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The Reaction between Ethylene and Nitrogen Peroxide. Part viII,
The Mechanism of Oxidation and Nitration of Ethylene

Toyosaburo TAKEUTI

Abstract

The oxidation and nitration processes of ethylene in the presence of nitrogen
peroxide were detcrmined on the basis of the experimental facts reported previo-
usly. The oxidation of ethylene starts always with an initial formation of acetald-
chyde which passes throu glycol to further oxidized products at lower temperatures
while throu acetic acid at higher temperatures. Under the irradiation of mercury
lamp formaldehyde is directly formed from acetaldehyde. The nitration of ethylenc
proceeds with an initial formation of nitrous acid and C,H; radieal, and the latter
reacts with nitrous oxide, thus forming ('3 Hy; NO and further oxidized product
C.H;0,.
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I C,H, +NO; ——->CH,CHO+ NO+41 kcal/mol
II CH, CHO +NO, — —>CH,CO0H+NO+53
III CHy CHO +N,0, ——>CyH,0,+H,0+2N0+49
(2NO,) (+63)
IV C,H,0, +NO, —>H-CHO+CO,+NO+35
V H.CHO +NO, - —>H-COOH+NO+46
VI H.-COOH +NO, ~——>C0,+H,0+NO+49
IX C H,0, +N,0, ——~C3H,0,+2NO+62
(2NO,) (475)
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