
; 

I' 
I 

i 

Project Title: 

FINAL TECHNICAL REPORT 
September 1, 1986 through August 31, 1987 

Distribution of Sodium, Chlorine, and Sulfur 
in III i nois Coal s, Removal by Physi cal 
Cleaning, and their Behavior during Combustion 

Project Coordinator: C.-L. Chou, ISGS 

Other Investigators: 1. Demir, ISGS 
R~ A. Cahill, ISGS 
C. Chaven, ISGS 
B. E. Phillips, ISGS 
R. F. Sotomayor, ISGS 

ABSTRACT 

Sodium and Cl in Illinois coals hinder the marketability of at least 
half of the State's economically minable coal reserves, much of 
which is also high in S. A successful solution to the problem 
depends on a fundamental understanding of the distribution and forms 
of Na, Cl, and S in coal, their removability through coal cleaning, 
and their behavior during coal combustion in boilers. Experiments 
were conducted for the purpose of finding a solution to the Na and 
Cl problem, and major findings can be summarized as follows: 

(1) The results on the distribution of Na and (1 in coal lithotypes 
showed that Cl is concentrated in the organic matter, while Na is 
largely associated with the mineral matter. We, thus, proposed that 
most of the Cl is adsorbed on organic matter in micropores of 
coal. A small portion of Cl occurs as dissolved NaCl in pore water, 
primarily in megapores. 

(2) Chlortne can be effectively removed from finely-ground (-325 
mesh) coal samples by water leaching at 93°C or by soaking and 
subsequently leaching with water at room temperature. Leaching of 
coal with NaOH, NH40Ac, and NH40H solutions was tested, and the 
results indicated that NH40H is the most effective among these three 
reagents for removing Cl from coal. 

(3) Zeta potential determinations of coal particles showed that 
surface charges of coal and mineral matter can be altered signifi
cantly by adding surfactants to the coal-water mixtures. Thus, some 
surfactants may not only enhance the flotability of coal, but may 
also affect the leachability of adsorbed forms of Cl and Nafrom 
coal during physical cleaning. 

(4) Formation of minerals in slags and ashes was found to be 
related to variable temperatures at different locations within a 
boiler. Sodium and K are enrich~d in slags and ashes during the 
formation of complex metal sulfates. Chlorine is highly depleted in 
slags and ashes due to its high volatility. 
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