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ABSTRACT 

Little is known about the position of heteroatoms (nitrogen, oxygen and 
sulfur) in coal, but there are reasons to postulate that coal's 
heteroatoms may not be randomly distributed. Coal's organic precursors 
were highly-ordered, biologically-derived materiQls, and most of their 
heteroatoms were in functional groups. Functional groups form bonds, not 
only with other functional groups on the same molecule but also with those 
on other molecules. This intramolecular bonding and intermolecular cross
linking could produce specific shapes, such as coiled structures, having 
functional groups in close proximity to one another in predictable 
geometries as it does in other systems. Biomolecules and partially 
degraded biomoTecules should orient their hydrophilic functional g'roups 
toward the water at organic-sol id/water interfaces. As water was lost 
during coalification, these organic-solid/water interfaces should become 
the pore walls and a high percentage of the functional groups, depending 
on the configurational adaptabil ity of the molecules, might then be 
pos it i oned on the pore wa 11 surface. Heteroatom materi ali n sol ut ion 
should enter a partially coalified seam through its water-filled pores, 
and whether this material be the precursors for the organic sulfur or the 
disseminated mineral inclusions, it should be deposited upon these 
surfaces rich in heteroatoms. These considerations, lead us to speculate 
that Illost of the heteroatoms in coal could be positioned in ·strands, 
planes, veins, coils or other distinguishable patterns, and not in the 
random fashion generally assumed. 

The goal of the project was, after a literature survey, to examine what 
effect speculation that coal's heteroatoms exist in an "ordered" spatial 
arrangement has on a number of areas of coal research. The goal beyond 
the report itself is to stimulate new approaches to coal research by 
identifying areas of appl ied research which, if successful, loJould have 
practical value. 
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