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ABSTRACT

The purpose of this research is to determine the

labile-hydrogen functional group composition of coal and

coal-derlved materials by the nmr spectroscopy of their

derivatives made with reagents containlng the nmr-actlve

nuclei 31p, llgsn, or 205TI.

This project is funded for one FTE and a qualified
/

replacement for our postdoctoral research _assoclate, Dr.

Lensink, who left in December, could not be found in

time. Since Dr. Relnartz arrived on the scene March Ii,

1989_ he has begun syntheses of some of the reagents.

Progress of his work will be summarized irl next quarter's

report.
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OBJECTIVE

The purpose of this research is to determine the labile-hydrogen

functional group composition of coal and coal-derlved materials by the

nmr spectroscopy of their derivatives made with reagents containing the

nmr-actlve nuclei 31P _,llgsn, or 205TI.

INTRODUCTION

Oxygen, sulfur and nitrogen play a very important role in coal

processing, consequently rendering it necessary to acquire a knowledge

of the forms in which these heteroatoms appear in coal (I). The

oxidation of coal during Weathering can have a significant deleterious

• economic impact on coal recovery by froth flotation and oil

agglomeration (2) and also on its caloric content in its utilization as

a fuel (3). The phenolic and carboxylic acid groups created in

weathering appear to have an adverse effect on froth flotation owing to

the influence these groups have on the wettability and electrokinetic

properties of coal (4).
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Figure I. Structures of Phosphorus-Containing Reagents.
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During 1988, we serendipitously discovered that reagents such as

2 and 3 react with water to give products whose tentative

structures are shown below wlth their characteristic 31p nmr peaks. We

need to verify these structures unambiguously in order to _et the

analysis for moisture in coals and coal surfaces (an unanticipated

bonus) on a sure footing.

H20 Ip 0_]

,

2 > 0 31-P = 12.1.85 (1)
-,HCI, _0----I J2

Me

H20 / O, Me
3 > O P i 31-P 132.82 (2j

-" RCi '_ 0 i .e
Ne 2

REFERENCES

• "Coal Structure," R. A.I. A. Attar and G. G Hendrickson,

Meyers, Editor, Academic Press: New York, 1982.

2. Z. Sadowski, R. Venkatadri, J. M. Druding, R. Markuszewski,

and T. D. Wheelock, Coal Preparation 1988, 6, 17).






