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The determination of water formation in the radio-
lysis of nitrous oxide - hydrocarbon systems is impor-
tant for the elucidation of radiolytic mechanism of
pure nitrous oxide, as well as the electron-scavenging
process of nitrous oxide in hydrocarbons.!) However,
information is scanty and inaccurate. In previous
papers,?) an ionic mechanism in the gas-phase radio-
lysis of nitrous oxide was proposed and the impor-
tance of processes other than the ionic process was sug-
gested. In the present study, the effect of hydro-
carbons on the gas-phase radiolysis of nitrous oxide
has been examined.

A sample containing about 90 cmHg of N,O with
small amounts of the hydrocarbons, C,H, C;Hg,
C,H,, or C;H,, was irradiated by %°Co-y rays at room
temperature to a total dose of 2.1 x1020eV/g. The
products were analyzed by gaschromatography using
a molecular sieve-5A column at 60°C for N, and CO
and a polyethyleneglycol-200 column at 70°C for
other oxygen-containing products. Special care was
taken in the analysis of the main product H,O.

The addition of small amounts of hydrocarbons to
N,O caused a sudden decrease in the nitrogen yield
and a large increase in the yield of oxygen-contain-
ing products, giving respective plateau values. In
all cases, H,O is the major product with small amounts
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Fig. 1. The effect of C;H4 addition to N,O.
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of alcohols or CO. A typical result for C,Hg is given
in Fig. 1. Decrease of the observed nitrogen yield
was 2.5 in G unit for C,Hg and C3Hg, 2.6 for C,H,,
and 2.7 for C;H,.  The total yields of oxygen-contain-
ing products were 6.8 for C,Hg, 6.9 for C3H,, 6.8 for
C,H, and 6.4 for C;H,. They are roughly three times,
as much as the decrements of the nitrogen yield. In
the presence of the hydrocarbons, NO and O, were
not detected.

From the results, the contribution from ionic pro-
cesses is considered, for which the following schemes
are assumed ;3

N,O ‘W N, O+ + e-, N,O+* + RH — N,O + RH*,
N,O + e~ —» N,O-,

N,O- + RH (or RH*) —» N, + OH- (or OH) + R,
OH- + RH* —» H,O + R, or

OH- + N,O+ — N,O + OH, OH + RH —» H,0 + R.

According to these schemes, however, nitrogen should
be produced as much as HyO and the nitrogen yield
should not decrease by the addition of a hydrocarbon.
The observed decrease of the nitrogen vyield, then,
must be ascribed to some other processes. The total
yield of the oxygen-containing products is much larger
than the decrease of the nitrogen yield. It seems
reasonable to assume the following non-ionic pro-
cesses involving two kinds of oxygen atoms; one can
contribute to the decomposition of N,O but not the
other, both reacting with hydrocarbons to form oxy-

N,O N, + O, O + N,O -%—
N, + O*, O* + N,O — N,+0,, 2NO.

gen-containing products. On the basis of the ob-
served decrements of the nitrogen yields in the presence
of hydrocarbons, combined with the total G(NO)
value and that contributed from ionic processes obtain-
ed in the radiolysis of pure N,O,% it can be concluded
that O* plays a major role in the non-ionic de-
composition of N,O. From the consideration of
photochemical studies® on the reactivities of oxygen
atoms, it may be inferred that O and O* are the ground
O(®P) and the excited O(*D) or O(1S) atoms, respec-
tively.
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