








purposes to determine: aromaticity of the substance, average chain
length, average aromatic ring size, degree of substitution, and ali-

phatic carbon content.

Studies of other aspects of coal structure have been carried out:
(1) Studies of the extraction of coal give information on the mechan-
ism of extraction. One solvent has been found to give manyfold
greater yields when ultrasonic irradiation is applied. (2) The diffu-
sion of gases through coal has been studied in order to assist in the
determination of the factors involved in the diffusion of methane
through coal in mines. In addition, diffusion of aromatic molecules
through coal is being studied in an effort to determine the origin of
aromatic molecules emitted from coal at low temperatures. (3) Laser
irradiation of coals demonstrates the behavior of coals at high temper-
ature and determines the effects of catalyst, atmospheric pressure,
etc., in producing important chemicals such as acetylene.

A considerable part of our effort 1s now being devoted to studies
of air and water pollution. The greatest effort 1s being devoted to
studies of the oxides of sulfur and nitrogen, and methods of prevent-
ing pollution., In studies of both air and water pollution it has
been ascertained that high-resolution MS 1s a most important tool.
Alkyl aromatics found in air pollutants are quantitatively similar to
the aromatics found in coal tar, indicating strongly that the carcino-
genic materials come from coal tar or from combustion sources that
produce tarry materials,

The total number of publications from our Spectrometry group is
175, including two books. In addition to the subjects mentioned
above, publications have included some interesting examples such as:
high-resolution mass spectrometric identification of constituents in
coal tars, fresh and weathered road tars, coal extracts, chemically
treated coals, and the various isotopic acetylenes; electrochemical
cells prepared from charge-transfer complexes of coal and iodine;
carbon-135 NMR studies of hydrocarbons and of pyridine derivatives;
quantitative prediction of the aliphatic isomers in natural petroleum
and 1in synthetic petroleum; characterization of carbonaceous material
from the Atlantic Ocean at a depth of 4,000 fathoms; chemical reactions
produced by ultrasonic irradiation of organic liquids; C-13 NMR experi-
mental test of the theory of carbon shieldings in conjugated molecules;
mass spectra of pyrolyzates from pure compounds and mixtures; color
variations in bituminous coal with thickness of sections; infrared
luminescence, and reflectance of coals and coal products; the first
application of the trimethylsilyl ether method which was used to
determine alcohols and phenols by mass spectrometry; the chemistry
and catalytic properties of cobalt and iron carbonyls; quantitative
infrared and ultraviolet spectra of vaporized liquids; mass spectral
correlation of alcohols, esters, acetals, and ketones; reflectivity
spectrum and optical constants of coal; mass spectral analysis of
mixtures containing nitrogen oxides; determination of deuterium in
water; production of HD and the determination of its mass spectrum;
and quantitative micro sampling of liquids.



