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Development of a plasma-chromatography/high-performance-liquid-chro-
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In the course of development of a gas-chromatography-plasma-chromatography-mass-
spectrometry-computer system and a high-performance-liquid-chromategraphy-plasma-chro-
matography.mass.spectrometry-computer system, a high-performance-liquid-chromatography
system has been investigated for the developping, and application of this system to envi-
ronmental chemical analysis has been studied on several basic problems.

For this investigation, a plasma-chromatograph, Phemto-Chem-100, PCP Inc., U.S. A,
was equipped under sponsoring of a grant from the Ministry of Education of Japan. This
instrument enable to analyze pico-gram or femto-gram amounts of organic and bio-com-
pounds.

A new procedure for simplifying of and increasing amounts of reactant ions was pro-
posed in this study, using a mixed carrier gas of nitrogen with a minute amount of am-
monia. The reduced mobility K, was expressed as d/E#-273P/T760, where d represents
drift distance in cm; E, potential in Vem™; f, drift time in sec; P, pressure in torr; and
T, temperature in K.

Alkyl amines; ethyl, n-propyl-, #-hexyl-, #n-heptyl-, n-decyl-, n-dodeéyl-, and n-tetradecyl-,
were analyzed by this plasma chromatographic technique with good results. Nitrogen-con-
taining heterocyclic compounds; pyridine, a-, §-, and y-picolines, 2.methyl-pyridine, luthi-
dine, 2,4,6-collidine, 2-chloro., 2-bromo-, 3-bromo-, 4.benzyl-pyridines, N-ethyl- and N-(3-
aminopropyl)- morpholines, pyrrolidine, piperidine and a-pipecoline, were analyzed by the
same manner and relationships between molecular structure and behaviors of positive-ions
of these compounds were discussed.

Amino acid derivatives; methylthichydantoin, phenylthiohydantoin, and pentafluoro-
phenylthiohydantoin, were analyzed by plasma chromatography. Reduced mobilities and
molecular structures of positive fons of these derivatives were discussed.

Polyaromatic compounds were also analyzed in success.

Micro-capirally columns of high performance liquid chromatography have been developp-
ing for this investigation, where a micro-capirally column, 0. 050 mm dia. and 6 to 10m in
length, was usually used and good results were obtained on polyaromatic compounds and



fatty acid esters.

Application of plasma chromatography and high performance liquid chromatography to
environmental chemical analysis was carried out on air.borne particulate matters of pol-
luted air, organic solutes’'in water of river and lake, and soil materials.

A plasma-chromatography.micro-capirally-high.performance liquid-chromatography sys-
tem has been developping, and a plasma chromatography-mass-spectrometry system is also
under investigation for development of a gas-chromatography.plasma.chromatography-mass-
spectrometry-computer system and a high-performance-liquid-chromatography-mass-spectro-
metry.computer system. Many kinds of applications of these systems to environmental
analysis are expected for further progress of these analysis.
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