical combustion systems. 

During the first year of the project, a study comparing combustion rate phenomena was 

performed on an IBC-106 coal and on the same coal after. treatment in a froth-flotation process. 

The results from both the EDFF and DTFF experiments were in good correlation. 

Prior to these experiments, state-of-the-art in situ optical diagnostics were developed for 

the DTFF which will enable the collection of reaction rate data for single coal particles. Also, 

mcxiifications to the EDFF which greatly reduced the heat loss from the burner were made, and 

experiments conducted on this modified apparatus enhanced the understanding of coal flames 
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