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Abstract

Burning coal beds formed natural coal tars
for thousands of years in the United States,
India, China, and many other countries. The
hydrocarbon mixtures in natural and
industrial coal tars are very similar and
easily confused. Coal-fire vents liberate
pyrogenic PAHs and other contaminants
commonly attributed to MGPs, coke plants
and wood treating facilities.

This paper compares and contrasts natural
and industrial coal tars in the United States.
The presentation demonstrates the forensic
features used to differentiate coal tar
sources; specifically, properties associated
with the coal feedstock, the conditions of
formation, and the degree of environmental
weathering. While it is theoretically possible
to completely degrade all of the
hydrocarbons in coal during carbonization,
real world samples of natural and industrial
coal tars demonstrate high concentrations of
semivolatile hydrocarbons with source
specific signatures.

Of particular importance are: (1) the high
resolution hydrocarbon fingerprints, (2) the
parent and alkylated PAHSs, (3) the saturated
hydrocarbon feedstock signatures, and (4)
the geochemical biomarkers. The growing
collection of reference samples helps
recognize and interpret hydrocarbon
signatures in the environment.
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‘ Discussion ‘

Conventional wisdom dictates that
coal tars are industrial byproducts.
This study demonstrates that coal
fires also produce coal tars, naturally.
The hydrocarbon signature of coal
varies, but is quite different from coal
tar. However, the pyrogenic PAH
patterns of coal tars — both industrial
and natural - are very similar,
especially when detected by
conventional lab methods. Natural
coal tars resemble industrial coal tar
distillates or pitch. Coal-tar sources
can be differentiated with advanced
chemical testing methods;
specifically, high-resolution,
hydrocarbon fingerprints; alkylated
PAHSs; and geochemical biomarkers.
Identifying the source of coal tars can
be important at MGPs, coke plants,
tar refineries, and wood treaters,
especially when there is a history of
coal fires in the area.

Conclusion

Coal tars form naturally in coal
fires.

Industrial and natural coal tars
contain high concentrations of
pyrogenic PAHs and
incompletely carbonized
feedstocks.

Advanced chemistry methods
can help differentiate pyrogenic
PAH sources.
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