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Studies on the Nitrogen-Compounds in Coal Tar.

(Preparation of pyridine by the catalytic air
oxidation of a-picoline in vapor-phase) .

Mitsuomi  Iro

Abstract

This report covers my foundamental experiments for the industrial preparation of
pyridine by catalytic air oxidation of «-picoline in vapor phase, which being recovered
from crude benzole.

Experiments were carried out in an iron U-reaction tube immersed in a electrically -
heated niter bath to cnsure precise temperature control. Both vavadium pentoxide~
puinice catalyst, non-promoted and promoted with molybdenum trioxide, were used.

Bused on the analytical data of reaction preducts, yield of pyridine produced and
amounts of unreacted and perfectly oxidized picoline were caleulated, vature and mol-
ecular structure of by-products were also discussed. By these rvesults, optimum reaction
conditions, <. e. reaction temperature, space velocity, air ratio, ete. were determined.

Conclusion of my study may be summarized as follows: -

1) The promoted catalyst (V,0;:Mol;=5:11y wt.) gave the best results. With
this catalyst, maximum yield of pyridive (5525 of theory) was attained under optimum
conditions. The optimum conditions were as follows ;- Reaet. temp. ; 440—450°C, Space
Velocity : 0.06—0.07g of sample/c.c. catalyst/hr.,, Air Ratio (actual air volume/ theore-
tical air volume): 3—8.

II) It seemed that the main by-products were composed of polymerization and

condensation products. The former were considered to be dipyridyls and dipieolyls and
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high molecular. resinous substances and the latter were condensed products of a-picoline
derivatives having active methyl group with pyridylaldehydes, which were intermediates
of oxidation.

Furthcrmore, in these condensation products, a new compound of unknown stucture
was discovered. Its molecular formula, according to elementary analysis and molecular
weight determinntion, was €)M ,0,,. This 'com{tmmd secms to have two pyridine

nuclews in it’s molecule. But the determination of structure is under investigation,
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8) Treadwell: Analytical Chemistry. 7th. Fd. (Quantitative) p. 563. 566
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